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overs lo.emerging market

¢

- What began as a fairly contained detevioration in -p(‘)r/idm of the U.S. subprinie -

market has imetastasized into severe dislocations in /nr)a(/r/) credit and /um/mgr

Cmatrkets that now pose visks 1o the mzumm onomic 1)11//0()A m l/w United 3/(L[(’S

and globally, This chapter first examines the deepening of losses in the U.S.
subprime wmortgage market and the potential breadih of credit (1{‘/,())‘/5;();‘/1/,7‘0'77 amid
significant economic slowing along with declines in real m/n/ﬁ prices. Estimales
of polential losses and an analysis of their systemic effects are discussed next,
including the potential N*w'}/)m((/wns //m)uu/z Jinancial guarantors, (mrl s/)z//-
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ate /)()/m mmsm()s 1o /z('//) [()slm mlmlz'rf)a)l\ mnﬁdmm) and to {(mlmn /l(l//?(’l

' (lownszr{w mks

verall nsks to ﬁnanc1al stablhty have
increased sharply since the October
2007 Global Financial Stability Report
(GFSR). The crisis that orlgmated

~ in a small segment of the U.S. mortgage mar-
ket has spread to broader cross-border credit

and funding’ markets through both direct (via
exposure to subprlme mortgage markets). and -

ing markets) channels. A b'roadening deteriora-

- tion of creditis likely to pn_t added,pressure on

systemically important financial institutions. The

risks of a credit ctunch have increased, threaten-
ing economic growth. In turn, the potential for-'

 spillovers to emerging markets has increased
" through fundlng channels and trade hnkages

Note: This chapter was written by a team led by Peter
Dattels and comprised of Sergei Antoshin, Sean Craig,
Martin Edmonds, Kristian Hartelius, Phil de Imus,
Rebecca McCaughrin, Ker Miyajima, Michael Moore,
Chris Morris, Mustafa’ Saiyid, Ian Tower, and Chris

. Wa]ker -

“Global Financial Stability Map. =
*  The global financial stability map (Figure 1.1)

presents an-overall assessment of how changes’

“in ‘underlying condit,ionsv and risk factors bear
. ‘;"onvglobal‘ﬁn‘ancial stability in_the period ahead']
: Nearly all the elements of the map point toa
. degradation of financial stability, with credit and
L ;C:macroeconomlc risks Having deteriorated the ‘

indirect (via perturbations in banking and fund-" ", .
- ~ ,mos

Downs;de //sks to the macmeconomy

A 91gn1ﬁcant increase in risks. to financial

.i"_\stablhty stems from an: increase in our assess-
”ment of mavroeconomzc nsks Smce the October
; 2007 GFSR concerns about the potentral for-
: a slgnxﬁcant economxc slowdown have been

reinforced by a string: of weaker-than- expected
economic data and weaker‘conﬁdence in-

JAnnex 1.1 dCldllS how lndlcators tha[ compose the
rays of the map are ieasured and. mterpreted The map
providés a'schemialtic presentation that incorporates a
degree ofJudgment servmg asa startmg pomt for fur-

" ther analy51s T




CHAPTER1  ASSESSING RISKS T0 GLOBAL FINANGIAL STABILITY

" Figure 1.1. Global Financial Stability Map |
o Risks .
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Source: IMF staff estimates.
- Note: Cioser to center sngnmes less risk or tlghler condmons
the United States and other mature markets, oy Downside- macroeconomlc risks that are con-’ :
underscored by a sharp dip in leadmg global ‘ .,Centrated in the U.S. economy have a signifi-
' ~“growth indicators. The World Economic Outlook . - cant impact on systemically i lmportant financial L\
- (WEO) basellne.prOJeetlon is for global growth .. 1nst1tuuons that may spill over to global markets
to moderate to 3.7 percent in 2008. However of partlcular importance for financial stability
“at this juncture, the macroeconomic outlook.is o Vare the linkages* between the real and financial
clouded by a great deal of uncertainty, and risks . sector, including the effects of credit or.finaricial
a1 0 ) , L v
" to the baseline case are skewed to the down51de. * decelerators on the real economy, the extent of
The key risk to the economic outlook appears ) balance sheet-adjustments, and the absorptive -
" to be unfolding. In particular, the dislocations =~ capacity of financial markets. Our analysis indi-
*in credjt and funding markets are beginning to ~ .. cates thata contraction in the supply of private
restrict the .overall provision and channelmg of © sector credit and market borrowmgs could bring

: il L .
_credlt S S 7 o a sngmﬁcgnt ’silokwd‘own_m U.S. output growth in




the following several quarters, as some securitiza-

““tion markets-are functioning poorly in the wake
of the crisis and banks are seeking to repair'
their balance sheets (see the section entitled’
“Credit Squeeze or Credit Crunch?”). Europe
is'also at risk, gir/en the size of ‘bank losses and -
disruptions.in bank funding and securitization

GLOBAL FINANCIAL STABILITY-MAP

“and. dlmlmshed 11qu1d1ty have put pressure on}f

stressed companies.

. Difficulties faced by institutions that under
write' credit risk have exacerbated systemic
concerns. llrl;ﬁ\cial;guarantors that sold credit

enhancements on mortgage-related products

_ containing subprime assets have come under

markets. _‘pressure as-losses on structured securities have

‘ s , mounted. This poses risks for thekm.unicipal
.. threaten a deeper and wider deterioration. in credit bond market, where half of the market is.
-beyond subprime mortgages, weakening the capital and
fund/ng positions of systemically /mponanl financial .
/nst/tuz‘/ans )

The increase of macroeconomlc rlsks con-

insured by financial guarantors, and for banks
and other markets that rely on. insurance pro— :
vided by financial guarantors '
tributes to ralsmg our assessment of credzt risks.2 H/ gher market and- //qu/d/ty risks undersaore the uncer-
tainty surmund/ng economic and system/c spiflovers...
Reﬂectmg the exposure of systemically

) 'Thls assessment reflects the potentral for a

sharper slowdown in U.S. and global growth, _
.whieh, coupled with past credit indiscipline, has important financial institutions to-credit markets
heightened strains on the capital of systemically " and the potential rise in market losses, we have
important financial insti\tutions. ) : ‘raised our assessment of marl;et»aﬁd liquidity risks
Credit deterioration has widened beyond - (signifying higher risks to financial stability) .3
subprime rnortgages;.- and mark-to-market'losges Strains in interbank money markets have intensi-
fied since the October 2007 GFSR, and the com-

posite indicator of funding and.market liquidity

have mounted-as markets anticipate a more .. -

difficult economic and financial environment.
Nonprime mortgage losses have continued to risks indicates.that pressures exceeded levels
rise, while the credit performance of higher- observed during the market turbulence in- 1998_..

quality residential mortgages, commercial - Coordinated central bank actions have eased

cﬁﬁﬁ,\w

\
\)Ow

mortgages, and-consumer credit products has some of the liquidity strains, but préssures in

_term money markets have recently intensified,

- reflecting grogmg concerns about countergar!t!z b)\\\
credit risk. Meanwhile; volatility has contin- 5 Q\f;\
flagged in. prlor GFSRs, weak credit d15c1p11ne . - comparable to earller in:this decade reﬂectmg ‘ (/O\)M
’ 'uncertalnty associated with the size and locatlon ' . M
~of:credit losses-as well as valuations’of structured T C : ’

products: This leaves financial 1nst1tuuons—most

also begun to weaken (see the section entitled
“Systemic Risks Have Risen Sharply”).
. An ’area of specific concern is the leveraged

segment of the corporate debt market. As: ued to rise across major asset classes to a level

in the mortgage market had also figured in.
leveraged corporate financing in recent years, as
reflected by elevated low-tier corporate debt issu-

ance and. the marked rise in’covenant-lite loans, .recently. hedge funds—vulnerable to mutually : i

fewer cred]tworthv deals, and high leverage and enforcing fundlng and market liquidity spirals;

price multiples in the leveraged buyout sector.. in which investors sell assets to.meet funding-

Defaults have already begun to rise on U.S. requirements, creating: price déclines; a loss of

. and European high-yield corporate debst, albeit confidence, and further funding pressures (see

. from historically low levels, as hxgher spreads Chapter 3)

. . ) 3Indicators on market and liquidity risks measure the

2Credit risks measure changes'in credit quality that potential for instability in funding and pricing risks that-
have the polential for creating losses.résulting in stress (o could result-in broader splllovers and/or mark-to-market
systemically. important financial institutions, : lossés.



CHAPTER 1

..and risk appetite has continued to retrench, restricting
flows of globa/ capital and forcrng a-further de/evexagmg
in-the financial System.

Investor risk appetite has dlmmrshed partly
owmg to greater uncertainty over the economic
outlook, but also in reaction to a loss of confi-
dence in structured finance and a collapse in
some funding markets, which has forced a broad
deleveraging in the financial system.and threat-
ens a disorderly adjustment of markets-and
further strains on bank balance sheets

Monolary policy easing has.been offset by a nghfemng
of financial conditions.

‘Since the October 2007 GFSR, real short-
term interest rates have declined across a range
of economies, owing to a combindtion of the
easing in monetary policy and actions by global
central banks. As a result of the weaker eco-
nomic outlook, markets are pricing in even
more monetary policy easing across a range of
economies. However, the easing in' monetary
policy to date has been offset by the sharp
repricing in credit and funding markets, result-
ing in slightly tighter monetary and financial
conditions overall:* The repricing has been trig-
gered by tighter lending conditions across the
major economies, making credit more difficult
to-access for corporates and households, Faced
with the increasing probability of unintended
balance sheet expansion and losses, banks
have become increasingly reluctant to extend
credit while securitization markets may remain:
impaired: Combined with widening spreads, this
increases the risks to the economy of a credit
crunch

Emerging markets have so far-been resilient, but strains
arg-already evident in those economies most vulnerable

-*Monetary'and financial conditions represent.a
broader measure than that presented in the WEO, in that
they mcorporate both quantity and price aspects, whereas

.the WEO metric only captures price effects. See Annex
1.1 for further details and Figure 1.4 in the April 2008
WEO (IMF, 2008)

ASSESSING RISKS TO-GLOBAL FINANCIAL STABILITY

to a rep//mna of credit risks and restricting of extelna/
fundm 4.

Unlike past financial crises, emerging markets
have remained relatxvely resilient, supported by
solid fundamentals, prudent macroeconomic
p011c1es and financial cushions built up over
recent years. However we have raised our assess-
ment of einerging market risks, as the market tur—
moil has exacerbated vulnerabilities in 4 number
of emerging markets—notably in some countries
in emerging Europe that had relied excessively
on foreign bank credit or wholesale funding to
finance rapid domestic credit expansion (see:
the section entitled “Will Emerging Markets
Remain Resilient?™).

The risk of potential fundlng pressures stem-
ming from overreliance on external portfoho
inflows and bank loans was a key theme inthe
October 2007 GFSR (IMF, 2007a), and these
risks have since become more pronounced.
Broader emerging sovereign risks have also
risen, albeit from historic lows, primarily due to
deterioration in financjal fundamentals. Markets
are concerned that emerglng economieswill -
become increasingly linked to mature econo-
mies if the latter’s growth contmues to slow.

Credst Da‘iermrahon-——-Hew Deep and
Widespread?

The U.5. nonpume moﬂgage sector cantmues to
deteriorate.’

As detailed in the Aprll 2007 GFSR the
deterioration in'the U.S. nonprime mortgage
market initially. reflected’'a combination of: lax
underwrltxng standards, “risk layerrng, and

*Nornprime refers primarily to subprimé and alt-A
mortgages: Subprime loarns are typically made to borrow-
ers that d]Spldy one or more of the following characteris-
tics at the time of onglnatxon weakened credit histories
that include payment. dellnquenmes and bankruptcies;
reduced repayment capacity as measured by credit scores
or'debt-to-income ratios; or incomplete credit histories.
Al-A mortgages though of higher quality than subprime
mortgages, are considered lower credit quahty than
prime mortgages due to one or more.nonstandard fea-
tures related to the borrower, property, or loan.

’




. adverse trends in employment and income

in certdin U.S. regions (IMF, 2007b).6 Since
then, delinquency rates on subprime mortgage
loans originated in 2005-06 have continued to
- rise, exceeding the highest rates recorded on
-any prior vintage (at comparable seasoning).
Mortgages originated in 2007 are on track to
perform even worse, based on their current

B . trajectory. With declines in U.S. home prices, -

‘recentvintages will have lower (and possibly-
negative) equity cushions, a greater prob'ability
of becorhing delinquent, and lower recovery v
rates on foreclosure. Within recent cohorts,
the deterioration has been primarily associated
with the least creditworthy borrowers defaulting
on adjustable-rate mortgages (ARMs).” Going
forward, as initial “teaser” rates on' ARMs expire,
the rise in interest payments is llkely to cause a .

further rise in delinquencies.’

B“Risk layering” refers to the practice whereby mort-
gage lenders combine nontraditional mortgages with
~ weaker credit controls, for instance, by accepting high
combined loan-to-value ratios, reduced documentation,
and little or no downpayment.

’As of the third quarter of 2007, 43 percent of
foreclosures were on subprime ARMs, 19 percent on
- prime ARMs, 18 percent on prime fixed-rate mortgages,
12 percent on subprime: fixed-rate mortgages, and
.9-percent on loans with insurance protection from the

“Federal Housing Administration. That foreclosures have .

been dominated by ARMs likely reflects the shift in-the
mortgage landscape from fixed to floating rates over the
last few years. Indeed, anecdotal evidence suggests that
foreclosures have primarily occurred well ahead of the '
reset:périod, suggesting that the deterioration thus far
has been a function of fraud, soeculatlon over-extension
by borrowers, and the effects of weak underwrltmg
standards.

SIn 2008 $250 billion of subprime mortgages are |

scheduled to reset, Vversus $82 billion in prime mortgages -

and $29 billion in alt-A mortgages. Easier monetary policy
(and hence lower six-month LIBOR rates to which ARM§
are traditionally indexed) helps 19 alleviate, but not fully
eliminate, some payment shock-as.ARMs reset, IMF staff’
estimates suggest that average monthly payments on
subprime mortgages will still rise by roughly 15 percent
upon reset, while alt-A and jumbo interest-only ARMs

will be subject to even higher payment shock, as bor=
rowers are required to amortize their principal at the
initial reset. Moreover, it will be difficult for.borrowers

to benefit-fully from any further monetary policy easing
since most ARMs have floors and caps. Refinancing would
be difficult in the current environment of tighter lending

CREDIT DETERIORATION-HOW DEEP AND WIDESPREAD? -

Lax underwriting standards also played a role in higher- ’
‘quality Segmenrs of the U.S. martgage universe, but |
“downward real estate prices and the employment rate
~.are now the key drivers. v
The same pattern of weakly performing recent -

vintages has emerged in higherquality altA and
nOna'gen‘cy prime (“jumbo”) sectors; although
the degree of underperformance is much lower.
(Figure 1.2) 2 Delinquencies on prime mortgages

-are more slgmﬁcantly driven by weakness in

underlymg economic fundanientals.!® However,

most prlme borrowers have more equity cushron

to withstand possible future headwinds, mcludj

ing interest rate resets. Even with the declines in . »

mortgage .equity stands at 40 to 50 percent of
home value on ARMs extended to prime bor-
rowers, compared with'less than 5 percent for
subprime borrowers. Gomg forward, however, if
home prices continue to fall and other macro-
economic fundamentals weaken, there is a risk
of higher. defaults .on prime mortgages, espec1ally
on recent vintages. Reﬂectmg the deterioration
in-the underlying collateral, prices have contin- .

- ued to slide on nonagency securitized mortgages

(Flgure 1.3).

Some. simiiar featiires are beginning to emerge in
Europe, as housing cyc/es start to turn. , ]
' uropean housmg and mortgage markets

‘ have umque characterlstlcs that vary. consid:

erably from country to country.” Signs‘of a
downturn are becoming evidént in certdin _
European housing markets. Market pricing of
property derivatives points to outright home
price declines in the United Kingdom, foiloﬁvjn'g

_nationwide home prices, on.average, outstanding -

condmons orJust as costly, since fixed’ rates on mortgages :

are still elevated.
.. ¥The prime-mortgage market is compnsed of loans
whlch conform to the standards of government-

sponsored entities (GSEs), and Jjumbo loans extended to -

credltworthy borrowers who do not conforin to, the GSEs’
criteria for securitization. .

1Econometric work suggests that the deterroratlon ln
Iendmg standards, typically contributes only parnal]y to
the deterioration ir prime mortgage performance, with
other factors, especially the unemployment rate proving
to be a more important determinant.




CHAPTER 1

Figure 1.2, Mortgage Delmquencnes by \Imtage Year
- (60+ day delinquencies, in percent of balarice)
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Sources: Merrill Lynch; and LoanPerformance.
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the U.S. trajectory with a one- to: two-year lag

- (though with a shortage of participants secking

- to take long positions, property derivative mar-

’l{_(eis can he fairly illiquid, failing fully to reflect

market views). In other over-extended markets
(see Box 3.1 in the April 2008 WEO), industry

- analysts are also forecasting declines in home

‘prices (Figure 1.4). In addition, in the United"
Kingdom'a sizable share of mortgage loans face' L
interest rates that will reset to higher levels this
year, just at a time when lenders: are'tighfeﬁing‘

“standards, adding another source of stress.!! .

" Nevertheless, underlymg collateral performance :

remains strong in Europe. As a result, recent.
prime delinquencies are trénding in line or
lower relative to prior vintages, and loss rates:
remain low. More conservative mortgage ﬁﬁanc-‘_'
ing arrangemeﬁts in European countries suggest .
effects of house price declines will likely be

_more muted than those in the United States.

If growth slows in Europe, as predicted in the
latest WEO, repossessions and write-offs will rise.
“Some analysts foresee a near doubling. of repos-

sessions in the United Kingdom, for example,

pushmg writedowns to 1.4 percent of total mort-
gages outstandmg or around $32 billion, drlven 3

" mainly by nonprime and high loan-to-value :

loans.'? Delinquency rates on UK nonconforri-
ing loa‘ns_ wou"ld the_refor_e rise (Fi‘gtire 1.5)," - :
' Sp///()vers ha ve emerqed in the U S commercza/ rea/
estate sector, which is unlikely to remain /nsulaz‘ed o
from a cyctical detenorat/on and tig Jhtemng in f/ndnrmg
conditions: .
The §§itr1]hon commercial real estate

market like the'residential market, has experl-

«Lnced rlsmg property prlces, rapld,orrgmatlon ’

-growth, and increasing securitization, and has— '

alSO‘lbegun to show signs of strain (Figure 1.6).

Property: price appreciation has already slowed

"Many UK borrowers coming off fixed rates will face = -
rate increases of, 100 to 200 basis points. ’
2As mentioned in the October:2007 GFSR, UK non-
conformmg loans have some features in common with
U.S. nonprime loans (IMF, 2007a). Lendlng criteria‘for

UK nonconforming loans were tightened in ]ate 2007
and early 2008.



. and securitization has stalled so far this year.
Although product innovation and risk layering
techmques have been less widespread,loan-to- .
value ratios have risen, debt service coverage

ratios have dropped, and an increasing share

~ of loans ha}veb been originated under looser
- standards.!3 So far, delinquency and loss rates

~ have remained low as rents have stayed high -
and vacancy rates low. However, the weaker
U.S. ecoriomic outlook, combined with tighter

'lendmg standards, is hkely to lead to increasing

~losses, parti'cularly-o’n recently originated loans.

- .Commercial mortgage—backéd security (CMBS)

spreads have widened to nearrecord levels; even

_on the highestrated tranches, implying‘market
expectations for default and loss rates worse
than any yet experienced in the U,S; commeér-
cial property market (Figure 1.7).14
" There are notable differences, though, that

v may prevent the risks to the commercial real
estate s_ectbr‘ from intensifying to the same
éxterit as in the residential mortgage sector.

Ficst..only about one-quarter of the commercial

estate sector is securitized, substantially

lower than the 80 to 90 percent securitization .

rates observed in the subprime residential

market at its peak, and there is less repackaging

into structured products. This should increase
the “skin in the game” for the sector as a whole.
. Second, Cdmrﬁercial mortgége borrowers are
less likely to face payment shocks associated with
resetting mortgage rates, since most commercial
mortgages are standard, 7- to 10-year fixed-rate

" “loans. Third, borrowers.in the commercial sec- :

BFor instance, an increasing proportion of new loans
were full-term, interest-only loans. Such loans do not
“amortize until the final payment, and thus offer less

amortization over the life of the loan than other types of -

mortgdges. In additien, subordination levels in securi-
tized products declined, typical of the countercyclical pat:

/tern observed in'rating cycles. Only in early 2007 did the -
major rating agencies‘begin to require higher subordina- -

tion levels on new deals, Iéading to some-improvement in
credit quality later in the year.

MTechnical factors may have played a role in the . -
spread widening, as speculative and hedging activity .
shifted from the ABX to the CMBX, indices of credit
default swaps linked to a‘subset.of underlying subprime
and. commercial mortgage-backed securities, respectively.

“CREDIT DETERIORATION—HOW DEEP AND WIDESPREAD?

F|gure1 3. U S Mortgage -Refated Securmes
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Figure 1.5. U.$. and UK Noncanforming

Delinquencies by Mortgage Vintage Year -
. (/n pcfcgnt of ba/ance)
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Sources: Fitch Ratings; LoénPerfcrmance; Merrilt Lynch; and IMF estimates.
Note: UK delinquencies for 90+ days; U.S. delinquencies for 60+ days.

Flgure 1.6. Commercta! Mortgage Borrowmg and
Real Estate Prices _ :

500 — ) Commercial Commercial mortgage =16
real estate prices net borrowing
(year-on-year. - (billions of U.S. dollars, —14
percent change, right scale) - saar; left scale) ‘

400 -
300 =
200 =

100
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‘Sources: Federal Reserve; and. Sfandard and-Poor’s.
Note: saar = seasonally-adjusted annual fate.

‘constimer debt in ‘thé form of revoiving ($900,billior1),
.market represénts roughly $780 bllhon spanning a wide

Jeases ($199 bllhon) studént loans ($236 bllllon) and
" other mlscellaneous securitized, loans:; :

- before Lhe 1mplementauon of a stricter bankruptcy law.

'C.HAPTE,R'1 A"SSESS[}N,G RISKS TO GLOBAL FINANCIAL STABILITY

tor:typically have audited financial statements,

- which should help keep the incidence of fraud

well below that observed in the res1dent1a1 sub-

prrme SCCtOf

Concerns about the economic outiook and tighter

" lending conditions are also starting to weigh on U.S.
Cconsumer. credit markets..

Desprte the weakening in mortgage markets,

“credit qoah_ty in the $2.5 (trllllo_n U.S. consumer -

debt.market has remained fairly strong, suggest-

ing that some borrowers have made it a priority
to.stay current on credit card and auto debts.!®
Delinquency and charge-off . rates have picked

_up slightly since late 2005 across the various con-,

sumer credit markets, but remain low relative to
levels observed during the last U:S. economic.

. downturn in'2001 (Figure 1.8).16 This may .

reflect the fact that consumer loans have not
grown at the same pace -as mortgages over the

" last few years and that declaring bankruptcy to
- vavold paying consumer debt has'become a less

attractive option for some borrowers following
bankruptcy reforms in 2005.17%:!8 However, con-

sumer credit performance is expected to weakén

as the rate of personal bankruptc1es rebounds
and unemp]oyment increases. Econometric work
used to estimate consumer loan losses indicates. .
that'rising unemployment rates have made the
most significant contribution to incréases in

"_consumer loan charge—offs

1575 0f 2007, U.S. households held $2.5 trillion in

primarily g:redft card debt, and nonreyol\‘ring‘debl ($1.6
trillion), most of which is auto loans. Thie securitized

range of assets, including crédit cards ($343 billion), auto

15A charge-off occurs when payments are no; onger col-
lectible, due either to bankruptcy or default. }
"Consumer debt grew at an. average annual rate of
5 percent during 92002-06 compared with the 12 percent

growth rate of secured mortgage debt, which mcluded

home equity-loans.
. BConsumer charge—off rates dropped slgmﬁcantly after
a'spate of accelerated personal bankruptcies in late. 2005
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Reﬂecting concerns about the deteriorating
outlook, spreads on conSumer—related asset--
backed securities (ABS) have widened to record
JQY_?_IS However, a simple comparison of credrt

card charge-off rates to discounts on consumer

" ¢redit ABS suggests that spreads are implying an

extreme high in charge-off rates relative to the
historical trend (Figure 1.9).19 As in some other

Cerlt markets the repricing in risk premia

: appears to be more reflective oFL the. bigader

%arket stress than of the underlymg col:

lateral qual1ty

The corporate debtm_a/ket appears vitlnerable as defauft

rates are set to rise, owing fo both-macroeconomic and =

structural factors.

Financ'ial innovation and low policy rates have
helped keep 'cdrporate default rates at historically
low levels long after they had been forecast to.
rise. The October 2007 GFSR warned that highly.
leveraged firms were vulnerable to business and
economic shocks (IMF; 2007a). Experience is

' already bearmg out this view. U.S: corporate

efaul high yleld debt in January 2008 alone
xoughly equaled defaults for the whole of 2007
and_January’s leveraged loan defaults were twice

those seen in all of 2007. Meanwhile, the ratio of

downgrades to upgrades on U.S. debt has already
risen back to the level of May 2005, when General
Motors and Ford were downgraded to subin-
vestment grade. Downgrades occurred -across a
range of assets, not just structured ﬁvnance, and
rating agencies appear to be réady to change
ratings more promptly.than in the past. At the
same time, supply factors continue ,tQ weigh on
the r‘n.arket. The pipeline of leveraged loans and-

related high-yield bonds has shrunk only mod-

estly, as banks have preferred to take loans onto -

ir balance sheets rathe

" “discounts. Nevertheless, loan prlces have fallen

(Figure 1.10) in secondary markets'and some .

19An alternative explanation-could be that markets are
anticipating a deepér downturn and retrenchment of
credit card debt, which would increase the correlation

* among the underlying individual risks, and would have an

impact on valuation and capital requirements.-

CREDIT DETERIORATION—HOW DEEP AND WIDESPREAD? ‘

N

Figure 1. 7 CWIBX Spreads

(in L'JJS/S pomz‘s)
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Source! JPMorgan Chase & Co.-
Note CMBX =an |ndex of 25 credit default swaps on commerual mortgages
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' Figure 1.9. Credit Card Charge-Off Rates versus
Credit Card Assel-Backed Spreads on Securities

- 5-year AAA fixed-rate credit card - — 180
ABS spread {basis points): Spread implied charge off rate :
- : _ ~in January 20088 — 160
_ Spread imp/led charge-off rate & . - 140
in December 2007 R
= ‘ Lo , =120
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in November 2007 ’ . -
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|  Relationship between charge-off rates
= and ABS spreads prior to financial crisis — 20
RSN | ] ] | 1 1 |0
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-  Credit card charge-off rate (percent) )
: - Sources: Federal Reserve; JPMorgan Chase.& Co.; Standard & Poor's; and
. IMF staff estimates.
.Note: Data are based on monthly observations. ABS = asset- backed security.
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\

collaterahzed loan obhgauons (CLOs) used to
repackage leveraged loans are unwinding, forc-

4 ing banks to take loans back omo their balance
. sheets.

Lookmg ahead, hlgh-yleld default rates may

‘rl_sebto 4 to 12 percent if the economy goes.. -

into recession (see Box 1.1). The higher side
of that rahge would be comparable to the last '
recession in 2001 and come close to the pﬁeak
in defaults during the 1990-91 reeession’.f,The ‘

. .unprecedented issuance of low-tier corporate

debt over 2003-07, combined with the'i mcrease
in leverage, may exacerbate corporate distress
during the credit downturn (Figure 1.11),20.21.

Refinancing risk could further pressure defaults

in the near term as $650 billion of le’veraged
loans are set to mature startmg in 2008 over the

next three years.??

Systemic Risks Have Risen Sharply

. The previouS section detailed the deepening
and-the -broadening‘ofthe crisisro other market
segments. This séction"attempr.s to-quantify the
potential losses that can be expected from the
crisis, while tracing the potential systemic effécts.. .

BrOade(' cregit deteripration, a weakening économy, and
falling credit prices combine into a substanf/a/‘hiz fo-the

-capital of systemically important financial institutions. .

We estimate aggrvegate p,c‘)tentialvwritedow_ns

' and losses to be amoximately $945 billion as

#00ver the last five years, low-tier bonds accounted for
an average of 21 percent of total high-yield debt issuance

- (peaking-at 37 percent in 2007), compared with an aver-

age of 15 percent in‘1998, which preceded escalating
defaults over 1999-2002. Typically, 60 percent of CCC-"
raied bonds default before they mature, and 36 percent..
default within three years of issuance.

2lLeverage was rieeded to boost returns over the: last
few years owing to a lack of distressed debt. This led to 7
times (and sometimes as.much:as 10 txmes) leverage on '
U.S. leveraged buyouts In Europe, debt multiples also

" were stretched, with leverage of 5.5 times in 2007, versus
7417 times in 1998,

‘The increase in “covenant- lite” loans may ‘hinder early’
intervention-by lenders;. possibly delaymg some defaults
until later in the cycle, but potentially i mcreasmg the .
probablhty of default



of March 2008 (see Table 1.1 and Annex 1.2

* for details on the methodology).?32* Aggregate
\lossc’s arc'on the order of $565 billion for U.S.

residential loans-(nonprime and prime) and
securities and $240 billion on commercial real
estate securities. Corporate loans (including lev-
eraged loans and CLOs) are expected to account
for $120 billion of losses, while ¢onsumer loan

losses are likely to add an additibnél $20 billion.

Most of the nonprime losses are in securities

- rather than unsecuritized loans. At present, pric-

ing of mortgage-related derivative indices sug-
gests higher losses than do calculations based on
projected cash’ flows for the underlying loans. 2

" Since the: :October 200_7 GFSR, ABS prices have

declined between 20 and 40 percent across
tranches rated AAA to BBB-, and as much as
50 percent'on ABS Collateralized debt obligations
(ABS CDOs). across all ratings categories, reflect-
ing market expectations of future deterioration
and illiquidity of the underlying securities. (See
Boxes 2.2 to 2.4 in Chapter 2 for more details
on the fragility of structured product ratings.
and their valuations. ) Market prices continue to
adjust on-an almost daily basis, pressurmg mark-
to-market losses higher.

Potential credit losses would lower aggre—

gate capital adequacy ratios at U.S. banks by

23] oss estimates véry considerably, given different ’
assumptions about inputs and valuation methods, so

IMF staff estimates should be regarded as merely an

exercise to help gaiige the indicative magnitude-of risks
to the financial system. We estimate losses in. two parts as

' mdlcated in Table 1.1, which is a composite of market-

implied accumulated losses in the sécuritized markets and
poteniial lodn losses associated with the slowdown in eco-
nomic activity. The top-panel estimates projected losses
on unsecuritized loans, nel of recoveries, on Teal estate,
consumer, and. corporate loans, based on projected
shortfalls in cash flows inthe near term. Underpinning

“cash flow estimates is an’ expected deterioration in. the:
U.S. economy, consistent with increasing macroeconomic -

risks hlghhghted in the global financial stability map and

- detailed in the April 2008 WEO.

2iNote the teim “losses” used in this context refers Lo
potential writedowns, as opposed to negative net profits.

2ABS prices’are based on the ABX, an index of credit
default swaps linked to 20 underlying subprime mort-

" gages..ABS CDO prices are based on-the TABX, an index

that tranches synthetic CDOs based on the BBB— and

BBB ABX indices:

.SYSTEMIC RISKS HAVE RISEN SHARPLY.

Figure 1.11. U S Leveraged BuynutLaans
Credit Quahty !nd;cators

- -6
Z Debt to EBITDA —5
- -4
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B EBITDA to cash'interest payments B
L (B [ [ | L) 10
1997 - -99 2001 03 - 05 “07: 07:4Q

10-30.

- Sources: Standard & Poor's LCD; and IMF sfaff éstimates. . . ¢

Note: EBITDA = earnings before interest; tax, depreciation, amortization.
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"CHAPTER 1 - ASSESSING RISKS TO'GLOBAL FINANCIAL STABILITY: - -

Tab!e 1 1 Esnmates of Financia! Sector Potemiat Losses as of March 2008

(tn {)///mm orUS. dollazs‘)

“ Estimates of Losses on
-Unsecuritized U.S. Loans

fBreakdown of Losses on Unsecuritized Loans -

Pensions/ GSEs and - Other (hedge
. . . Outstanding " Estimated loss  Banks: ~ * Insurance Savings government*  funds, etc.)
Subprime C 300 .45 *20-30 <5 . <5 - 10-15 5-10
Alt-A J o800 .30 15-20 <5 - <5 5-10 <5
Prime 3,800 - 40 15-20 <5 <5 15-20 <5
Commercial real estate 2,400 ) 30 15-20 <5 <5 <5 <5
. Consumer loans * - 1,400 .20, 10-15 <5 <5 — <5
-Corporate loans . .3,700 50 " 25-30 7 <5 <9 — 15-20
Leveraged loans .~ _ 170 10 5-10 <5 <5 = <5"
Total for loans B 12,370 225 100-130° 1020 10—20 30-50- 40-00 -
: Estimates of Mark-to-Market : L
" -Losses on Related Securities . Breakdown of Losses on'Securities R
Estimated mark- Pensions/ GSEsand  Other (hedge
‘ I Outstanding - -to-market loss - Banks Insurance Savings = government - funds, etcr)v
ABS L © 1,100 210 85-100 - 20-35 " 35-45 - 20-35°  15-20
\ ABS CDOs ‘ - 400 - 240 145-160- 35-50 15-25 025 20-45
-Prime MBS "~ ) .3.800 . . 0 = = = — —
CMBS ' 940 210 85-95 20-35 . 3045 - - -20-35 20-45
Consumer ABS™ ~ - 650 0 L= — — — =
High-grade corporate debt. - 3,000 ¢ 0 e - C i — —
High-yield corporate debt ) 600 30 10-15 <5 5-10- — <5
CLOs o 350 - 30 15-20 <5 <5 — 0-10"
" Total for securities v © 10,840 720 7340#3‘80 95-110"  "70-120 - = 95-120
~ Total for loans.and securities -~ = 23:210- 945 - 440-510 . 105-130 90-160 40-140

Sources: Goldman Sachs; JPMorgan Chase & Co.; Lehman Brothers; Markit.com; Merrill Lyrich; and IMF staff estimates.
Note: ABS = asset-backed security; CDO = collateralized: debt obligation; CLO = collateralized Ioan obllganon CMBS = commerual mortgage
backed secunty GSE = government- sponsored enterprlse MBS mongage -backed' securlty :

about 250 basis points, and at European banks

_ by about 150 basis points: Although aggregate

ratios remain above regulatory norms, a bottom-
up analysis of losses indicates that some. banks. '

“and regions will suffer drsproportlonate]y Put

in historical perspective, this crisis is of simijlar’

dollar magmtude to the ]apanese banking crisis

R e

Unce/ra/r 1y over-the size.and spread of losses further

e/evates system/c risks, even-as markets price in losses

for-banks and insurance companies.
_ Global banks are likely to shoulder roughly
half of aggregate potentlal ]osses totalmg from

2]i should be noted ‘that the current scenario is not
dlrectly comparab]e 1) prlor crises, ngjme

luch have vet to OCCUur, v

s

. A
110-200

- $44O billion to $510 billion, w1th insurance’
compames pen51on funds, money market funds,

hedge funds, and. other institutional investors

accounting for the balance.?” Banks generally

hold the most sénior tranches of these products,

. but even these are now: hke]y to incur substan~
. tial losses (see Boxes 2.3 and 2.4 in Chapter 2).

'Euro pean bankshold51zab1eamounts of com-

plex structured products such as MBS and CDOs . »

and have been exposed to losses related to struc-

tured investment vehicles (SIVs) (Figure 1.13).

- By mid-March 2008, U_S, ba

e

1ks had rep orted

- - miost of the1r estlmated ]osses w1th European

banks’ disclosures catching. upmwgzgartly to

" the longer reporting lags of Eurgpean banks -

“27The ‘exposure’of: market participants.to losses is’
_uncertain partly because placemenl data for various types
of securities are lmpremse :




-(see Annex 1.2). In addition, nonbank financial
: institutions, including insurance companies, may
yet also report sizable additional writedowns.
Bank equity and debt capital markets appear

to have taken into account the effect of credit-

marketrelated losses. The market capitalization
of banks globally declined by some $720 billion

through March 2008. Insurance companies have

also experienced a decline in market value that
appears to be commensurate with the top- -down’
loss estlmate of $105 billion to $130 bllllon

Strains are compounded by pressures on f/nancm/
’[JU&/(”I/TI‘O['? .

Additional bank losses may, originate from
the knock-on effects of rating downgrades on

financial guarantors, as the ratings on insured

- ‘bonds would'decline and certain hedges would

becomnie less effective. IMF staff estlmate the

total losses to banks from potentlal downgrades
- of financial guarantors to be $60 bllllon to
$90 billion, depending on whether the down-
grade is one grade (from AAA to AA) or two .
" (to A).2% Since 1998, most financial guaran-
tors (such as AMBAC, MBIA, and FGIC) have
" expanded their traditional business of insuring
bonds issued by, U.S. municipalities to include
“structured credit (i.e., ABS and ABS CDOs) and,
toa lesser extent, corporate bonds..Losses on’
ABS protection have now-eaten into the C’ap»it’al

of a mumber of financial guarantors, threaten-..- -

ing both their own credit ratings_an}d_'those of

-2BThese estimates are subject to considerable uncer-
tainty given the limited. information on individual banks’
exposures; especially to credit default swap (CDS) con-
“tracts written by financial gudrdntors and used by bdnks
" to hedge CDOs.

“hitiatives to resolve the problems affecting some
“financial guarantors are continuing. The New York state -
insurance regulator has been work;ng with banks on

" plans to recapitalize and potentially restructure those
companies most affected by losses on structuréd finance
“ business. Some of the companies have now raised new
capital, enabling them to retain AAA ratings for the -
. time being. But it remains unclear whether there will
be further ratings downgrades of financial guarantors in
the future. The New York regulator has committed to a
“review of m reguldtory approach to financial gudrdnty
.busmess

““SYSTEMIC RISKS HAVE RISEN SHARPLY

F:gure 1.12. Companscn of Fmancna! Crsses

- Bank losses (in billions of U.S. dollars left scale)
3 Other financials (left scale) '
-~ Percent of GDP (right scale)

~ 40

U.8. savings Japan ~ Asia US
and Idan banking crisis .. banking crisis .subprime crisis.
(1986—95) (1990-99) - (1998-99) -

{(2007-presenty

Sources World Bank and IMF staff estimates.” S
Note: U.S. subprime costs represent staff estimates of losses on banks and other
financial institutions from Table 1:1. All cosfs are in redl 2007 doliars. Asia includes -

Indonesia, Korea, the Philippines, and Thailand.

o Fsgure 1 13, Expected Bank Losses as of March 2008
{In b/ ttons of (1.8 do//drs )

*ABS CDOs ABS ‘ e Subprime Joans ™~ 160
~ 140
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Sources: Goldman Sachs UBS; and IMF staff es‘nmates
--'Note: ABS = asset-backed security; CDO = collaterahzed debt obllganon
Sy = structured investment vehicle.
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‘ Note Sergei An
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: Macroeconomic Indicators and Default Rates .. -
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Sources: Bureau of Economic Analysis; Federal Reserve;
JPMorgan Chase & Co.; Merrill Lynch; Moody's; National Bureau
of Economic Research; and IMF staff estimates.
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~ Extrac on’ of default probabzhtzes from credtt
 rish transfer ‘marhets. Observed. prlce” or y1elds
on corporate bonds and credlt default swaps -

kxammes corpo ate pr ﬁts (to proxy orporate'/
« ‘debt market performance) the 1mphed vola i

rose from ll percent
percent as. of February

- c1al 1nd1cators also pomt in the dlrectlon
increasing default rates.

: Share ot ‘Stressed Debt’ .
“{Percent ot igh-yield’ mamrmdmg 1000+ de/S points
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Box1.1 {concluded)

lending
standards

Worst case scenarl S
(Economlc recessmn)

centage o es,;idh(fénié

Ieyndmg standards [ndlcator :
- 3Under the structural delay assumptlon default rates depend on the economlc and. crednt war
standards continie to delay the qu reahzatlon of default rates in: 12008 The default. ¢
wsample. ..o

- rated bond:

- end:2000 level
f'cOrpc’)rate' debt ,

. debt quallty——may h

nt of total hlgh- ’
: years may lower
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‘the ‘débtithey'insure (Figure 1.14).30 Additional

downgrades of financial guarantors would catise
the value of the $800 billion of structured credit

Ahey have insured to fall further, imposing addi-

- tional losses on banks:
e e A Ty

ra/smg concerns almu! counterparty nsks and spill-
overs in the credit defau/t swap market...
In view of the weakened capital position of

‘financial guarantors—and because guarantors
- are.nolrequired (o post.mainienance margins
on cred ;'g,_cieiaiulwmn (CDS). contracts that they

have sold—many banks have begun to write
down the value of the protection they have
bought from financial guarantors. For the CDS
market overall, losses incurred by protectlon sell-
ers should equal the gains of protection buyers,
but specific sectors may be heavily positioned -~
one way, leading to an increase in counterparty
credit risk in the event of a rise in corporate
defaults. The concentration of counterparty risk
in the CDS market conld Turiherchmpornd

the risk of multiple failures, for instance, if an- -

individual protection seller is unable to fulfill its ’

payment obligations. 332

Weaknesses in mfrastructural arranqements

for CDS markets may further exacerbate risks.

Despite earlier attempts.to address back-office-
processing delays recent sllppage in the time-
liness of confirmations and affirmations in

* over-the-counter markets~—including corporate
CDS—means that many market participants

cannot assess in real time changes in their CDS..

~exposures. Moreoyer, the absence of a central.

counterparty and multilateral netting of con-

tracts leaves the system dependent on potentially

3"Several financial guarantors have already been’
downgraded: i

" .. SYSTEMIC RISKS. HAVE RISEN SHARPLY.

. Figure 1.14. Financial Gu‘aran'tors .

3The requiremént to post margins.mitigates this risk. A

‘protection seller posts an initial mafgin (2 to 3 percent)
and from then on daily margin equal to changes in the"

- market value of the underlying security. Therefore; unless’

defaults increase abruplly and are largely unanticipated,
most market parllcnpants will not experience substanual
margin calls over a shor( penod

32The 10 largest market makers account for close to
90'percent of the:$45 willion outstanding notional value -
of CDS.
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6 - ‘Expected number of bank defaults .
given at least one bank default’ 5

(number, left scale)

2006 -7 08

Sources: Bloomberg L.P; and IMF staff estimates.
'Among 15 selected large and compiex finaricial institutions {LCFls).

2Measures the largest probability of default among the sampled 15 LCFls each day.

ASSESSING RISKS TO GLOBAL FINANCIAL STABILITY'

long exposure chains that are vulnerable to a

» default at any one point. In addition, CDS con:

tracts often requlre delivery of the underlymg

bond, and since the volurne of contracts often

exceeds the volume of underlying instrurhents,
large-scale defaults could résult in settleme‘nt ‘

_problems. Since the corporate CDS Tharket 1 may .
bé tested over the coming months, these poten-
‘tial problems néed to be monitored closely by
policymakers. B

and stability. at the core of the global (/‘ha’nc/al system. ..
- Measures of default risk for large complex '
financial institutions and the potential for
contagion within the financial system derived

_from market prices point to heightened concern

about system risk (Figure 1.15).2% The highest

-~ likelihood of a single default and the likely num-
. ber of defaults in the event.of a single default in

the group—a measure of contagion risk within
the global banking system—have both risen
significantly. : '

...aespite sizable iz7jections of bank cépiz‘a[ from sover-

. e/a/? wealth funds and elsewhere

Soverelgn wealth funds have Conmbuted
-@ut $41 billion (_)f the $105 billion of capital
Jnjected nto. major financial institutions sirice

November 2007, This compares with total
reported losses among global banks of some -

$193 billion- (see Box 1.2). Such injections are .. .-

welcome and critical to restoring bank balance
sheets.-However, desvpite these injections, market
indicators suggest that mény investors believe .
that some .banksvstill need to raise additional
capltal : : L

. Bank fundmg strams are symptomatic of a :
broad deleveragmg of the global ﬁnancnal sys—

tem and systemic stress.

33This GFSR enhances the use of credit-derivatives-
based credit risk-indicators used in prior GFSRs to. moni- -
tor the evolution of market perceptions of default risk
in mature market financial systems. The mature market
creditrisk indicators measure the expected number'.of
bank: defaults given at least 'one bank default for 15 finan- -
cial institutions, implied from the prices, of CDS, See
Box 1.5 for details.




Som‘e banks have rapidly expanded their bal-,

_ance sheets'in recent years, largely by increasing

thelr holdmgs of highly rated securities that
carry low risk welghtmgs for regulatory capital
purposes-(see Box 1.3 on page 31). Part of the
increase in assets reflects banks’ trading and

‘mvestrnent activities. Investments grew as a share

of total assets, and wholesale markets, mcludmg
securitizations used to finance such assets, grew

as a share of total funding (Figure 1:16). Banks ;
that adopted this sfrategy aggressively became ..

“more vulnerable to iliiquidity'in the wholesale
~money markets, earnings volatility- from marked-

‘to-market assets, and illiquidity in-structured

" finanee’'markets. E‘quity markets appear to be
.. penalizing those banks: that adopted this strategy -
most aggressively (Figure 1.17).-

CThe forced de/everdging has impacted other leveraged
institutions, especially hedge funds.

' . Until recently, one of the remarkable fea-
tures of the current crisis was how few large -
hedge funds had failed. Among the funds that
havé folded, most appear to have unwound

their positions without undue difficulty, sug- .-
gesting that collateral was liquidated. at close -

“to the pledge value. Even as they shrank their

balance sheets elsewhere, large banks tried
to maintain their prime brokerage lending to -

' hedge funds, on the basis that it enhanced the.

bank’s long-run franchise value. This situa-
tion'is changing with the intensification of the

crisis as margin locks roll off and pressure on. -

‘bank balance sheets increases. 34 “Haircuts”
Lo
and margins have increased, and fewer hedge

funds are able to secure the leverage required

do.meet return targets on low-yielding assets. A

forced deleveraging of the type outlined in the
- October 2007 GFSR may therefore be under:

way, further reducing demand for AAA-rated
assets, The example illustrated in Table 1.3 in

#Many hedge funds had negotiated “margin locks” that
prevented their prime brokers from increasing the mar-
gins they pay when borrowmg securities, or the “haircuts”

_ they pay when pledging securities as collateral with. their

brokers for:a fixed period of time.

SYSTEMIC RISKS HAVE HISEN SHARELY

-Figure 1.16. Secunhzatwn Yolume in the European ,
:Union (EU-15)
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: de 1.2 (concluded)

~went hand-m and w1th a solutlon based on.
I rithe cap1tal 1nJect1on from investor groups

aSSéssment; -

the October 2007 GFSR shows that, even with

no change in'value or redemptions by inves-

" tors,_an_increase in margin to 10 percent, from
an initial 3 percent, would force a fund to sell

nearly 70 percent of its holdings (IMF, 2007a).

havé been far from unprecedented Some .
hedge fund indices already suggest cumulatxve

_’hedge fund returns have been zero-for the last

survivorship and reporting biases that tend to

». overstate returns. It would therefore be unsur-

prising if there were more hedge fund fallures
in comlng months,

Central banks /7ave* W()I‘ké"d to contain the crisis, giving
direct stuipport to term funding markets... : '
“Central banks have adopted a novel and
plvotal role in interbank funding markets d1f~
ferent from previous periods of market stress,

- Asprivate banks retrenched from interbank

markets and nonbanks backed away from term

funding markets, major central banks became. -

key counterparties in those markets (Figures
1.18 and 1.19).% They accepted collateral—
including some structured products—that’

many private banks would not. For example,
the European Central Bank has accepted as

Table 1.2 shows that such increases inimargins

12 months, evén before tak_ing a_ccot.lnt of the'

- %In.the United States, Federal Home Loan Banks have'
-also stepped in to re-intermediate the credit:market.

ASSESSING RISKS TO GLOBAL FINANCIAL STABILITY * 7= 7,

' collateral h1ghly rated ABS and MBS allowmg
_ banks to contiriue to securmze some hxgh—

. . quality assets to use as collateral (see Chapter 3
" for more deta1l). :

but Wh//e //qU/d/z‘y strains /mve eased bank counter-

g pmy Flt“dlf usks remain (-’/Pvated mak/ng a remra} l)anl\"
“exit difficult. - '

Central bank operatlons had reheved some

: _of the: llquldl_t}{ strains, especially during the
“.turn of the year, but térm interbank rates
*‘picked up-again, possibly reflecting a signifi--

" cant counterparty credit risk component (Fig--
oL Ree

ure 1.20) 3% Thus, it is difficult for central bank

‘operations to target liquidity conicerns in term

fundmg markets without distorting (lowermg ‘

‘artlﬁc1ally) the market pr1c1ng of credit fisk.
, This makes cher private and official measures
_ to restore cotinterparty confidence and reduce

risks in the fihancial system vital to dimin- -
ish the need for central banks t6 interpose
themselves as. counterpartles in term fundlng
markets ‘

‘ﬁFlgure 1. 20 subtracts. the average DS spread ref- g
erencmg 1.8 banks from the l-year LIBOR overnight ..

_index swap,spread to. give an lnCllCdLlVC decomposition .
Linto a credit and other componenl the residual of which
"llkely represents- Ilquldlty See Bank of England (2007

pp- 499-500) for more detall



" WILL EMERGING MARKETS REMAIN RESILIENT?

Table 1.2. Typn:al “Halrcut” or lnmal Margm

{in percent)
i January—May 2007 April-2008
U.S. treasuries 0.25 3 ‘ . : o
Investment-grade bonds .03 o o812 o j
High-yield bonds -~~~ 10-15" - 25-40° ¢ Fugure1 18.U:8. Fundmg Market L:qmdny
Equities ) 15 20 (In biltidns of U.S. df://ars)
Investment grade CDS o1 . 5 Foderal A h - and lono-t ' " s i ﬂ /)
ni - edaeral Heserve short- ana long- ermrepurc aseagreemens eft scale
Synrhetlc Super sentor : ! . 2 o W Term Auction Facility (left scale)
Senior leveraged loans 10-12- 15-20 @ Federal Reserve outright holdings of U.S. treasuries (left sca/e) ,
2nd lien leveraged loans 15-20° - . 25-36 850 — ~ Outstanding stock of ABCP (right scale) . 21400"
" Mezzaning levetfoans -+ 18-25 - 35+ 3 . ‘ , S . ‘
ABS CDOs: ) ; o - R A 1300
ARA’ R 2-4 15 800~ s
AA ' o 4-7 o2
A i _ 8-15 '\ - - 30-50 ) :
BBB o 10-20 40-70 . 750=
. Equity . N 50 100 ' '
" AAACLO ‘ : 4 - 10-20 ,
AAA RMBS _ 2-4 10-20 700~ -
- Alt-a MBS ) 35 . 20-50 ' ‘
N - Sources: Citigroup; and IMF staff estimates. 650

Note: ABS = Asset-backed security; CDO = collateralized debt
obligation;.CDS = credit default swap; CLO = collateralized loan :
obligation; RMBS = residential- mortgage-backed security. " 600

’

2003 04 05 06 07 " 08

Source: Federal-Reserve.
Note: ABCP = asset-bé_cked commercial paper:

Will Emerging Markets Remam
Resilient? :

Emerging markets have so far proved
“broadly resﬂlent to the financial turmoil.
Improved fundamentals, abundant reserves; ' F!gure 1.19. Euro Area Fundxng Market Laquldtty

and strong growth have all helped to sustain (in hr//:ons oreures) -

flows into emerging market assets. However, — 5 Main refinancing options: U o0
as noted in the October 2007 GFSR, there, are _ s%‘;,’,’g,mm ref(nanc/ng options L 600
macroeconomic vulnerablhtles ina number . o ' ‘ .} e R R
of countries that make them susceptible to Y RE . N B o oo 500‘

~deterioration_iri the external environment
(Table 1.3). Eastern Europe, in particular, has
a cluster of countries with current account
deficits financed by private debt.or portfolio

- flows, where domestic ¢redit has grown rapidly.
A global slowdown ora sharp drop in capital

~ , flows to emerging markets could- force painful ‘
adjustment. 2007 o ’ 2008 .
There are several distinct risks to emergmg . : ‘
markets arising from'the current turmoil. o " Source: Eurapean.Central Baak.

First, mature market banks-may pare back
fundmg to their local subsidiaries, particularly
in circumstances where external imbalances are

" large.

23




24

Kazakhstan. " -

Lithuania’

" Russia™ -

" Asia

Brazil

.Colombia -

. Venezuela

CHAPTER 1~ ASSESSING RISKS TO GLOBAL}""-IA-"'INAfNCvIAL STABILITY: -

Tahle i 3 Mdcro and Financial lndrcators |n Selected Emerg:ng Market Countrres
e (ﬁsl/malee lr)rZ()()?) . .

External osition:.

Change in Private . “Visza-vis'BIS

; fCUrrent Acco'u,nt . Growth in: Prrvate Credrt -Grégitas Share of GIP Reportlng Banks

(percent of GDP).

(percent year-on year) o

Europe the Mlddle East and Africa

“Bulgaria i 21.4

Croatra_
Estonia:
Hungary

Latvia

Poland:
Romania::

Serbia
South Africa
Turkey

China

India-
Indonesia .
Korea:
Malaysia™
Philippines
Thailand

Latln Amenca o
Argentrna i

Chile:

Mexico
Peru:.

(percentage pornts) “ (percent: ofGDP)_ ‘

Sources: Bank for Internatronal Settlements (BIS) European Central Bank; IMF Internat/onal Frnancra/ Stat/strcs and World Econom/c Out/ook"

and IMF staff estimates (préliminary data as-of March.3, 2008).

. Note The gray boxes of the table pointto.areas.of potential-concern. Cutoff values are as foIlows current account balance below —5 percent of

GDP; prlvate sector.credit growth greater than 20. percentyear-on year growth-in the: ratlo of pnvate‘sector credlt to GDP of more than 10 percent
year on year; and net external posrtron to BIS banks’ Iess than —10 percent of GDP e ;

Second, balance sheet contraction by global .
financial institutions may reduce funding;for

investments by hedge funds and other institu-
tions, raising their dollar funding costs, and .

‘inducing financial stress within some emergmg
. markets. _ v

Third, emerging market corporate credit risks
‘may continue to increase."Emerging market

corporate debt spreads have already moved out

about as much as those of stmilarly rated credlts

in mature markets.

Fourth, emerging market financial institutions
may yet prove vulnierable to finaricial contagion -

'throu'g‘h exposure to subprime or other struc: *

tured credit products. ) .
Fifth a'spike in exchange rate volatlllty could

slow or FCVCI‘SC flows into emergmg market

ﬁxed—lncome assets, leadmg to hlgher fund-
ing costs. Neégative terms-of-trade shocks could

" rdise difficulties for emerglng markets-in Latin

America and elsewher‘e that have bénefited from

. the. commodlty price boom. More broadly, :
- global slowdown could affect flows mto emerg-
L 1ng market assets. ‘

“ For some emerging markets there remains a’

«risk of overheating. Countries whose monetary




, bolicy is tied to the U.S. dollar ‘may experxence a v

bulldup of domestlc lxquldlty

v%mwmmMmmw%mwmmeMMWm

emerging Furope pose risks to a-soft-landing.
Domestic banks-in Eastern Europe have built

up large negative net foreign positions vis-a-vis

parent banks and international lenders, as credit

growth has far outpaced growth in dornestic

. deposits (Figure 1.21). Most European parent

banks have plans to sustain cross-border financing ..

~ of théir subsidiaries in ‘the Baltics and southeast-

-~ ern Europe, while gradually slc‘)v‘ving;credit to cool
“'the economies. Swedish, Austrian, and Italian -
banks take a long-term view of the growth oppor-
tunities in the Baltics and southeastern Europe,
and seek to protect their franchise values.

The main parént banks are vulnerable to -con-
tinued financial turbulence because they obtain -
a'substantial part of their fundlng on interna-
tional wholesale markets, as do many mid s1zed
v European banks (Figure 1.22). A soft landmg in
the Baltics and southeastern Europe could be
Ajeopa:rd‘ized if external financing conditions force
parentfb,anks to Contracr eredit to the'region.
For example, with about half of their funding
dénominatcd in foreign currencies, Sweldish
" banks=the main suppliers of external ﬁnancing
to:-the Baltics—could come under prebssure.37‘ :

‘Locally owned banks make up one-third of
the'banking.sector in‘Latyia. The‘:se“ banks are
“under substantial external fun_ding‘pressure,
which could force them'to curtail lending. As
with oﬂger banks that rely heavily on external -
bond markets, liquidity for these banks has
all but dried up, and spreads have widened
- 500 ba51s points.' In'response, local banks are
seekmg alternative sources of financing and
‘have worked to increase local deposits.

“In Bulgaria and Romariia, tighter credit risk
_controls by parent banks have not been effec-

3780 far, Swedish banks have been able (o access éuro
funding through private placements with European inves-
tors,"and the Swedish covered bond market has contin-

ued to. function eveén when the European market has shut

down.
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Figure 1.20. Decsmpcsmg Enterbank Spreads
{/n basm pomts)
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| Figur'e'1 21" External Pasition of Emerging Markets
-by Region vis-3-vis BIS Reportmg Banks
(in b////()ns of U: S dollars)
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-Figure 1.22. Se!eycted'Eumpean Banks:

Dependence on Wholesale Fmancmg as of
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- Internal risk controls- could force a sharp reduc-

_ bank.stocks exposed to the region;in CDS,- _
and in the Romanian leu. (Figure'1.25).3 The’

.vthC m slowmg aggregate credit growth asnew

entrants, ‘notably Greek and- Portuguese banks,

" have sought to expand market share. Since
.'Bulgarra and Romania only recentlyJomed the

Euiropean Unijon, they are still seen by k_r‘nany'

' banks as offering attractive growth'opportuni-

- ties, However, there is-a danger that local banks
P may underestlmate the deterioration in the

_ quality.of loan portfohos that _often accompanies

rapid credit growth.'

‘ A credit uunch zou/d creale pressums for asset qua/ E o
, /ty deterioration in many of rhe central and southeasr ‘

Eumpear countries. .
‘Banks active in the region also face risks on
the asset side of the balance sheet. House prlces

; have soared 1 in tandem w1th domestic credit. . SRR

growth and the credit portfohos of banks in .
emerging Europe have: increasingly become

» _exposed to the real estate sector (Figures 1.23

and 1.24). In Estonia and Latvia, house prices
have now started to fall, which has led bariks to

~curtail lending to many construction projects,

while more developers have resorted ‘to pre- -

.. selling apartments.in order to receive financing’

for them. Banks have not experienced a signifi-
cant increase in loan losses 5o far, but they have

" cenfralized and strengthened risk management

in a manner similar .to. mature market banks. .-~ - .

tion in credit to protect bank capltal rf asset
quahty deteriorates sharply. )
: ‘Perceptions of higher risks are reflected in

v

stocks of Swedish Jbanks exposed to the 'Baltics‘ ’

~have underperformed other Nordlc bank shares -

partly owing to significant short- sellmg CDS.
spreads on sovereign debt have surged since:
August 2007, as investor. demand for credit pro—

- tection has pushed up pr1ces

-38The Romanian leu is the only ﬂoaung curréncy with
a hquxd forward market.among the group of eastern '
European couritries with large external imbalances. It

‘hias depreciated substantially since July 2007, as some
‘investors. have expressed negatlve views:on the region as "

a whole.




Reduced access to international funding is having an.
impact across reg/ons with some risks to domestic

_credit markets.

External funding difficulties have arisen in ’
a number of emerging markets and have been'

particularly acute among some emerging market
. economies. In Kazakhstan;banks that relied

heavxly on bond and syndicated loan markets,
and where investors are now more concerned

i about credit risks and weak disclosure prac-
" tices, hdve run into funding difficulties, as

evidenced by the recent sharp w1den1ng in bank
CDS spreads Some private Russian banks haye .
encountered similar problems. In Hungary,
tightening credit conditions have pushed up

. 'swap and interbank rates, prompting some.lever-

aged investors funding at the swap rate to sell

‘off holdings of governiment bonds. While pres-
sures on Turvkish‘banks are not as strong, there’
has been a shift in funding sources away frorn

external bond r'na.rkets_and back toward syndi-

cated loan markets. At the same time, spreads in
- the cross-currency swap-market—used to:trans-

form currency exposuré and maturities—have.

"_moved against domestic Turkish banks.

- Despite generally strong external positions,

sormeé concerns about dollar funding have ‘arisen
in Asia, part,icularly in Korea, Taiwan Province of

China, and, to an extent, in India. Korea’s large
stock of external dollardenominated banking

debt—about $95 billion as of September 2007—

pfesentS' some potential rollover risk, although

Imuch of it reflects currency hedgmg by export-

ers (notably shlpbullders) enjoying record order

flows. In India, some corporations have bor-
- rowed dollars and swapped the resulting debt

into yen, increasing the difference between
borrowing and lending rates, but leavmg a large
open exposure.? Nevertheless, the risk to the.

391n’dian,corporalions had nel cﬁross-border obliga-
tions of $31 billion as of September 2007, while Indian

“banks had very limited net'exposure as of:January 2008,

according to'the Bank for International Seitlements. The,
October 2007 GFSR cited estimates that up to‘one-half
of Indian firms’ short dollar positions had been swapped:
into yen (IMF,:2007a), Market sources suggest that the
ratio of yen borrowing has likely diminished since then.

‘WILL EMERGING MARKETS REMAIN RESILIENT?

' Flgure1 23. Central and Eastern Europe:

Growth in anate Credn and Hnuse Prsces 2002 06
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-Fagure1 25. Baltic’ States 5-Year Credti Default Swap

Spreads and Romanian Leu
(in basis points, left scale, t/fzf_OSQ indicated)
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Sources; Bloomberg L.P; and Datastream.

ASSESSING RISKS TO GLOBAL FIN/.-\N‘CIAL STABILITY

" Indian firiancial sector arising from' these trans-

actions currently appears manageable. -

. External funding pressures in Latin Amer-
ica remain rnodest"by the standards of past
eplsodes of financial turmioil, due in part to
a dec11ne in reglonal dependence on forergn t

'jcapltal flows: In many countries in the region,

much of the financing for domestic credit

.growth in recent years has come from an
. expanding domestic deposit base.,In'Brazil, the
; development of this credit channel is evident in
kdomest:ic_currency interbank spreads that have

rémained stable despite the global turmoil.
Nevertheless, dollar spreads‘in'Braiil have wid-

.ened somewhat, particularly at longer maturi-
ties. Elsewhere in the region, external funding -

costs, as indicated by corporate: global bond '

spreads, have also risen.

7

The widening in corpamz‘e spmds‘ could p()/m‘ to future

'fund/ng issues.

Emerging market corporate spreads have .

widened substantially since the beginning of
the turm01l signifying-that the concerns about

funding and.credit risks in-mature markets ,
ha\}_e spilled over to.‘e_r"nerg‘ing market credit.
Corporate credit nas been more highly corre- -
lated with similarly rated mature market credit
than it has with other -types of emerging market ‘

‘assets, partlcularly sovereign bonds. In contrast

to corporate;spreads,, the widening in sovereign

' bond spreads has so far been quite moderate by -

the standards of previous financial crises, due

- . in part to debt repurchases that have reduced
-, ‘outstanding SUpply Co

-With the expan51on of emerglng market

'corporate debt as an asset class and the devel-

opment of €DS and index-based contracts
that facilitate. the trading of that debt, inves-
tors }tave‘ drawn fewer distinctioné between
mature and emerging corporate bonds. That
perspective, while positive for the asset class,
has opened a new potential channel of con-

»Ataglon Should mature market credlt spreads -

widen further emerging market corporate

~ funding costs would probably increase, pushlng
’CI‘CdIt demand mto domestxc bankmg systems,




and i mcreasmg domestic fundmg pressures
~(Figure 1.26).

The degree of expoéure to mortgage-related credit is not .

yer Tutly known.

Thus far, exposure to subprlme mstruments
appears to be quite limited in most emerg-
. ing markets. Some emerging Asian financial
inistitutions have revealed subprime exposures
but writedowns have been less than $1 billion:
There has also been rapid growth in Asian-
originated structured credit products—maost of
~-which are not related to real estate—but the
growfh has been from a low base, and the total
outstanding is likely still below $100 billion.4?
Purchases of subprime andstructured credit -
products in Latin American markets appear
to have been quite limited, as yield-seeking
domestic investors have regarded high domestic
nominal interest rates as an attractive alterna-
tive to offshore instruments, while tight bank-
ing regulafions have helped limit exposure to
riskier assets. In the emerging Europe region,
banks have typically focused on expanding
domestic lending, often at high expected real

" rates of return, rather than acquiring foreign

assets. Nevertheless, experience in mature
‘markets suggests that subprime exposure often
- turns out to be larger than initially indicated.

~ Exchange rate.volatility could prompt outflows.
- Cross-border carry trades into emerging mar-
ket currencies that have flourished during the
© past half-decade may still be ‘vﬁlner_able to bouts
of volatility (Figure 1.27).4142 Popular carry trade

“4OIn fact there have alreéady been some writedowns. For
' example, one Koréin bank has written down $440 million
in mortgage-backed CDO exposure and $20: million in
nonmortgage-backed CDO £xposure. :
‘“Currency volatilities have risen across the board in
both actual and lmphed terms, for mature and emerging’
market currencies.

" “2A’cross-border carry trade is normally defined as the .

comblnauon of a'short position. in a loweryielding cur-.
rency with a long position in a higher; yielding currency,
_with the aim of collecting the interest rate differential
between-the two. Such trades can be highly leveraged and
entail exposure.to currency risk.

| WILL.EMERGING MARKETS REMAIN RESILIENT?

F!gure1 26 Emergmg Markels anate Sector

Exiernal Bond issuance
(In billions of .5, .dollars)

~ h Afmea ' o —80
# Latin America ’ ' E

- Asia =7

L - Middle East —60

Europe
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Source: Dealogic.
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Flgure 1.27. Carry- Trade Index and Currency Volatiiity
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Sources: Bloomberg L. P and"{MF staff estimates.
Note: Implied currency volatility obtalned from 1-month U:S. doliar—Japanese
yen options. y
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. des'tinationshéve included Brazil, Colombia, :

Iceland, Indonesia, New Zealand, Turkéy, and

“South Aftica, With funding'most oftén from the

Japanese yen or Swiss franc, as well as, now; the-
UsS. dollar. Since July 2007, risk repricing and

“yen appreciation have prompted the unwinding
_of'a substantial proportion of yen carry trades,

but cross-border:interest rate differentials have
persisted, and lower U.S. interest rates have
increased the uSo of the dollar as a carry trade
funding currency. The continued strength of a
number of emerging market currencxes—mclud—
mg ‘the Brazﬂlan real and the Indlan rupee—sug-
gests that some carry trades have persisted. This
could present a channel of vulnerablhty in the

“event of f_uture volatility spikes.

A qonoral//cd s/owd()wn wu/d stifl prompt Lz broad
retreat from emerging market assets. -

- A global slowdown;, in turn; could lead toa
decline in most.types of capltal inflows to emerg

-ing markets. While there have been some signs,.

of slowmg, inflows to emerging equity markets - -
have generally remained positive. Somé supply-
side factors continue to favor emergihg markets,
with institutional investors in Europe and North - -
America still seeking portfolio diversification,
retail investors in Japan continuiﬁg to look

for higher returns abroad, and institutional or
sovereign investors in the Middle East recycling

‘ oil-based surpluses. High commodities prices are

also'supportive. Nevertheless, the experience of
previous bouts of global risk reduction in the
midst of slowing growth suggests that the possibil~
ity of a reversal in equity flows re_rﬁains consider-
able, particularly if other factors are unfavorable.

~For certain emerging markets there-may be a risk of . ;

overheating as investors shift away. from mature mar/\et
assets. e ‘

For countries w1th strong balance of pay- -
ments. positions and tight links'to the dollar,’ the
possibility of overheating remains.3 A number K

See the April 2008 WEO. for other sources of over-
heating, including high energy and food prices in'some
emerging. market economies (IMF, 2008)-
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Box 3 The Rlse in Balance Shee,‘ everag ,of Global Banks

. from Europe and the Umted States“ Whlch
d bled in aggregate Ssets 'n the la tﬁve

NQte:,‘M‘,icl;)'aél"MQbfe prepared

Balance Sheet Prohies for 10 Large Pubhc!y Listed Banks .
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" Box 1.3 (concluded)

The. composmon oftbank: balan e sheets for -

largé: banks moved vway from loans funded

of~_Midd]e East oil exporters have currencies.
that are closely linked to the dollar,.and many

~of these have already experienced strong infla-

tionary pressures. In some Asian economies,
steps taken-to limit the pace of appreciation
against the dollar may lead to monetary policy
settings that are looser than would otherwise

be optimal. Despite the financial turmoil, some - .

“Asia play” flows into currenciessuch as the’
Chinese renminbi-and Indian rupee have con-
tmued 44 In contrast to the predomlnant view

_In prlor crlses a few investors have even taken
the posmon that emerging market assets could”
. provide a form of safe haven from mature

market upheavals. Under such circumstances,

" “further downward: pressure on the dollar, -

partlcularly if it emanates from subprime or -
similar shocks, could boost liquidity and lead
t0 an 1nten51ﬁcat10n of mﬂatlonary pressuresin’
some emergmg markets

 Credit Squéaeze d}r Credit Crtmch'?f ‘

- . What began as a fairly contained deteriora-

A . v - CL &
“tion in portions of the.U.S. subprime market

#“The “Asia play can be loosély defined as the pur-
chase of Astan—currency—denommated assets on the view

that the local currency will likely appreciate against the

dollar, especially if authorities are expected to rediice the
scope of interventions:

'debt ncludmg

the: sale of mar

,growmg consumer depostts) whlch mcreased“,
,'r;(and became more dlfﬁcult to, obtam thh th
1‘;"t1ghtenmg of market lquIdlty startmg in the G

third quarter of2007 Moreover, the abtltty o
s'ellfmarketable‘ seéurlt es at close to book val- =7

more dlfﬁcult as fears

- has metastasized into severe dislocations in
Lo ———Te

broader credit and funding markets that now:

Bo‘Se risks to the macroeconomic outlook in
the United States and globally. This is best’
illustrated by Figure 1.28; which documents

‘how the deterioration that first emergéd.in
'nonprime mortgage markets spredd 16 lever:

aged finance and’ mortgacre-related structured
credit markets, global money markets; and then
moved up the credit” spectrum from low- to i
hlgh-grade corporate credit markets, and to.

} prtme res1dent1al and commercxal mortgage
markcts finally threatenmg to broaden to:

emerging market assets. Spreads. have wid-
ened ‘across the.full range :of credlts—not only -

“subprime but high-grade—and around the

globe to Europe as well as the United States

and to emerging as well as mature markets

(Flgure 1. 29)

Oft- ba/anre sheet structures and /PVPIE.IG(-"(’/ lem’e are -
being forced to unwind leverage, dddmg Supply to the

' market from distresseq debt sales and a downwa:d
-spiral of mﬂd/t DIICES.

+ Rising funding costs and low valuattons are
forcing off-balance-sheet credlt vehicles, some

" hedge funds, and some 1nvestment funds to’

sell assets to raise liquidity and.red_uce lever:
age. SIVs ar€ under rising pressure to sell assets
as they struggle to roll over much of their

- medium-term financing. Falling prices on lever-




aged loans have triggeréd unwinds of some of
the $300 billion of markeevalue CLOs, requir-

ing their managers to sell-the underlying loans

onto the market, depressing prices further.*®
These salesadded to the pressure from the - ‘
estimated $230 billion overhang of debt sitting
on bank balance sheets from buyout deals com-
pleted in 2007.*6 Financial guarantor concerns

- have Spilled over to municipal markets and "

guaranteed bonds, as funding pressure is now
being felt across' markets wherever AAA-rated
paper was issued to finance assets with lower
ratings. Markets for other'types'of short-term
securities have also come under pressure, sug-
gesting some contagion effects.*” Spreads on’
the municipal bonds backed by the financial’
guarantors have widened, and corporates are
also ‘ﬁnding it more expensive to issue.

Both eng/m,s of credit creation are sputter/ng
Agamst this backdrop, the environment

" for new issuance in some securities markets is

more challenging. This year, private sector.net

debt jssuance is expected to contract marked]ly.

Investment:grade corporate issuance is thought. -

. Mo’r’tgage}rei.ated ABS

-likely to hold up relatively well; and highly rated

firms should still be able to. borrow on reéason-.

- 5CLOs are securitized packages of leveraged loans.

“’A market-value CLO is one in which the manager has

latitude to trade assets within the portfolio. Payments to
investors come- from both cash flows from the underly-
ing assets and sales of some assets. Payments to tranches
are not contingent on the-adequacy of the underlying
assets’ cash flows (as in'a “cash-flow CLO"), but rather
on whether the. market value of the CLO exceeds certain
thresholds. If those thresholds are breached, an auto-
matic unwind. of the structure is erggered to protect the
position of the senior creditors.

5The $175 billion or so of leveraged loans mclude the -
$17 billion issued by Bell Canada Enterprises, $15 bil-
lion by Clear Channel Communications, $10.5 billion: by
Alltel, $6 billion by Harrah’s Entertainment, and $8.8 bil-

" lion by the Texas Utility Corporation. The remainder is
_high-yield bonds. -

-47For example, demand for auction rate securities
issued by student loan lenders and some-U.S. munici-::
palities have fallen dramatically..Similar dislocations
are observed in the tender option bond (TOB) seclor
primarily reflecting concerns that a downgrade of a finan-
cial- guarantor will'lead 10 a downgrade of the municipal
bonds’ that serve as collateral for TOB products

CREDIT SQUEEZE OR CREDIT CRUNCH?

Figure 1.28. Heat Map: Deve!opmems in Systemlc Asset
Classes

* Emérging Mmarket
Corporaté _c‘re'd
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. Commercial MB
Money market:

Financial institutions
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Source: IMF staff esnmates

Note: The heat. map measures both the level. and 1=month volatmry ofthe ‘spreads, prices, and
total returns of each asset clags in terms of deviation relative to the average. during 200406 {i.e.,

. wider spreads, fower prices and fotal returns, and higher volatility). That deviation is expressed in

terms of standard deviations. Green signifies-a standard deviation under 1, yellow SIQnmes 1104

_standard deviations, and biack signifies greater than 4 standard deviations. ABS"= asset-backed - o b

security; MBS = mortgage-backed sécurity; RMBS = residential mortgage-backed security.

. Figure 1.29. Spreads Across Credit; H;stoncal nghs i
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Fxgure1 30 U.s. Prwate Sector Net Debt Issuance

by Sector
{in-hillions of U.S. doifars)

Agericy MBS
Nonagency MBS i
Commercial MBS i
Nonmortgage ABS'
. GDOs {excluding CLOs)'
' CLOs"
‘Investment-grade cor‘poratesb
High-yield corporates
Asset backed commercial paper‘
Agency debentures
Subtotal, net debt lssuancez B

S %@ O %@ & %@ S

Sources Bloomberg L.P; industry reports; and IMF s?aff gstimates.
~ Note: ABS =asset-backed security; CDO = collateralized debt obligation; - -
CLO = collateratized foan obligation; MBS = mortgage-backed security. -
'Only gross debt issuance data are available.
*Subtotal is based on data for which net f/ig’ures are available.
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. able terms, but.mortgage issuance-and high-

yield cotrporate loan’issuance are likely to'fall -
sharply-(Figure 1.30): Many of the str'ucujlres ‘
created over recent years are struggling,'as the
traditional buyer base of th>e‘ high-rated securi-

_ ties has shifted to more liquid and less risky
assets. Confidence in the architecture, 'ratings

and process of structured finance will requlre
reform and tlme to be restored.

. Bank Halance sheet éd/ushﬁent could ¢rimp or bind

credit.

“ The possxble Immedlate credit impact of
the aggregate loss estimates on banks is that
credit growth could be substantially squeezed.
Estimating the impact on crédit to the private
sector 1is difﬁcult. One gauge is'to assume. that-
banks will cut back lending to offset part, but
not all, of the worsening: of their key ratios that
would result from the loss¢s they will incur and

. involuntary balance sheet expansion. Usinig this

approach, and spreadmg the credit withdrawal

over three quarters; the pace of credlt growth

in a squeeze would be reduced to a little over

4 percent of th_éoutstanding priilate sector.debt
" stock in the United Statés. It is worth noting that
~ credit had grown on average by néarly 9-percent

in the United States in the post-war period. A’

- credit’squeeze might thcrefdre feel roughly like -

the normal constriction of credit seen at the

bottom of the business cycle'i in mature markets

~A supply shock to credit would result in-

a more painful credit crunch, In a negatlve

scenario, funding markets remain restricted,

~ forcing banks to de-lever and hold more capital

in support of their balance sheets banks! proﬁts‘

“fall and fee-earning. sources shrink, and raising
'_f,reshhcapltal- is more difficult. Banks may not

op'lyllimit cxposgre to lower-quality loans, but.-
curtail credit.across the board—central bank

i C o s e iy
surveys show a remarkably consistent picture of -

tightening of credit standards, including across

categories of lending, (Figure 1.31). In this case

credlt growth could be reduced tor] percent |
of the outstandmg prlvate sector debtin the
United States. The resultmg slowmg of credit

growth would, be similar.to that expérienced



dufing the 1990-91 ‘rccession, and worse than
those in previous recessions (Figure ‘1.32).‘?8

S//m//aﬂmm suggest that a supply shock to credit is
slikely to have a significant impact on economic groveth.
We develop a simple vector autoregres-
sion model to get some feel for how credit
growth and other economic variables affect
one another. The model includes real GDP
growth, inflation, privaté sector borrowing, and
the prime loan rate on quarterly data for the
United States between the first quiarter of 1952
and the third quarter of 2007.4% Private sector .
R borrciwing is measured as a percentage. of the
outstanding stock of private sector debt.5
The model detects a statistically significant

‘impact of a negative shock to credit growth on

_GDP growth > A credit squeeze and a credit
Cr‘uncil spread evenly over three quartefs will
reduce GDP growth about 0.8 and 1.4 perceht-.
age-points year-on-year, respectively, assuming no
other shocks to the system (Figurell.33). This
suggests that the adjustment process is likely to

#8The shock will be mitigated to the extent banks can
raise fresh capital, either from existing shareholders or

" from new ones (see Box 1.2). Other important factors
include the rate at which losses are recognized, the
amount of profits insulated from' the credit crunch, and

~ the extent to which’ some banks (and rating agencies)
tolerate a temporary.dip in k:apilal ratios.

*9The-model includes:two lags, which is what the
Schwarz infofmation criterion prescribes for this particu-
lar sample. Parameters are stable accordlng to Quandt-
Andrews tests. ,

50The data on borrowing and debt are from the .

" Federal Reserve’s Flow of Funds Accounts. Borrowing
is defined as the increase in credit market liabilities for
‘households and _nbnfarm, honﬁnancial‘co'rpo’re'itions. It

- includes mortgages, consumer-credit, bank loans, and

issuance of commercial paper and corporate bonds. Over -

the sample period, private séctor borrowing has avéeraged
8.8 percent of outstanding private sector-debt;-quarterly
annualized, with a stanhdard devidtion of 2.9 percent.
51The impulse response function is based on Cholesky

decomposiiion, with the variables ordered as above. One
cavedl is that this simple model cannot distinguish between
demand and supply shocks to credit. Figure 1.33 intro-
duces.three sequential shocks to borrowing, which bring
borrowing growth down to 4and 1 percentin a credit -

“squeeze and a credil crunch, respectively. The simulation
lakes into account the model’s endogenous path for bor-

. v__rowmg, as well as lhe dynamlc effecls of prewous shocks

CREDIT SQUEEZE OR CREDIT CRUNCH?

Figure 1.31.°G-3 8ank Lending Conditions
(Net percentage of domestic rasponclenis reporting tightening
standards for 10ans)
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Figure 1.32: U.8. Private Secmanrruwin"g' S
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Fagure1 33 impulse Response of U.S. GDPto
Credit Shocks ’

© {In percent, year-on-year)

K Credit squeeze -

/" Credit crunch R —-10

bttt w20 63 445 K6 H7 7 H8 L H9 K101
: Quarters after initial shock in petiod ¢

Source: IMF staff estimates.
Note: Credit wrthdrawal ‘spread over three quarters.

‘ be long lastlng, and would conunue to dampen
* growth well into 2009.. :

A great deal of uncertainty surrounds stich

~an exercise. The modél does not.account for

the unusually aggressive monetary policy easing

" being undertaken by the Federal Reserve, which
“isilikely to mmgate some of the predicted’ 1mpact

on growth. At the same time, however, the effect

on GDP could ‘get substantially larger if market -

dislocations were’ to affect the issuance of non-
financial corporate debt more significantly. Fur-

- thermore, the fact that this credit shock is taking

place in the heart of the banking system, where

" securitization and-structured credit products have

been used to shift credit risks to other holders,
not simply in smaller banks where such risks were
retained; means that the impact could.be more

. _profound than suggested by historical patterns in
" the data. Finally, although not modeled here, the

s]owmg of credit growth in Europe wo,uld be sub—
stantial, and the greater role of banks in Credir

" intermediation in many European economies -

than in the United States means that the impact

‘on European économies could be significant..

Emme_ﬁiatie‘ Pc_%icy:(‘:ha!l'e'nges

Against a backdrop of continuing weakness in

' - global credit markets, threats to systemic stability

have intensified. Despite someé reductions in pol-
icy rates in the United States, United Kingdom,
Canada, and a few.other economies; as well as a
sizable U.S. fiscal package, global growth is likely
to slow significantly in 2008. The risks of a credit.
crunch are helghtened by spreading dislocations
in securmes markets, significant bank balance ‘

- sheet adjustment, ‘and growing concerns about

counterparty credit risks. This moré negatlve

*scenario, however, is not a forgone conclusion. -
. Banks are seeking capital injections and private

participants, including banks, financial guar-

_antors,;and credit rating agencies.are taking
. steps | to rebulld market confidence and stem
- systemic risks. 52 2 Nevertheless, a range of ﬁnanv '

52l response to the crisis of confidence, mharket

*“participants have already begun to strengthen their due




" cial policies—in addition to macroecoenomic
policies—will be needed to mitigate downside
ri_sks.-Thé-Se policies aim to foster counterparty
confidence, and set the sta‘ge for mo‘re medium-
term-reforms discussed in Chapters 2 and 3.

Restofl‘ng counterparty confidence is an immediate
priority. to reduce systemic threats and spilfovers.

Lack of reliable information about exposures
and risks has led to mlsunderstandmgs and
misperceptions that have ampllﬁed systemic
risks. More rapid and informative disclosure by
ﬁnancnal institutions is needed, mcludmg how

" complex structured credit securities are valued
and the extent of losses. However, some finan- ‘

cial institutions may lack-incentives to'do this,

and ‘addressing such shortcomings will take time

and require international agreements. More

. 1mmed1ate1y, national authorities should seek

to remove mispérceptions about the. vulner-

abilities of national financial mstltutrons and

‘ markets. One approach would be o issue special

financial stability reports drawing information
from 'supervisory-authorities that assesses risks,

. ‘provides information and analysis relevant to
financial stability, and highlights plans to restore
financial soundness as peeded. Such reports

v would complement other policy measures almed
.at containing systemlc risks. '

§ Systemically important financial institutions need to.

i continue to raise mp/tdl and fundmg fo support. baiance
vsheets L _
To strengthen conﬁdence and avoxd capx-

tal reductions that could constrain lending,’
banks with weak capital positions should be
-strongly encouraged to raise capital. In some"
“instances, supervisors may need to direct banks

- -diligence. With léss support from rating agencies, finan-

_ cial guarantors, "and traditional prepayment and caah Aow
models, though credit analysis is now more operauonally
intensive. For instance, in the mortgage sector, each loan
in a pool must be analy7ed to determine equity build- -up,

prepayment history, triggers, and other credit attributes

Lo forecast borrower behavior. Typically, each pool has
7,000 loans, with 70 different credit attributes across each
pool’ that must be analy7ed againstseveral dltferent home
pnce scenarios.

IMMEDIATE POLICY CHALLENGES

to strengthen. capital ratios.and fortify fund- = -
ing. positions, even in the more costly current:

_environment. To improve confidence in reported
information in Europe, consideration could be

given to making nonconfidential information:
from.supervisory prudential reports public; as i§
the practice in a few other countries. Financial s

guarantors along with others will need- to con-.

tinue to explore avenues for shoring up capital to
back up commitments, to structured. eredit prod-.

ucts and protect or restore.ratings, while reinfore-
“ing risk management and governance. Regulators‘ .

will need to. develop a capital adequacy frame:
work for financial guarantors that is less depen- '
dent on rating 'agency ratings and models.

A strengthemng of supervxsory oversight
should reduce the incidence of unsuspected risk
exposure and contribute to the rebulldmg of
countcrparty conﬁdcnce

Repeatedly durmg the crisis, banks have
revealed unexpectedly large risk exposures: This

risk came through many c_hannels—purchases of .

securities based on loans that had initially been

sold on by banks; impIicit guarantees provided. -
to off—balance-sheet vehicles, and large lines of -

- credit extended to hedge funds and other high-‘ -
‘risk"clients,‘amo‘n‘g others. At the same time, the

degree of leverage undertaken by hedge funds

" and other market part1c1pants has often turned

out to be much hxgher than expected The rev-

elation of such high and previously u_ns_uspected :
levels of systemic risk underlines the important

role that supervisory, oversight should play in
ensuring that institutions’ risks are well man-
aged. Conﬁdence in ﬁnancxal institutions.can
be enhanced through supervxsory overs1ght that
exammes more broadly the risks banks are tak-
ing, with closer coordination among supervisors

when they are international. There is an urgent |

need t6 review the regulatory framework and-
effectiveness of supervision. In particular:

~*Banks must'be able to show sufficientcapital to

) absorb shocks from the reducuon in mark-to- .

- market.valuations or losses on asset sales. They _

need to demonstrate that they have sufficient .
capxtal and 11qu1d1ty resources to reassure

,’counterpartxes that good access to fundlng and
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money market liquidity, including during peri-

- 'ods of severe turbulence, can be maintained.
Pillar 2 of Basel-II—supervisoryi review—can
be used to ensure that banks hold additional

" capital beyond the minimum requirement
identified by risk weights or by internal models
under Pillar-1, when'the supervisors identify
deficiencies (see Chapter 2).

* Bank supervisors need to take more account

of balance sheet leverage as they assess capital

' -adequacy. The risks (particularly market and

" liquidity risks) that have accompanied balance -

sheet growth need to be properly considered
~ for capital'adequacy purposes. While banks
‘continue to meet the minimum regulatory

capital requirements, the low absolute capital -

levels for many large banks at present and
the prospect of further losses are adding'to
-concerns about whether capital-is sufﬁcrent
- Banks that must be particularly V1g1lant are-
those that hold high levels of assets subject to

mark-to-market valuations, that are highly reli--

ant on wholesale'funding markets, and 'that
‘employ high' leverage.

‘s Banks nieed to improve their management of
" liquidity risk. This may include improvements

in measurement, evaluation of the backup-

contingency lines; severe stress tests, and con-

tingency plans for long periods when whole-
sale markets are unavailable. Supervisors need

) to be'more proactive in countering signs that
banks have inadequately protected against
liquidity risks (see Chapter 3).

® Stricter rules are needed on the.use of

off-balance-sheet entities by banks, and .
disclosure should be improved so that inves-

tors can ‘assess the sponsor’s risk to the entity. '

- Supervisors may need.to strengthen guide-
-lines regarding the circumstances under
which risk transfers to off-balance-sheet enti-
ties warrant capital'relief (see Chapter 2).

“Public measures can hely a//ewate some stms‘s m me

u.s. mon‘gage markets, but longer- ~term pol/cy/epe/cus—

15/0/75 need-to be considered carefully. .

Public measures to alleviate mortgage-related.
stress should help cushron some. of the fallout .

ASSESSING RISKS 70 GLOBAL FINANCIAL STABILITY

from the crisis. In addition to a sharp easing in.

* monetary policy and broader tax relief, measures
-adopted in' the United States include a morato-

rium on’interest rate resets for subprime borrow-

‘ers; an increase in the limit on the size of loans -

that conform to packaging requirements at the

"GSEs; a removal of the cap on the GSEs’ retained

portfolies; and an expans1on in the Federal Hous-
ing Admiinistration lending program These steps,
though helpful, are néta panacea The planned

k morator1um for’ example seeks to llmlt foreclo- -
“sures, but may also redistribute the cost from

borrowers to lenders servicers, and mvestors
Other measures will need 1o be weighed care-

 fully to ensure that a balance is struck between

(legitimate)_issues of consumer 'protection and
protection of legal contracts that underpin
modern finance,; as some of these measures may

underm1ne ex1st1ng contracts

if 8y /slom/a risks s;gmfz(\a/ t/y increase, ffwwd/a/ mea-
sutes may-be warranted. ‘

Pubhc policy should seek to, safeguard ﬁnanc1al
stabrhty and market _functronmg. However, care
‘should be :taken to avoid:creating adverse incen-

tives or moral hazard that undermlnes d1sc1plme
' Imposed on private players by such events. At the
" same-time, the publ1c resources should be kept v
.as small as possible. Supervisors need- to ensure

RLomptr: reco

gnition of mark: to—market losses’ but

xS T

should recognize that prices in'illiquid markets

-can overshoot their new equilibrium (see Chap-

ter 2). In a case of depleted capital, the preferred .

approach would_be to take remedial measures

and resolve the insdtution if itis no longer"viable.

. Shareholders should bear the brunt‘of‘the adjust::

ment, and the:resources raised"by the liquidation.

" of the’ institution should be shared with credr~

tors. When the failure of the institution posesa
systemic threat, the case for public assistance may
need to be considered, but only after sharehold-

- ers have borne the full brunt with- clear mecha-;

nisms in place to ensure that operatlons continue
ona commerc1al bas1s and with:an unambrguous

. plan for exit by the public sector.

Resolutlon should avoid addlng to. pressures

-~ of distressed debt sales. Under extreme sce-




“narios, sales of.structnred finance assets from
off—ba]anee-sheet entities and banks under reso-
lution could place further pressure on credit

" and may force other banks to become under-

- capitalized; leading to potentially dlsr_uptlve and -

costly strains on insured depository institutions.
Accordingly, disposition of assets should be man-
aged‘in an o‘rde’rly fashion.

Hesolwng //7smut/ons shou/d go hand “in-hand W/th
/efouns to s{rengthen the f/nanma/ system:

An important lesson from the crisis has
been the.role that u'nderlying‘ vulnerabili-
ties and weakness in the financial system
) arehitecture has played in amplifying prob-
Jlems and raising costs to both private and
public parties. Although a rush to regulate
should be avoided, supervisors need to be
able to respond proactively to address mis-
aligned incentive structures—such as in. the
:g)ux‘i_iginate-to;distribute" model—that together

avith-an._ovérall resolution strategy should

reduce future risks, For example, some Ger-
man Landesbanken were particularly exposed -
-to subprime instruments, and IMF missions
have called for a restructuring of these
“state- sponsored banks—a process that may -
~gain new-impetus. In the United Kingdom, a
review of financial stability arrangements is
under way—following the events at Northern
Rock. This antieipates the establishment of a
- _stronger system for the detection of banking
" sector pvroblerms, and associated with this a
~-special resolution regimé. An addition reform
~ of the payment system.oversight arrangements
is being considered. In the Umted States, the :
“-experience.of the ﬁnanmal guarantors argues
for reforms to U.S. insurance regulation, .
Responsibility currently resides with the states,
which has impeded coordination of regulatory
efforts across.states and with federal bank and
securities regulators where spillovers‘are now.
evident. A new strateg_y for regulation of the.
financial guarantor-sector needs to be imple-
‘mented, tncluding a coherent approach to
vcapityal adequacy-and new limits on financial
guarantors’ activities.

IMMEDIATE POLICY CHALLENGES

' H'ésto)'mq counterparty. confidence in funding ‘markets

shou/d supporf an exit by cenlra/ bdnks as- condmons

s[abzl/ze :
Central bank operatlons in the term fundmg

markets pose challenges for honetary opera-

. tions’in the presence of counterparty credit -

concerns. Term premiums reflect, in part,
market perceptions and prlcmg of Cerlt risk.
Therefore, determmmg the slze,.tenor, and
vigor of such operations needs to balance the
desire to stabilize market conditions without "

“unduly distorting the market pricing -of credit

risk. Irnp'ortantly, central banks will find exit:
ing the role of term funding support difficult

without the implemeéntation of the above policy ’

measures, because central bank operatlons can’
address liquidity but not credlt problems. Once

_ counterparty c¢onfidence is restored and bankKs
" have strengthened their liquidity and funding
‘positions, central banks should seek to gradu-

ally exit from significant support to term fund-
ing markets. ' ; ‘ :

Emerging markets need to st/engthen th/r IPSI//EH(‘B ro
global turmoil:

Policy 1mprovements have contrlbuted to’ the
resilience of many e_mergmg markets in the

- face of the global turmoil. In many countries,

‘macroeconomic stabilization programs have .
helped to eliminate distortions and reduce

'external 1mba1ances making domestlc markets

less Vulnera_ble to external}_shocks_..Countrles )
viilnerable to external financing shocks and

~higheér inflation need to adjust to the new
tighter external financing conditions and adopt

policies to reduce domestic repercussions-of .

sustained ﬁnancial tur_rnoil.' These policies

may include a tightening of limits on external

’b‘o‘r_rowing' by banks and other financial institu-
" ‘tions. In addition, to.prepare for the possibility’
“of a deeper. global liquidity shock, pollcymakers

should map out contingency plans with poten-
tial responses to short-term fundlng problems.
The importance of transparency in bolsterlng
investor confidénce has also become more

- apparent. The limited exposure to subprime

and other impaired instruments in emerging

o
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" * markets should not lead to complacency, as
the same Benign conditions have underpinned

higher risk-taking in some countries. As well,
the lessons from the turmoil underscore the -

need to make further progress on-fine-tuning

the design and strengthening the implementa-
tion of accounting and disclosure standards for
financial institutions.

The IMF is developing new methods to

" examine various types-of risk and is seeking to

strengthen its assessments of macro-financial
linkages (see Box 1.4). These efforts will be:
intensifying given the now more urgent task '
of limiting the knock-on effects of the current
crisis to the IMF’s broader membership. L

Annex 1.1. Global Financial Stahility
Map: Construction and Methodology®

" This annex outlines our choice of indicators:

for each of the broad risks and conditions in
the stability map. To completé the map, these
indicators are supplemented by market intelli-

‘gence and judgment that cannot be adequately.

represented with available indicators.
“To begin construction of the stability map,

-we determine the percentile rank of the . -

current level of each indicator relative to its -

“history to guide the assessment of current
conditions, relative both to'the Octobetr 2007

GFSR and over a.longer horizon. Where pos-
sible, we have therefore favored indicators with
a reasonable time series history.f'However,_the

~final choice of positioning on the map is not
mechanical.and represents the best judgment- »
of IMF staff. Table 1.4 shows how era'ch;indica-
tor-has changed since the October 2007 GFSR
and the overall assessment of the movement in-
“each rlsk and condition: :

The avazlabzlzty and cost of fundmg linked to
global monetary and financial conditions (Fig-

_ure 1.34). To capture movements in general,

53The main author of this-annex is Ken Miyajima.

‘G-7 real short rates

-Financial conditions index
. Gr_owth in official reserves
. G-3 lending conditions

‘Macroecoromic Risks

- Emerging Market Risks

Credit growth

- Banking stability index .
- G-3'loan délinquencies
- Market Risks

- Common.component of asset returns
--World implied equity risk premia
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Table 1.4. Chdnges in Risks and Conditions

‘Since the Octoher 2007 Global Fmanclal Stability

Report .

Change since October

Conditions and Risks. 2007 GFSR

Monetary and Financial Conditioné

G-3 excess liquidity -

Risk Appetite .
Investor survey of risk appetite
Investor confidence index
Emerging market fund ﬂows

Risk aversion index

World Economic Outlook global
growth risks .

G-3 confidence indices

Economic surprise index

QECD leading indicator

Implied global trade growth

Fundamemals EMBIG spread
Soverelgn credlt quality

Median inflation voiat[llty
Corporate spreads

Credn Risks
Global corporate bond index spread

Credit quality composition of hlgh yleld
corporate bond.index -

Speculative-grade corporate
. default rate forecast

Hedge‘fund estimated leverage o
Speculative positions in futures markets

Composne volatility measure
Financial market liquidity index .

o S E 5 N ) L S .
SoOECEED3 9 D S 55955 395 o) el el e ey

" Source: IMF staff estimates.
- Note: Changes are defined for each risk/condition such that T

" signifies more risk-or €asier conditions and | sigriifies the converse;

&5 indicates no appreciable change. The number of arrows for the

six overall conditions.and risks correspends to moves on the global ™
financial stability map.

monetary condmons in mature markets, we
begin by examining the cost of shortterm -

‘lxqu1d1ty, measured as the average Tevel of real o
. short rates across the G-7. From there; we take
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7 e . construct risk- adjusted balance sheets—ls also
macroﬁnrmaal lmkages -

: ‘ - ’belng used to conduct scenario anal s1s and e
: _ The IMF is developmg new apphcatlons for ‘ A ]
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Figtsre1 34 G!obal Fmanc;ai Stabilsty Map Monetary and

Financial Conditions

G-7 Real Short-Termi
Interest Rate!

(GDP-weighted at/erage, in.percent)
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Un/red States
Composite
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' G-3 Excess Household and, ]
Corporate Liquidity
(In percent)
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'\ Euro area

Composite
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Composite Goldman Sachs
Global Financial Conditions
Index? (January 1991 = 100)
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States |

. - Composite
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Custodial Reserve Holdings at

the Federal Reserve . L

Bank of New York
_ (In percent, 12-month growth)
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G-3 Bank Lending Conditions®”

i
1997

. (Net percentage of domestic respandents

60 - lightening standards for loans)

50~ Euroarea | 10
40~ Japan
30{7 (right scale)
20 % Composite 5
gV ¢
10 Unitedlbtates N »
) TS T U T T 0 W 0 W I S M R | 5 14
1991 94 97  2000. 03 .06

Sourcesb Bloomberg L.P.; Goldman Sachs; OECD; lending surveys by Bank of Japan,

1 1.
2000

European-Central Bank, and Federal Reserve Board for households and corporates; and IMF

sfaff estimates.

10nly G-3 subindicators are shown.

Note: Dashed I|nes are penod averages. Vertical lines represent data as of lhe October 2007
‘GFSR. :

“2A GDP-weighted average of China, euro area, Japan; and the United States Each country
index represents a weighted average of variables,.including interest rates credit spreads,

exchange rates, and financial wealth.

*Menthly interpolated GDP-weighted ayerage. Euro area 1999:01 to 2002:Q4 based on values

implied by-credit growth.
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a broad measure of excess liquidity, defined as

the difference between broad money growth

" and estimates for monéy demand. Rea']vizing'

- that the channels through which the seiting of
“monetary-policy is transmitted to finaricial mar-
ketsare cofnple'x,_ some researchers have found

that incliding capital market measures more’
fully captures the effect of financial prices and
wealth on the economy. We therefore also-use.
a financial conditions index that incorporates .
movements in reai.exchange rdtes, real short:

_ and long-term interest rates, credit spreads,

equity returns, and market capltallzatlon “Rapid -
increases in ofﬁclal reserves held by the cenural
bank create central bank liquidity in‘the domes-
tic currency and in global markets.‘To measure

‘ this, we l'ook‘at the growth of ofﬁcial‘ interna--

tional reserves held at the Federal Reserve.
While the above measures capture the prlce
effects of monetary and financial conditions,

.to examine the quantlty effects, we incorporate
changes in lending condltlons based on senior
loan ofﬁcer surveys in mature _markets. ) Y

Rlsk Appehte

The wzllzngness of investors to take on addztzonal
. risk-by increasing exposure to riskier.asset classes,
and the consequent potentzal Jor znoreased losses -
(Figure 1.35)7 We aim' to measure the extent to
which investors are actitze]y taking on more risk:
A direct-approach to this er(ploits‘surVey data.

- The Merrill Lynch Fund Manager Survey asks

about 200 fund managers what level of risk they
are currently taking. relatlve to their benchmark.
"We then track the net percentage of investors
reporting higher- than—benchmark risk- takmg An:
alternative approach is to examine institutional -
holdmgs and flows into risky assets. The State
Street Investor (‘onﬁdence Index’ uses changes '
in equlty holdmgs by institutional investors
relative to- domestlc investors to measure rela:
tive rlsk tolerance 51 The mdex extracts relatlve

54The estimated changes in relative risk tolérance of

‘institutional investors from Froot'and O’Connell (2003)

are‘aggregatedrusing a slow, exponentially weighted mov-

. ing.average. in-order to account for slow-moving secular
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risk tolerance by netting out wealth effects and

assuming.that changes in-fundamentals symmet-

_rically affect all kinds of investors: We also take

“account of flows into emerging market equity
and bond funds as these represent another risky
asset class. Risk: appetite may also be inferred

' ,mdlrectly by examining price or return data.

"As an example of this approach, the Goldman-

- Sachs Risk Aversion Index measures investors’
willingness to mvest in-risky assets as.opposed to
risk-free securities, building on the premises of

- the capital asset pricing model.’® By comparing .

returns between government bills and equities,

the mo,‘del'allo.ws the level of risk aversion to"

move over time.. Taken together, these measures

pro‘vide‘a broad indicator of risk appetite.

- Macroeconomic Risks

' Macroeconomic shocks with the potential to trigger-

a sharp market correction, given existing conditions
in capztal markets (Figure 1. 36) Our principal
assessment of the macroeconomic risks is based
on the analysis contained in the WEO and is
‘consistent with the overall-'conc'lusion'reached
in that report on the outlook and risks for- -

. global growth (see, in particular, Figure 1.12
- of the April 2008 WEQ). We complement that
analeis by examining various economic confi-
'd_ence measures. The first of these'is a GDP--

- weighted sum of confidence indices across the
major mature markets to determine whether
businesses and consumers are optimistic or

* pessimistic about the economlc outlook. A
‘ second componenit is @ “surprise” index that
shows whether data releases are jc()nsist,envtly
surprising financial markets on‘the'.,_upside or
downside. The aim is to capture the éxtent to
which'informed participants are likely to have
to' revise. their ‘outlook for .economic growth,

Third, recognizing the_importance of turning .

_. points between expansions and sl(‘)'w'downs-o_.‘f

" -changes in.the data. The index is scaled andbir'ebased isd

 that 100 corresponds (o the year 2000." Rt
5The index represents the value of the coefficient of

“risk aversion, constmmed to values be[ween 0 and 10.:

-
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,1The estimated changes in‘relative risk tolerance.of institutional investors-from Froot and

average Ievel of the index in. the year 2000

..O’Connell (2003):are integrated to.a level, scaled, and-rebased so that 100 corresponds to'the

W 100
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s

economic activity, we incorporate changes in’
the Organization for Economic Cooperation

and Development’s »crompo_‘site leading indica-
- tor, Finally, to'gauge inflection.points in global-

trade, we in'cl,ude global tradevg,rthh estimates
implied by the Baltic Dry Index, a high--~

" frequency indicator based on the ‘freight‘ rates

of bulk raw materials that is.commonly 'usec_l as
a leading indicator for global trade.

Emerging Market Risks

Underlying fundamentals in emerging markéts
and vulnerabilities to éxternal n'sks,(Figure 137)
These risks are conceptually separate from,
tftoug‘th'cldsely linked to, macroéconomic. risks
insofar as they focus only on emerging mar-- -
kets. Using an econometric model of emergmg
market sovereign spreads we. 1dent1fy the move-
ment in Emerging Market Bond Index Global o
(EMBIG) spreads accounted for by changes in - '

¢ fundamentals; as opposed-to the movement in’
. spreads attributable to other factors. Included

in the funddmental factors are changes in~
economlc, political, and financial risks within v
the country.5® This is. complemented with a
measure of the'trend in actions by sovereign’
rating agencies, such as.Mbody’s and Standard

& Poor’s, to .gauge chan‘ges'in'the macroeco-

nomlc -environment and progress in reducing .
Vulnerabilities .arising from external ﬁnancmg

" needs. We also measure fundamental condi-

“tionsiin emerging market countries that are -
separate from those related to sovereign: debt,
: partlcularly given the reduced need for.such.-

- 55The model uses three fundamental variables to-fit

_EMBIG spreads:-economic, financial, and political risk -
-‘ratings. The economic risk rating is the sum of risk points

for annualinflation; real GDP growth, the’ government
budget balance as a percentage of GDP, the current
accountas a percentage of GDP, and GDP per capita as

S a percentage of the world average GDPper capita. The
_financial risk rating includes foreign debt as'a percentage

of GDP, debt service as a percentage of GDP, net inter-

_national reserves as months of import cover, exports of
goods and services as'a percemage of GDP, and exchange
rate depreciation over the last year. The political risk rat-

ing is calculatéd-accounting for-12'indicators represent-

- ing governmem stablllty and social condmons
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. ﬁnane-ing in many emerging market countries,
by including an indicator of growth in private
_sector credit. Other components of the subin-
dex include a measure of the volatility of infla-
-tion rates, and.a measure of corporate credit -
"spreads relative to sovereign counterparts,: ‘

Credi Risks

. Changes in and perceptions of credit quality that
have.the potential for creating losses resulting in
stress to systemically important financial institu-
tions (Figure 1,38). Spreads on a.global corpo-

‘rate bond index .provide a market-price-based

measure of investors’ assessment of corporate -

credit risk. We also examine the credit-quality
cornposition of the high-yield index to identify
whether.it is increasingly made up of higher- or
'lower-quaiity- issues, calculating the percent-
".age of the index Comp‘rrsed of CCC or lower-

< rated issues. We also incorporate forecasts of
the global speculatlve default rate produced '
by Moody’s. Another important component of
‘the subindex is:a Banking Stability Index (see
_Box 1.5), which represents the expected num-
ber of defaults among large compiex financial
institutions (LCFTIs), given that at least one -

- LCFI'défaults. This index is intended to 'high—.

lig}rt market perceptions of systemic default
risk in the financial sector. Finally, to-capture
broader credit risks, we,include delihquency_
rates on a wide range of noncorporate credit,
including residential and commercial mort-
‘gages-and credit card ]oans :

Market and Liguidity Risks- .
The poxéntiaz for instability in pricing risks that
could result in broader spillovers and/or mark-to-,

market losses (Figure 1._39). An indﬂicator attempt-

. ing to capture the extent of market sensitivity
of hedge fund returns provides an indirect
measure of i}nstimtional susceptibili_ty.to price’
changes. The subindex also includes a specu-

o lative positions index, constructed from _the_v
~‘noncommercial ‘average absolute net posi-

tions relative to open interest of a'range of

L (r/ghtscale)

¢
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‘EMBIG Emerging Market Bond Index Global. The model excludes Argentina because of breaks in .

the data series related to debt restructurmg Owing to the short data series, the model also excludes
indonesia and several smaller countries. Thé analysis thus inctudes 32 countries.

2Net actions of upgrades (+1 for each notch), downgrades (—1 for each notch), chandes in outlooks

(+/—0.25), reviews and creditwatches (+/-0.5):

344 countries.
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Figure 1.‘38§ Global Finangial SlabllilyMap: Credit Risks
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--Sources: Merrill Lynch; Moody's; Bloomberg L P.; Mortgage Bankers Assomaﬂon
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* . Note; Dashed:lines are period averages. Vertical tines represent data as of the

October 2007 GFSR.

'30-, 60-, and 90- day dellnquenmes for-residential and commermal morlgages and

“credit card Joans in the United States.

0

-and corporate debt.
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futures contracts as reported to the Commod1ty‘
Futures Tradmg Comm1ssron These typically
rise when speculators are taking relatively large
p‘ositional bets on futires markets, relative 'to

commercial traders. Also included. is an estlma-

.tion of the proportion of return variance across
- a range of asset classes that can be explalned

by a common factor. The higher the correla-,
tions across asset classes the greater the rlsk of
a d1sorderly correction in the face of a shock:

An additional indicator is an estimate of equity
risk premiaiiny mature markets'using.a three- ..

stage dividend discount model.-Low ex ante,
- equity risk premia may suggést that investors
.are underestimating the risk attached to.equity

holdings and so increasing potential market
risks. There is also a measure of implied volatil- ",

ity across a range of assets. Finally, to capture

perceptions of fundlng, secOndary\market trad-

“ing, and counterparty risks, we incorporate the.

spread between major mature market govern- ‘
ment securitiés yields and interbank rates, the

, spyread between interbank rates and expected

overnight interest rates, bid-ask spreads on .
major. mature; market cur‘renvcies,‘and daily
return_—to-volume»ratios of e’quity markets.

. Annex1 2, Methodelugy for Calculaung
' Global Lesses and Bank lixpcasums‘~*7

ThlS annex descrlbes the methodology for

i estlmatmg losses on holdmgs of. u. S. resrdent1al
“and commercnal mortgages, consumer credit; -

.

. Loss estimates vary widely dependmg on the
meth_odology employed. Our estimates are based
on potential loan losses that have occurred since”
the suborime crisis began and over the next two.

“years, consistent_ with- the period of expected
slowing of the US. economy. and mark-to-market

losses on related securities over the course of the
past year reflecting the credit deterlorauon that
has occurred and ‘tsanttctpated to occur. The:

.objective.of the analysis is to identify the scale
" of lossés that ’market partieip‘antshave'al'ready o

57The rhain author of this annex is Mustafa Saiyid.
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ANNEX 1.2. METHODOLOGY FOR CALCULATING GLOBAL LOSSES AND BANK EXPOSURES ™

récognized and could potentially recognize in
the period ahead. Losses on loans are based on
projections of cash flow shortfalls, while losses
on securities are based on changes in the market -
pricing of cash and. derivative indices.

"The loans captured in the exercise include :
subprime, alt-A, prime residential and com-
mercial real estate mortgages, consumer,

" corporate, and leveraged loans. Securities

include ABS and ABS CDOs based on subprime
and alt-A residential mortgage loans, prirhe
MBS, CMBS, auto loan and credit card ABS,

:CLOs, and high-yield and investment-grade

corporate debt.
Losses on different types of loaris were esti-
mated from regression analysis using various

relévant factors, such as changes in unemploy-

ment, lending standards, and housing and
commercial real estate pricing, as relevant. In

_each case, the outstanding stock of the type of

loan was multiplied with the change in the fore-
castéd loss- (charge -off) rate. The underlying
historical data on loan loss rates and changes
in lendmg standards were obtained from the

. Federal Reserve. Although the loan loss data

are for banks only, it was assumed that loans
held by other lenders would exhibit sunllar
performance

Losses on residential and commercral mort-
gages were also estimated by a second proce-
dure. This one involved a three-step process.
We first estimated the percentage of loans that
would become delinquent, then the percent-
age of delinquent‘ loans that would default, and
finally losses on defaulted loans after completion
of the foreclosure or recovery.process. Each of
these steps is detailed below.

In the first step, we prOJected delmquencxes

_on residential and commercial loans over a
"multi-year period using historical patterns and
. the current trajectory of recent vintage loans.
-An average delinquency for each loan type

(prime, alt-A, subprime, and commercial) was

‘cotmpu'ted by:weighting: the maximum projected

delinquency.on loans issued each year by the

~-size of issuance. In the second step, 70 percent

of prime; alt-A, and commercial real éstate

065 .

anure 1 39 G! nbal Fmanclai Stabmty Map: Market and

Ligquidity Risks
Hedge Fund Estimated Leverage!
(Sum of betas across asset
classes)

011 ) GD CHNDY G SR (S SN SN N 2y |

Absolute Value of Net Speculative

Positions in U.S. Futures Markets?

(In-percent of open-interest

across select futures markets,
= 30-day moving average) .

l_ll'llllllle'

1997 99 2001 03 05 07

Estimated Common Component. -

in Asset Class Réturns )
(Share of the variation in returns,
0.70- 90-day m‘oving average)

0.60 -

0.55;

Oasjllllllllllll

1997--99° 2001 03 05 :07

World Implied Equity Risk Premia
(In percent)

1994 96 98 2000 02 - 04 06

Composite Volatility Index®
(In:standard deviations from

11‘111‘11;1.11111111
19939597 .992001 03 -05 07

. Funding and Market quuumy Index*
*: (January 1996 = 100)

1999 2000 03 .05 07
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50- . ‘.
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'_201 [ 1‘1_ i1 '11':11111111|1' ..0.‘

1996 98 2000- 02 -04 06

* Sources: Credit SUISSG Tremont Index LLC; Bloomberg L.P; JPMorgan Chase & Co IBES; Morgan

" Stanley Capital International; and IMF staff. estimates. .~
Note: Dashed lines are period-averages, Vertical lines represent data as of the October 2007 GFSR.

¥36-month rolling regressions of hedge fund performance versus real asset returns.~ 2Data
represent the absolute value of the net position taken by nancommercial traders in 17 select U.S.
futures markets. High values are indicativé of heavy specuative positioning across markets, either
net-long or.net-shont... *Represenits’an average z-score of the implied volatility derived from options,

- from stock market indices, interest, and exchange rates. A'value of 0 indicates the average implied -

volatility across asset classes is,in lirie with the period average (from-12/31/98 where data-are :
available). Values of +/-T indicate average implied volatility is oné standard deviation above or below
the period‘average. ‘Based on the spread between yields on government securities and interbank
rates, term and overnight interbank rates, currency bid-ask spreads, and daily return-to-volume
ratios of equity markets. A higher value indicates tightet market liquidity corditions,.
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 Box 1.5, Banking §ié§)il§ty'ln&e)('

. Slmultaneous large | losses m"several banks can
) vTan Risk and Average Probahmty of Defaun‘

{in ps’rrr’nz‘)

025- " RSN RN

IR R, SR

. SR 3 Tail risk? -
(feft:scale) -

015+ '

0.10-
, 005~ - Average probab///ty ‘of defaulr?
(right sca/e)
s e it )
|,i,.lm.,,.,-|||||Il|llAI"IJlllllI0

*12006 07 .08

Sources: Bloomberg L.P; and IMF staff estimates:

From January 1, 2007 to March 10, 2008, the average
probabmty of default increased by a factor-of 14:8, while the .
JPol; measure of tail risk, increased by a factor of 203. 6.
2joint probability of 15 simultaneous defaults.

“Unweighted average of individual banks" probabilities of default.
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ANNEX 1.2: METHODOLOGY FOR CALCULAT!_NG GLOBAL LOSSES AND BANK EXPOSURES.

Joint Prubabmty ot Default {JPoD} for Banks
with Higher and Lower Losses!

{in percent)

- . ’ ’ . - ) =06

Banks with higher losses (H) <~ 0.5

- Banks with fower losses (L)~

~i...i...;..‘}l»nnru:r}liilll11'0

2006 07 " 08

Soutces: Bloomberg L.P; arid IMF staff estimates. '

©oforl banks by a tactor of 1 3

€r groupmg

lesse

loans weére :assumed. to convert from. iate stage
(60-day) delinqué}_nc'y into- default. One hun-
. dred percent of 60-day delinquent subprime

loans were assumed to default. These figures -
. are broadly consistent with market estimates:

'0n March 5, 2008, the JPaD for Hbanks was higher-than that

‘ _Mean Deiau!t Contagion (DCO) for Banks wnh

‘Higher and Lower Losses1 }
: //n percer 7!} : S

.. Banks with higher losses (H)’
B N

-60"

Banks withi lower losses (L] .
CLPLB) 730

T- g5
=40

"= 35

!1|11L1111|11|1||111111111130

2006- . SO7e 08

Source IMF staff estlmates

“Unwieighted- average of pair-wise condmonal probabllltles of.
-default, which-indicate that H.banks or-£ banks default given that .
any othier bank (8) defaults. In order to keep the confidentiality of
the analyzed institutions, we report the mean-DCo; rather than the
institutiohi-specific DCG. From January. 1,.2007 to March 5, 2008,
the'mean-DCo’rose by a factor of1 5 among £ banks; and by a
fagtor of 17 among Hbanks." B )

st m ’s stab lity.

For the final step; the recovery rate of

- principal from the foreclosure process'was = -

assumed to.be 60-percent for prime and com--

“.-mercial real estate:loans, and‘50“}5¢rcent for .7
‘both alt-A.and subprime loans. The loss on

B
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* _each category of residential and commercial

loans was computed as the vintage-weighted’
delinquency times the conversion-to-default

rate mult1plied by the loss given default (or one

minus the recovery rate). Average projected

cash flow losses were estimated to be 15 percent ,
of prinCipal for subprime, 5 percent for aleA, 1

percent for prime, and 1 percent for commer-

 cial loans.

Losses for securities were next estimated by
multiplymg the outstanding stock of each type

“of security by the change in the market price of

the relevant index over the course of a year. The
- ‘average price change was obtamed by weighting
price changes for constituent indices_comprised
of different vintages and ratings by the issuance
" . in-each of these categories. '

Beginning with the reSidenti-a‘l_ mortgage

market, subprime-related ABS and CDO securi-
ties were p‘riced using ABX and TABX derivative
indices, respectively. Average losses on securities
" were estimated as 30 percent of principal for

ABS and 60 percent for ABS CDOs since last

“year. The corresponding dollar loss estimates
for subprime and alt-A Securities were adjusted

for any- overlap of losses on ABS with those on
CDOs. For prime~mortgage-related securitles

.. conforming and nonconforming issues were

treated separately and weighted appropriately.

The prices-of on-the-run agencypass-through

securities were used as reference for conform-

-ing securities, while quotes on pools of jumbo
-loans were used to represent the pricing of.

' nonconforming securities. Spreads on agency .
pass-throughs have widened versus. U.S. Treasury

_securities; as have spreads on pools of jumbo

loans versus agency securities. However, the

absolute change 1n ‘market prices of these prime .

securities has been positive over the course of

- the past year because of falling yields on U.S..
treasuries. No losses were therefore estimated on

holdings of prime securities. ,

- Appropriately weighted indices were also
used for other types of secur1t1es.‘CMBS, L
consumer ABS, and corporate debt. The

. CMBX derivative indices were used to estimate -
-losses on CMBS, while cash indices were used

ASSESSING RISKS TO GLOBAL FINANCIAL STABILITY -

o for consumer ABS (autos and credit cards),
. investment-grade corporate debt, high-yield
" debt, and for the LCDX for CLOs. No losses

were estimated for holdmgs of consumer ABS

or 1nvestment—grade U.s: corporate debt as cor-‘ .

responding indices have been posxtive over the

-lastyear.

The loss estimates are subJect to the follow1ng‘
caveats and uncertainties:. , '
¢ The fall in market prices may be overshoot—

ing potentxal declines in cash ﬂows over the 8 .

lifetime. of underly1ng loans

. PrOJected deliriquency patterns may not fully
account for recent structural changes in
markets, including a rise in the proportion of
.adJustable-rate mortgages likely to experience .,
rate resets in the near term.

Falling U.S. house prices and, further deteno-

ration in the macroeconomic erivironment
could increase rates of delinquency, default,

and loss. Conversely, fiscal stimulus, monetary
easing, and:loan modification. measures could

lower these rates. ,

'Based on this approach we estimate total
losses from broad credit market deterioration
of $945 billion globally, $565 billion .of which

“1s due to losses on residential mortgage debt,

$240 billion on commercial real estate debt, .

$120 billion on corporate debt, and $20 billion

on consumer credit debt. 58 Securitlzed debt
(rather than‘whole loans) accounts for the bulk .

—of losses (Table 1.5). : wl

Banks globally are expected to shoulder .
roughly.half of the‘_subprime mortgage related
losses, based on bottom-up analysis using pub-

Jicly di’sclose_d exp,losures.,Speciﬁcally, banks are'
- estimated to have $740 billion of net subprime"

exposure, mostly held by'U.S. banks (53 per-

: _cent), with the remainder.held by European

(41 percent), Asian (5 percent), and Canadian

58Losses on the residential mortgage market were esti-

mated as the sum of losses on subpnme alt-A,"and prime
loans, as well as on ABS, ABS.CDOs; and prime mortgage
securities. Losses on corporate debt were estimated as the
sarm of losses on corporate and léveraged loans, as well

as on related securities, including mvestmen tgrade-debe,
high-yleld debt,-and CLOs.



ANNEX 1.2, METHODOLOGY FOR CVALCULAT)NG GLOBAL LOSSES AND BANK EXPOSURES -

,Table 1.5. Losses by Asset Class as of March 2008
(in biflions-of U.S. dollars} -

Base Case Estimates:of Losses on Unsecuritized U. S Loans }

* Estimated loss - Estimated loss

_ Outstanding October 2007 GFSR . March 2008
Subprime R ' 300 ' 30 B o T 45
Alt-A e o0 800 10, SR 30
Prime " - - © 3,800 Not estimated - Coes 40
Commercial. real gstate B 2,400 Not estimated. - s ) 30
Consumer loans ©- 1,400 - Not estimated . ) . 20
Corporate loans - . - 3,700 Not estimated s 80
Leveraged loans : 170 Notestimated -~ = - - - RN [
Total for loans. . 123 4. o225

Base Case Estlmates of Mark -t0- Market Losses on Related Securmes

Estimated mark-to-market 1058 ~

Estlmated mark-to- market loss

‘Outstanding October 2007 GFSR- et * March 2008

ABS o 1,100 .. 70 . g Sy 240
ABSCDOs - . 400 130 o 240

. Prime MBS ’ 3,800 " Not estimated. S S0
CmBS : . S . 940 Not.estimated ) -210

~ Consumer ABS - . 650 Not-estimated | 0
High-grade corporate debt 3,000 Not estimated ) 0
High-yield corporate debt .. 600 Not estimated - . - .30

~ CLOs . 350 Not estimated =+ .~ Lo T30
~Total for securities : 10,840 200 . o0
Total for loans and securities 23,210 240 . s w945

- Sources: Goldman. Sachs; JPMorgan Chase & .Co.; Lehman Brothers; Markit.com; Merrill Lynch; and.IMF staff estimates. .
Note: ABS = asset-backed security; CDO collateralized debtobllgat[on CLO = collaterahzed loan obhgatlon CMBS = commercnal mortgage-

‘backed secumy, MBS mongage -backed secunty

(1 pereent)' banks. In terms of composition, U.S.:

banks (together with government:sponsored -
* enterprises) hold a greater proportion of overall
exposure to the subprime market through
unsecuritized subprime loans and ABS CDOs
compared with European banks. On the other
hand, European ‘banks hold a greater propor—
* tion.of their exposure’to the subprime market
via ABS. Banks are assumed t6 hold-the most
~senior tranches.

Based on average loss estimates of 15 percent .

for_unsecuritized mortgage loans, 30 percent on

ABS; and 60 percent on ABS CDOs: as described

" abové 'potential losses of U.S. banks ($144 bil-
lion) are likely to be similar to those borne by
'European banks ($121 bllllon) Losses of: Asxan
banks are likely. to. be less than one- tenth ‘of
losses in'Europe. More: than half of the aggre-
gate subprime-related loss would" likely come
from exposure to CDOs, while the remainder
is expected to come from ABS, vunsecuritized’

" subprime loans, and losses on off-balance-sheet.

liquidity lines. In particular, potential llo_sses on
off-balance-sheet conduit and SIV liquidity lines

could result in $40 billion of losses globally ($27 .

billion for European.banks and $13 billion' of "
losses for U.S. banks). These estimates are based

~.~on the-assumption of an' average loss of 5 per-
* cent on liquidity lines to off-balancé-sheet eon- :
" .duits and SIVs The 5 percent loss assumptxon
‘is based on losses on a typical dsset composmon
for conduits and SIVs. Losses on conduit assets

are assumed to pass directly to the liquidity

line, but losses on SIV assets are assumed to be -

mostly absorbed by the junior notes, given their

. fundxng structures . (see Box'2.5 in Chapter 2).
Conduits and ‘SIVs are welghted by. their market ' -
- propo,rtlons—9Q percent ‘and’ 10 percent_of the

total, respectively—and it is assumed thatall”
liquidity lines eventually get called:

Thro_ugh mid-March 2008, banks had
reported $190 biilion in losses on U.S. mort-
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Tabfe 1.6. Gioba! Bank Losses as ot March 2008 s . _ ‘ :
(n bitlions ofU S. do//ars; ) ‘ Co o . A SR

59

_.

1o
@
Ey
S
[e)
=2t

Sources: Goldman Sachs; UBS; and IMF staff estimates.

Note: Bank allocation to asset-backed securitiés (ABS) in Table 1.1 ‘includes est[mated Iosses on ABS and conduns/SIVs €O = collaterallzed

‘_debt obligation; SIV = structured investment vehicles.

gage market exposure. Much of that, however,
represents mark-to-market losses;.and some:

- .could yet be recoverable going forward. Most

of subprime-related losses appear to have been

o reported already U.S. banks and government--
...sponsored enterprises could report a further
$49 billion in additional writedowns, while Euro-
" pean banks could report as much as $43 billion

" -estimates should be regarded with caution for

the following reasons: :

* Loss estimates ultimately depend: on the
quality of disclosure about holdings. Where
data have not been available, we have used

estimates of exposure to subprime loans, ABS,

. and CDOs. : .
¢ Because the loss ratio on CDOs differs from
~“that on unsecuritized loans, the ‘aggre-
_ gate loss estimate is ,highly"sensitive to'the
‘ estimated proportions of bank exposure
accounted for by unsecuritized loans, ABS,
and CDOs. ’

* The timing of loss recognition is uncertain.

UK banks, in particular, appear to have
‘ signiﬁcant exposure to unsecuritized loans,

. for which it may take some time to recog-

_in-additional writedéwns (Table 1.6). These loss "

- nize Igsses relative to holdings of securities.
There are also differences in methodology

across countnes regardmg recogmtlon of
losses.
Estlmates are also sensmve to the breakdown

. of expostre to dlfferent tranches of secufrities,

as thete is substantial varlatlon in the pricing
on which the mark-to-market estimates are -

‘based. For instance, a recent vintage AAA-
rated ABX is quoted at 75 cents,on.the dollar,
‘while a subordinated A-rated tranche ofa:

different vintage is quoted at 16 cents. Lack
of information appears to be an even. bigger

problem in Asia, including in japan, where

the breakdown of bank holdmgs of ABS and
CDOs is largely unavailable.

»vEst1mates o_fvbar,_)k exposure to ABS and:

CDOs rely upon market indices, which may -

"not represent the secondary market prices

of actual bank holdmgs as’individual ABS.
and CDO tranches held by banks could have:

significantly different collateral and cash. ﬂow o

charactenstlcs .
Implementatxon of remedlal measures mclud-

" ing modification of mortgage loan terms,

could lower loss estimates.

Total . - “Remaining ' N
Estimated- Estimated ~ -Subprime- .~ "~ :
‘ Total Losses on U.S. - ' Estimated - Estimated Subprime- Related ; R
‘ . \ Reported  Subprime/Alt-A .~ Losses on . Estimated - .. Lesses on: Related - L'osses,, . \ 4@ g@
~ Country/Region "~ losses Loans ABS Losses on CDOs Conduits/SIVs - ~Losses: -~ Expected /% '
= Europe 80 16 27 - 53 27 123 .43 ‘
Of which: RS ) e . . o : : -
" United Kingdom 19 16 S 12 1T 40 22
Swnzerland . 23 . -0 7 15 1 23 .0
~'Scandinavia o0 -0 0 0. 1 1: 1
Euro ared - 233 0 10 20 15 45 12
Unallocated : 5 0 g "6 0 14 g
United States : 95 29 12 90 13 144 49
Asia excluding Japan 1 0 3 S0 0 4 3
Ofwhich: China . . 1 0 3 0 0 - 3 2
Japan o 10 o0 5 5 0 10 0.
-Asia -1 -0 9 5 0 13 3
_Canada” . 7 0 2 5 0 7 0
“Guit. Cooperation Councit 1 . 0 1 1 0 1 0
Total . 193 44 50 288
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, Agency'CQ‘svts; Net Worth, and Business Fluctuations

By BEN BERNANKE AND MARK GERTLER*

. This paper develops a simple neoclassical model of the business cycle in which the
< condition of borrowers’ balance sheets is -a source -of output dynamics. The..
*mechanisni is that higher borrower net worth reduces the agency costs of ﬁnancmg
- real capital investments. Business upturns improve. net worth, lower agency costs,
and increase investment, which amplifies the upturn, vice versa, for downturns.
Shocks that affect net worth (as in a debt- deﬂatton) can initiate ﬂuctuatwns

i

Many. students of the business cycle have
suggested that the condition of firm and
household ‘balance sheets (equn_valently, the
state-of borrower -“solvency” - or “credit-

worthiness”) is an important determinant of
macroeconomic activity, For example, Fred-.

eric Mishkin (1978) and Ben Bernanke (1983)

argued that the weakness of borrowers’ bal- -

ance sheets contributed to the severity.of the

~ Great Depression, while Otto Eckstein and -

Allen Sinai (1986) put firm balance shéet

pérticuvlar balance sheet variable upon which

we focus is borrower net worth.! Net weorth '
~is important, we betieve, for the following
reason: Whenever there is an asymmetry of :

" information between borrowers and lenders,

variables -at-the center of their analysis-of ..

cyclical dynamics. Numerous studies have

connected  balance sheet ‘conditions with -

“household and firm spending decisions.

In this paper we present a formal analysis -
of the role of borrowers’ balance sheets in -
the business. cycle: Our vehicle is a modified -

“real business cycle” model, in which a char-

acteristic of the investment technology is an

“asymmetry of information between the en-::

- trepreneurs who organize and manage physi- -
cal investmient and the savers from whom

~ they: borrow. Specifically, ‘we  assume  a
“costly . state .verification” problem, as in

Robert Townsend. (1979, 1988). This infor-

mational asymmetry makes the Modigliani-
"Miller theorem inapplicable, opening up the
. possibility -of .an._interesting interaction be-

tween real and “financial” (i.e.,'balan’cer..

. sheet) factors.
Several aspects of balance sheets are po-
“tentially of interest to macroeconomists: The

*Princeton University, Pnnceieh NJ 08544 and Uni- -

versity of Wisconsin, Madison, W1 53706, respectively.
Numerous colleagues and several referees provided use-
ful advice.' Barry Nalebufl-was especially helpful.

optimal financial arrangements will typically . '

entail deadweight losses (agency costs), rela-
tive to the first-best. perfect-information
equilibrium; these costs manifest themselves
as a higher cost of “external,” as ¢compared
to “internal,” funds. For the particular model
used here, and.for most standard principal-
agent models, it is true that the greater the
level of net worth of the potential borrower,

the less' will be ‘the expected agency costs,
implied by the optimal financial contract.?
Thus-periods. of financial “distress” (when.
“borrower net worth is low)-are also times of
vrelauvely high agency costs in investment.

“At the macroeconomic level, the proposi-

Ltion that borrower net worth and the agency -
- costs of investment are inversely correlated

“has at least ‘two significant implications.

More specifically. the focus is-on “collateralizable”
net. worth, as opposed to, for example, human capnal

~“For simplicity of: modeling, we do not d)sungmsh in this

14

paper among assets that are more or less easy to sell or

- borrow against. The “issues raised by- varying balance

sheet liquidity are deserving of further research;
This .proposition 1is quite general For example in

his analysis of the perhaps more familiar Bengt Holm-
‘strom, 1979, principal-agent setup, in -which . agents’
unobserved- actions -affect project. returns, David Sap-

pington, 1983, -demonstrated ‘a similar inverse relation-

. ship between the agent’s wealth and the agency costs of
the principal-agent relationship. See Bernanké and Mark
“Gertler, 1987, for another example and for references.

For a model in. ‘which this' result need not hold, see

Joséph Stiglitz and Andrew WCISS 1987.
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F irst, since borrower net worth is hkely to be

procyclrcal (borrowers are more solvent dur-
ing good times), there will be a. decline in
agency costs in booms and a rise in reces-
sions. ' We will show that . this is sufficient to
introduce investment fluctuations and cycli-
cal persistence into an environment which is

_rigged to exhibit neither of these features. ™

when-agency costs are not present; a kind of

accelerator effect emerges. Second, shocks to .
borrower net' worth which occur indepen-

dently of aggregate output will be an initiat-

ing source of real fluctuations. A possible

example of this is.the “debt-deflation,” first
analyzed by Irving Fisher (1933): During a
debt-deflation, because of an unanticipated
fall in the price level (or, alternativély, a fall

‘in- the relative price of borrowers’ collateral, .

for example, farmland), thereé is a decline in
borrower net worth. This has the effect: of

‘making those individuals in the economy
with ' the most direct access to investment -

iy}"prOjCClS suddenly un-creditworthy (i.e.; the
_.agency costs associated with lending to them

~are high). The resulting fall ‘in investment °
has negative effects on both aggregate de-:

mand and aggregate supply. We perform a
~ preliminary analysis of the macro effects of a
~shock to borrower net worth using the model
developed below. :
We have tried to conduct ‘our analysrs
_solely from first principles. In particular, we

-derive the form of all financial arrangements .

endogenously, and-we do not rulé out ran-
. domizing strategies and lotteries. The model
is thus necessarily simple, and our analysis
* should be viewed as an attempt to obtain
qualitative insights, rather than to provide
an -empirically -realistic description'of real-

‘financial interactions.. Other papers in this

area which proceed’in a general manner sim-
ilar to ours- include those of Roger Farmer

(1984), Bruce Greenwald and Joseph Stiglitz..

(1986), and Stephen Williamson (1987).

The plan of this paper is as follows: Sec-’ :

-"tion I'lays out the assumptions of the model.
Section II. analyzes the benchmark- perfect

information case. The equilibrium in this

~case is rigged to involve no business cycle
dynamics (investment is constant and output
fluctuations are serially independent).  Sec-
tion III introduces asymmetric information
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and agency costs “Section 11, Parts A, B

consider optimal lending contracts and the
‘entrepreneurial investment decision for this

case. Implications  for macroeconomic equi-
librium dynamics are investigated in Sec-
tion 111, Parts C, D; we show that, in: con- -

‘trast: to the: perfect-information” case, the

economy with:agency costs exhibits persis-

tent' fluctuations in investment and output, . .

‘and “that redistributions between borrowers

and lenders (as in.a debt-deflation) have real- -

aggregate effects. Section 1V concludes. Ad-
ditional results on the nature of the optimal
contract under ‘“costly state verification” are
presented in the Appendix. :

1. The Model

Our starting pornt is a generic real busi- . -

‘ness cycle model,” that is, a stochastic neo- . .-
“This : framework. """
~allows us to illustrate starkly the ‘role. of "
- financial: factors, since in the: standard ver-

classical - growth . model,

sion of the real business cycle model (for ©
example,  Edward- Prescott, 1986),
sumption of perfect markets implies that fi-
nancial structure is irrelevant. Specifically, -

‘we. study an overlapping generations (OG)

model, in the general form used by Peter *
Diamond- (1965). The OG approach has the. -
advantage of providing a tractable frame-
work for dynamic general equilibrium analy-
sis, into which: heterogenelty among borrow-
ers and lenders is easily incorporated. The
OG ssetup also allows us to abstract (for the . -

_present paper) from long-term financial rela- .-

tionships.® The “generatlons in our model
should be thought of as representing: the
entry and exit of firms from credit markets,
rather than as literal generations;.a “period”
in our model should therefore be 1nterpreted

as the length of a typical ﬁnancral contract L

(for example, .a bank loan).

As in'Diamond (1965) we will assume that -
each generation of individuals lives for two =
periods; and that individuals are able t6 earn -
~ labor income .only in the first period of life,

*For ethbnum‘ analyses of the implicatioris of

long-term relationships in-agéncy selungs see Edward )

Green 1987, and Gertler 1988.

the as--
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so that they.must save to finance second-

: period consumption' In Diamond’s paper it - -

' is assumed that saving can be done either by

“investing .in. physical capital or by purchas-

ing government bonds: For an expositional

‘reason that will be explained, we make con- .

.sumption-good inventories, rather than gov-
“ernment bonds, the alternative mode of sav-
ings 'to capital investment. Our model also

~ differs from Diamond’s original (which was.-
non-stochastic) in that, in the spirit of the -

.. real business cycle literature, we allow for
shocks to the aggregate production function.

- The - modifications to ‘Diamond’s model
_)USl described are minor and have no partic-
-ularly surprising implications. The signifi-

cant distinction -between our model and Dia-~

mond’s is that we replace his simple capital

production technology (in which output ‘is. -

transformed into capital one-for-one) with a
technology that involves asymmetric ‘infor-
mation. Specifically, we assume that only the

entrepreneurs - who direct physical ‘invest- .
ment ean costlessly observe the returns to.

their individual projects; outside lenders
must jointly incur a fixed cost to observe
those returns. This “costly state verification”
model was first analyzed by Townsend (1979,

1988);* he showed that the optimal financial’

“arrangements in this ‘setting will involve

(most  likely “randomized) ‘auditing strate-

gies by lenders, which introduce dissipative
_agency costs into the process. A main goal of

~ this paper is to draw a connection. between
~the condition of borrower balance sheets and
these agency: costs, and to demonstrate how

this connection may play a-role in the busi-
ness cycle. |

The detailed assumptrons of the model are

now stated.
“Time. Time is ‘infinite 1 in the forward drrec-

tion and-is d1v1ded into dlscrete perlods in-:

dexed by 1.

Agents. There are. overlappmg generattons
of two-period lived agents (and an initial
“‘old” generation in period zero). It will be
convenient to assume that there are a count-

~ able infinity of agents-in each generation. .
(An 1mp11catlon of this assumptlon is that -

~*See also Douglas Gale ‘and Martin Hellwig, 1985,

_ MARCH 1989

- we will 'generally have to deal in per o'apita,

rather than aggregate, quantities.) ‘
There are two classes of agents. An exoge-

nous fraction 7 of individuals in each gener--

ation are called “entrepreneurs.” The rest of .

- the population will be called “lenders.” En-
~ trepreneurs  and lenders differ in- endow-

ments -and preferences; much more impor-

tantly, they differ in that only entrepreneurs. - -

have. direct access to the mvestment technol- ‘
ogy (see below). )
. The - class of entrepreneurs. is 1tself ‘not . - .

- ~homogeneous: We will assume that individ-

ual entrepreneurs are.indexed by a parame-

ter ‘w, which 'in the population of en-

trepreneurs is uniformly distributed on [0, 1].
Low-w entrepreneurs will have. a lower cost
of investment; and thus may be thought of
as more “‘efficient.” (Again, see below.)
Goods. There are two'goods, a capital good
and an output good. Output produced-in.a

~ given period ¢ may be consumed by agents

during ¢, or it may be invested in the pro--

duction of the capital good (which becomes
~-available for use in r+1), We also allow

output to be stored directly as an mventory
The gross rate of return on storage isr,r=1;
‘that is, a unit of output. stored in yrelds r
units in'7 + 1.

Caprtal cannot be consumed but can be _
used | in the production of output. Capttal is
assumed to depreciate fully in one perlod' '

: (thls is expositional reasons only)

‘Production Technologies. There. are. sepa-
rate production technologies for output and
for capital. The output good is produced by
a.constant returns technology using capital

" and labor. We wrll assume below that labor -

supplies are fixed;> we may. therefore write
the production function in"per caplta terms.
For any period 1, the- productlon function

- for per captta output yis assumed to be

o

*We focus here on explaining investment fluctuations -
rather than employmerit fluctuations.” Extensions of the
results to the case with vanable emp]oyment is strarght-
forward in pnnmple

Throughout “ per caplta means-“ per membe_rf_of_a
given generatron ’ i
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where 'k, -is the amount of capital per head,
and '6,>1s a random' aggregate - productivity
shock. We assume that some production can
take place without capital, that is, f(0) > 0.
We take the random variable § to be i.i.d.
over time, to be distributed continuously over
a finite positive support, and to have a mean
equal to. . 0
, Output in period ¢ can be transformed
into period-(¢ + 1).capital (without the use of
" labor) by means of -an investment technol-
ogy. This investment technology comes in
discrete, nondivisible units, called “projects.”
“Each entrepreneur is endowed with one; of
these projects (and we assume that it is too
costly to trade or transfer a project away
from the original owner). A project belong-
ing to an’ entrepreneur of type w takes as
input exactly x(w) units of the output good
y, where x(.) is increasing in w. With less
than x(w) units of y, nothing is produced,.
and the marginal product of increments of y-
to a project that already has its. requisite.
" quantity of input is zero.

Any project that is undertaken in ¢ pro-
duces-a quantlty of capital, which is avail-
‘able for use.in #+1. The amount of capital-
produced by a given project is a discrete
random variable with-possible outcomes «;
=120, wlth K2k, for j>k. (In the
i t-we ‘will focus on the case n=2.)
The probability of outcome «; is 7, and the
expected..outcome 1S k. ‘Note that project
outcomes .do not depend on the entre-
' preneur’s type w, although ‘the quantity of
inputs does. (high-w entrepreneurs require
higher-inputs); this is a simple way of moti-
- vating an: -upward-sloping supply curve of
capital goods. The distribution of outcomes
1s identical ex ante across projects and is not
affected by any action or efTort of the indi-
vidual entrepreneur.

To introduce issues of asymmetrrc mfor-

mation into the model, we assume that the

realized outcome of any particular invest-
‘ment project is costlessly observable only by
the entrepreneur who operates (was endowed
with) that project. Other agents in the econ-
-omy can learn the realized returns-of a given
project only by employing an auditing tech-
nology. This technology absorbs y units of
,.the capital good when’ operated ‘but reveals

NN

_tal per head: are’ the same. Let i,
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the outcome of the audited project tc»every- :

. one in the economy and -without error.” An

entrepreneur who underreports the return.to .
his project and is not audited can.enjoy extra
consumption equal to-the margiral-product

* of his extra capital. We assume that it is not
" possible, without auditing, toinfer the out-

come of a particular entrepreneur’s. project,
for example, it is not possible for others to -
observe 'the entrepreneur’s second-period

holdings of capital or his: realized consump-
tion. We will assume that random auditing 1s- .
feasible; that is, lenders can’ pre-commit to -
auditing with some probablhty (which may
depend on the announced outcome). Finally,
it makes. things a bit simpler to assume that

project’ outcomes are realized, . announce- -
ments are made, and auditing takes place

_before the current value of § is known;-thus,

incentive constraints relevant to decisions.in .
t .need depend only on expected values- of

_ functions of 4, ,.

Investment . projects undertaken ina grven
period have mutually independent outcomes,
so that there is no aggregate (per- capita) -
uncertainty .about the ‘quantity of capital
produced, that is, expected and actual capi-
be the
number of investment projects undertaken in

.t per capita, and let 4, be the fraction of -
“projects initiated in ¢ that are audited. (Both

i, and h, will' be endogenous in’ general

'equilibrium)'For any period 7, then, next-
‘period capital stock per head, k., 1 given

by
(2)." 'k,;‘1=_7(-x—bi_1,}_')i',_.k- ,
| We_‘atso'assume |
(3'})_1.:5 67'(0 )x>rx(0)+y, '
(}1) : 0f(m;)<rx(1)

"Alternatively, we could have assumed that auditing
results are prxvate information to the -auditor. Then a

role would arise -for zero- profit intermediaries bétween
lenders and entrepreneurs. These intermediaries’ would
‘internalize all auditing costs and, by holdmg perfectly .

diversified portfolios, -could eliminate thé need ‘to be
monitored. by depositors (see Douglas -Diamond, 1984,

‘and Stephen Williamson, 1987).,
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(3) and (4) wrll be suﬁ"lcrent ‘to guarantee
~-that'it is always profitable for some but not
a11 entrepreneurs. to operate.
“Endowments. - Every individual
ﬁxed labor endowmiént, which must be uséd
during the first “period of life.- The labor

‘eridowment of a lender is L.'As a normahza-
tion, we assume that the economywide per
cap1ta labor endowment, nL®+(1—-n)L, 1

equal to one;-this way we avoid carryrng -

. around . the distinction between per capita
and per labor-input variables.
Preferences. Individual preferences are de-

. ‘fined over lifetime consumption (there is no:

d1sut111ty ‘of labor) We .assume - that * en-
trepreneurs care about only expected con-

‘sumption when old, that is, they are risk- "
~ neutral and do not consume when young.
‘Lenders consume in both periods; -lenders -

“born in ¢ have 1dent1ca1 utility functlons of
“'the form

Dot

'“@)55};,U(f0+BE(4+J

'I where- z” and z?,, are the consumptron of "

. the- representatrve perrodt lender when
“ young and old, respectively, U() is ‘of the

“usual ‘concave form, and B 1s a d1sc0unt‘ :

factor

"The key restriction: 1mposed by our spec1- ’
ﬁcatron of preferences is that both borrowers .

~and lenders in ¢ are risk-neutral with respect
10.-.period-(7 +1) ‘consumption;" as .in . Sap-

~‘pington (1983), the assumption of risk-neu- -
trality permits us to.concentrate on the role.
of the agent’s, wealth' in' mitigating agency
costs, rather than on issues of risk- sharing.

The' - assumptions - that entreprenéurs and

“lenders have different utility functions and,
in, particular, that entrepreneurs do not con-:

sume when young are inessential.
‘We ‘will focus on the behavior of this

* 'model economy in a competitive. market en- -
In: such ‘an environment,  our

'vi'ronment
agents labor supply and consumptron/sav-

ing behavior.are easy to describe. Labor. is . -

supplled inelastically, so that,.if the market
..wage per unit of labor endowment is w;,
entrepreneurs ‘have- per capita mcomes of

~w,L? and lenders have per capita incomes of
LW, L (By -our. normahzatron assumptron i

has' a

. ear

overall per caprta income of the young gen-

~eration is'w,.) Entrepreneurs do not consume -

when young, ‘S0 average entrepreneurlal sav- v

1ng, St is glven srmply by

jtoxfyv.~s—wy
‘.“endowment -of ~an entrepreneur is L, the .- ' B ST
: Entrepreneurlal saving will be an. 1mportant

varrable in: the subsequent analysis. -
Lenders do consume in' the first perlod so_v;.l

that their saving depends on the interest rate
- as-well as the wage. We.will ‘make- assump-
. tions to guarantee that. saving  always. ex-
~ ceeds capital formation ((see’(9) below) SO

there is always storage of inventories in equi-

~librium. Thus the marginal rate of return is
the rate of return. to storage S

- fixed at. r,
Maxrmlzatron of (5) implies that there is an

~optimal "consumption for lenders “when
- young, denoted z*(r). Average sav1ngs by

- lenders, S,, is thus

KUV“;ﬁ_s;wL~zW)

The main 1mport of (6) and (7) is the'g-:".':
establishment of a direct link between wages .-
(margrnal productivities). and" saving. ‘This.

" link, not empmcally unreasonable initself, is .
supposed to proxy for-the 1 more general idea . .

“that savings (and ‘wealth) - are greater when
the economy is doing well. -
We turi- now.to. characterlzmg the rest.of .
the competrtrve equlllbrrum for our. model'.
economy S o &

II Equrllbnum wrth Perfect Informatlon

| As a benchmark we- ﬁrst consrder thegv B

competitive equrllb_rrum of our “model when -
auditing is. free (y.= 0), so that:information -

- is perfect. We:begin by solvrng for equilib-- - 5
. rium in perlod 1, glven the 1nher1ted capital ..
k. we then “turn to thedv._,

_stock - per. head,
(tr1v1al) dynarrucs .
Let'g,,, be the expected (as of z) re]atrve' v
prrce of capital in ¢#+1; thens qlilx is- the
expected gross:return from each ‘investment -

- project. The opportunity cost-of “investing L -
for a type-w entrepreneur is rx(w) Assum- 5

1ng that entrepreneurs invest when they. can
.,nonnegatrve profits, -the efficiency level
w of the entrepreneur who 18 just mdrﬂ"erent

MALRCH‘_‘IV_989 o




(8) q1+1K

- The prOJects of entrepreneurs with efﬁcrency
levels w of w.or better (i.e., w < @) produce

VOL.79 NO. 1

between 1nvest1ng and stor1ng satisfies

rx (@) T%

an expected surplus, relatrve to storage. (Note
that @ is a function of 4iv1)

We assume, as noted in the previous sec-
tion, that- economywide savings always ‘ex-

" ceéd the amount required by proﬁtable pro-
' _]CCtS '

(9) | S° +_,(1fn)S>j;)G)t(w)dw,

for any @, for any realization of @, and for =~

any inherited level of k, (For this to be
plausible, the entrepreneurial sector needs to
be a relatively small part-of the economy.)
Thus some savmg always funds 1nventory
accumulation in equilibrium and the margin-
al rate of return is: always r.

The interesting issue is the joint determi-
nation, in' period ¢, of §,,,; and the next-

period capital stock per head, &, .. Let i, be -

the number- of projects undertaken (per
capita) in . Then we have

(10) Q=0

(A1) k=i,

(10) follows from the observation that any
entrepreneur of efficiency: level @ or better
(which, since w_is uniform, is a fraction & of
all entrepreneurs) will find it profitable to

~1nvest when: the cost-of funds is r. Thus (10)

states that investment per capita equals the

" fraction of entrepreneurs. who invest times

the fraction of the population who are en-

~ trepreneurs. (11) ssays that the per capita

future capital stock will be the average pro-
ductivity of an investment pI'O_]CCl (which, by
the law of large numbers, is non-stochastic)
times the per capita number of projects.
Combining (8), (10) and (11) yields a
“capital supply curve” for the perfect infor-

" mation case (call it the SS curve):
‘(12)' Groy=rx(ko/kn)/x [SS]

- The SS curve is npward—sloping (see Figure

(o

FIGURE 1

1). A higher expected value of 4, ,  raises the

number of entrepreneurs who can. profitably.

‘invest, S0 that a larger share-of savingsis
- devoted to capital formation instead- of to

consumption good inventories.

 The “capital ‘demand curve” for the pet-
fect information case, DD, is just the condi-
" tion that the expected price of capital equals. !
its expected marginal product '

(13) ’ ‘i(+1=0f/(k‘1+1)‘

o . PR = Cam )
where, recall, @ is the mean of §,,, and f’
denotes the derivative. The DD curve -is

(DD},

- downward-sloping (see Figure 1); the mar-
ginal product of capital is_higher when the:
capital stock (per head) is smaller. In each

period 1,4,,, -and k,,, are determined as
the solutlon of (12) and (13), that is, as the
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intersection of the capital’ supply and de- ‘.

‘mand curves in Flgure 12

. The dynamics in the perfect information
case are extremely simple: Since (12) and
(13) are independent of period-¢ state vari-
ables, 4 and k are constant over time.
Investment is fixed and the quantlty of -pro-

‘duction of the output good fluctuates in pro-
_'portron to the (serially uncorrelated) produc-
-tivity ‘shock. The amount of consumptlon 18

positively ‘serially correlated, since in high-

“productivity periods ther¢ is both more con-.
" sumption ‘and' more inventory accumulation.

The solution exists and is unique. Existence is guar- .

anteed by (3) and (4), uniqueness by the fact that DD

" always slopes downward. and S§ always-slopes upward.. "



~ We have thus developed a benchmark case

in which investment is constant. This was
the motivation for. introducing inventories

which pay a fixed-gross yield: The presence -

of this fixed-return mode of saving has
the effect of making the supply of invest-
ment funds perfectly. elastic with respect to

. the ‘interest rate, while investment demand

(which, in the absence of information prob-
lems, depends only on the expected marginal
productivity of ¢apital and the marginal cost
of producing new capital) is fixed over time.
In contrast, when information asymmetries

are present,  investment demand will vary

and be hlstory dependent

L Equrlrbnum_ with Asymmetric Information” -

A. The Optimal Financial Contract

tion (y >.0) and begin the process of deriv-

. +ing the dynamic macroeconomic equilibrium’

for ‘this case. This is done in.stages: We
begin by considering the situation of an en-
trepreneur who with certainty .intends to un-

- dertake his project, 2 but for whom the re-

quired -project -input “exceeds his personal

savings (x(w) > S¢). In this case, the en-

trepreneur must borrow in order to invest.

Our task is' to. determine the -optimal ar--

rangements under which. this borrowing can
take place.
The entrepreneur is assumed to be bor-

rowing - from a lender (or consortium: of

lenders) who have an opportunity. cost of
funds r. At this point our analysis is partlal
equilibrium, in that we assume that the en-
trepreneur’s own savings (S°); the expected

~relative price in the next period. of ‘the pro-
- duced capital good (§), and the safe rate of
-return (r) are taken as exogenous.

The optimal contract is found by appltca-

“tion ‘of the revelation pr1nc1ple Formally,

the entrepreneur’s problem is to maximize
his expected next-period consumption,-sub-

Ject to the constraints. that (i) the lender(s) -
receive an expected rate of return of no less-

We ignore for the. moment lus optron of puttmg lus
savrngs into consumptron good inventories: o
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- auditing - probabilities'® v _
control variables are outcome-dependent au- -
_diting probabilities -and the entrepreneur’s .

"‘MARCHI?SQ

than:r, (u) the entrepreneur has no incentive -

to-lie about realized project outcomes, and
(iii) the state-contingent consumptions and
are feasible.. The

- realized consumption levels, which may be

contingent both on the project outcome and

“on whether an audit has occurred.

The Appendix formally states the problem
and gives a number of results for the n-state

_case. For the main text, we choose to special- -

. ize to the case n-=72. This is for the sake of

w

G . property,”
We now re-introduce imperfect informa- -

»OU[COI’I’)CS

concreteness; for n = 2, it is possible to write
out the optimal. contract explicitly, while for

a larger number of states we have only been

able to obtain indirect characterizations. It is

-worth' ‘stressing, however, that the n-state

optimal contract does have the “net. worth .
decreasmg in the amount of” entrepreneurtal
savings contributed to the project. Therefore,
we: can safely' claim' that- allowmg for an

_arbrtrary number ' of possrble project out--

comes in our macroeconomic analysis would

“* not.-affect the qualrtatrve nature of our re-

sults.”

With n = 2, there are ‘two possrble project
In ‘state 1 (which occurs with:
probability m,)s the project produces k; units
of the capital good; in state 2 (probability
) it produces «; units. State1 is‘the “bad”
state (tc1 < K,). For an entrepreneur of type

“w, the amount borrowed is x(@)— S° and

the - lenders’ required expected return s

'r(x(w) S€).

The Appendrx shows- that under the Opll-
mal contract no auditing occurs when' the
best. possrble state (here state 2) is:an-

10We are allowmg general random auditing “strate-

. gies, which (as Townsend, 1979, first pointed out) may‘:‘

be significantly ‘more efficient than.nonrandom. strate-
gies: An implication of permitting random auditing is
that . the optimal contract will not bé in-the form of a
debt contract,” as it-is when .auditing is. nonrandom

“(Dilip-..Mookherjee and Ivan Png, 1987; -Townsend,

1988).. Importantly, our macro results are essentially the
same. whether stochastic"auditing is permitted  or not.
Thus, - we /do- not -have to- rely "on -financial contracts
taking a particular-debt or equrty form. For our pur-
poses, the important distinction is between internal and

external’ ﬁnance not between debt and: equrty per s€. -

that expected agency costs are .
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1 nounced ‘Thus, for n=2, ]enders audit only
when the entrepreneur declares the bad state
.. (state 1). Let-p be the probability of an
audit in the bad -state; let ¢; be the en-
trepreneur’s consumption payof’f when he
“announces state / (i=1,2) and is not au-

“dited, and let ¢“ be his consumption payoff

when he announces the bad: state and is
audited.!! Then the optimal contract is found
by choosrng the ~vector {p €, ¢y, ¢} to
~solve!? o

(14) - max "rrl(\pc.” +(1=pYe)) ¥ me,

N . i
\

subject. to
(15) m[ge, = plet+av)~(1=p)e]

+m[gry = )] zr(x—S"),

"'.-\L,L)-V*"" AN i
% et .

(16) ,>(1-p

Male = k) +c),
17 20, e
sy =0, N
(19) o - OSps"lt’”

where: g is the expected (next perrod) rela-
tive price of capital.
“Constraint (15). (which specralrzes the ap-

pendrx inequality (A2)) requires that lenders

receive an -expected return of r; this ‘con-
“straint can be shown always to bind. Con-
straint (16) (which corresponds to the ap-
pendix inequality (A3)) is -the truth-telling

constraint on the entrepreneur; -it requires

that. the contract be structured so that the
entrepreneur ‘has ‘no incentive to misreport
. the good state as the bad state. (16) binds if
p >0. Constraints (17) and (18) requrre that

the  entrepreneur’s consumption in the bad.

_ state be nonnegative.’’ These “limited liabil-

"More precisely, ¢ is the payoff if the entrepreneur
is audited and found to be te]]ing the truth. The optimal
payoff if the entrepreneur is audited and found to be

~lying is easily‘'shown to be zero.

12The dependence:of the control varrables and of x .

‘on @ is suppressed in (14) ~(19).
. DA separate- restriction for ¢, is-unnecessary, since
“(16) and (19) imply ¢; > 0.

'collateralrzatron case, c,

‘where, fecall,
. project output. -
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ity” constrarnts restrrct ‘the entrepreneur S

abr]rty to pay lenders if the project’s. out-
come is bad; as we shall see, the presence of
these constraints is the basic reason that the

‘entrepreneur’s net worth is important. (19) is

a feasibility constraint on p. ,
The optimal contract for.n =2 (the solu-
tion to (14)=(19)) is relatively. srmple There
are. two regimes: In the first regime, the

© entrepreneur’s net worth is sufficiently large -

that he is able to pay lenders their requrred

return ‘even in the worst state.' That is,

(200 gozr(x(e)=S5).

' There is- no -agency prob]em in' this case, " :

since’ the entrepreneur can always pay off.

~..Optimal auditing probabilities are always "

zero, and thelender’s payoff is independent -
of the project’s outcome. This might be called -
the “full-collateralization” case, since the en- .
trepreneur’s :contribution is so large relative .
to" the "input. requirement. that the lenders

- face no idiosyncratic risk.!> The 'entre-

preneur’s expected consumption in the full-

project output’ less the requrred return to
lenders: ’ .

@U(d%eﬁedﬂwey%
K——'rrlxl+7r2 2 ls the mean -

If entrepreneur1a1 savings: S are msufﬁ- '
crent so' that (20) fails, we arein the “
complete collateralization” case; and there
will be positive ‘agency costs In this case the

_incentive constraint (16) and the *limited’

11ab111ty” constraints (17) and (18) are bind-
mg, as well as the ou151de return constraint

" MRecall that, we are assurhing thaf project outcomes ™
are realized and announcements made before 6, ; (and’
thus ¢, ;) is known. Thus, this ability to repay needs to

" hold “only for theexpected: value of ¢, not .for the

realized: value, The alternative assumpnon complicates
the analysis slightly, because incentive constraints would
depend on-the realized value of g, ; but qualrtatrve
results are unchanged
YBIf k=0, -then' “full co]]aterahzatron
S92 x(w). :
1%(17) and (18) bind becatise it is optlmal to concen-_
trate the entrepréneur’s payoff in the good state; thereby :

requires i

- minimizing-his incentive’ to mtsreport

is _the expected
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(15')"(whi’ch alw"ays binds). The optimal au-

diting probability p, conditional on the en-
' trepreneur s announcement of state 1, is now
given by :

r(x(w)—‘S")—(ixl
'”2‘?("2 1) '”1(17’

(22)  p=

The- equatron (22) is obtained from (15)

through (18), which all hold with equality in -

“this case.
The optimal aud1t1ng probability p is just
- sufficient to guarantee that the entrepreneur
will report honestly when the good state
occurs. Under the assumption that 7y (Ky —
k) — my > 0, which we-will maintain, p is

~always positive when there is incomplete col-
“lateralization ((20) fails). (It can also be -

shown that,” whenever expected entrepre-
neurial consumptien is positive, p <1.) The

-optimal auditing probability, and thus ex- .

pected agency costs (which we identify with
- expected auditing costs, equal to\;vrl'pciy),-is
“decreasing in the entrepreneur’s contribution

to. the project, .S°. The intuition. for the
inverse relation of S¢ and expected auditing
costs'is as follows: When S¢ is low, lenders -

require a large total return, which reduces
the entrepreneur’s consumptron in the good
state. (The entrepreneur’s consumption in
the bad state is always optimally zero.) With

-a low ¢,, the entreprenéur has less at risk if -

he falsely claims the bad outcome when the
good state has occurred; thus he must be
audited more frequently. B

- Expected . entrepreneurial consumptron,
‘when there 15 1ncomplete co]]aterahzatlon

18 grven by

. (‘»23-) &= q{éx —r(x(0)=$)=mdv},

where ' o = ['zrzq(x2
7,4y] > 1. Note that

k)] /[mg(xy — ‘i);‘
4¢,./08¢ =ar >'r;

when collateralization is 1ncomplete the re-

turn to “inside” funds exceeds the return o

“outside” funds. This is because additional :

inside funds not only replace outside funds
but also reduce expected agency costs. Hence

the average “cost of capital” in this model

depends upon the mixture of 1nterna] and
_externa] ﬁnance ' : .

trepreneurs.!
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B. The Entrepreneurial Investment Dec"isibh’

The derrvatron of the optimal ﬁnancra]
contract assumed that the entrepreneur is

committed both to undertaking his. invest-

ment and to contrrbutmg all of his personal -

- savings to the project. As the next step to-
~'ward constructing a market equilibrium, we

now consider the effects of relaxrng these

- provisional assumptions.

In the perfect information case, we dlstm-
guished two types of ‘entrepreneurs, those
that could profitably ‘invest arnd those that
could not. In the imperfect information case, v
it turns out, we must allow for three types of -

- entrepreneurs. For any given period 7, let .w

and @ be the levels of entrepreneurlal abrhty- '
that satlsfy LR :

(24) ©  Gre—rx(@)—gmy=0,

@) @) =0

-Entrepreneurs with efficiency levels less than

‘w have projects whose expected net return'’”
s ‘positive, .even if announcements that the . -
- -bad_ state -has’ occurred precipitate audltmg

with probability. ‘one (' p—l) Call ‘entre-
preneurs with' w < w' “good™ entrepre-
neurs. Entrepreneurs ‘with. eﬁicrency levels

there 1s no aud1t1ng (p=0), that is, when

- there are no dissipative agency: costs; desig--

nate entrep'reneurs in this range but.who are
not” “good” (1 e, w<w<w)as “fair’. en--
Fmally’, “poor” entrepreneurs
(w>.w) have projects that have negative ex-

pected net returns even if -agency costs -are -

zero. -
Note agam that as in Sectlon 11, both W’
and @ are (mcreasmg) functions of the éx-

‘pected relatrve price of capital, 4. Thus, our’

"Defined as the expected value of output, less the =
opportumty cost of inputs and .expected -auditing costs:
85 is defined exactly as in the perfect information
ease compare:(8). Thus, forangen 4, both.“good” and -
“fair’" entrepreneurs would ‘be “profitable” “under per-

. fect information. (Note, lhough that the value of § in

equrhbnum is likely to drffer in” the two cases.)

N
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' c]assrﬁcatron of entrepreneurs is condmona]‘
on the value of 4.
" . Also, for any given w, let us define the

“fu]] collateralization™ level of entrepre-

»neunal saving, S*(w), to be the quantrty,
»that exact]y satisfies (20). That is,

(26)  $*() =X(w).—(¢7/r)'<1- '

An entrepreneur of type w who contributes

- savings in amount greater than or e€qual to -
S*(w) to his project will be able to borrow
-and invest with zero probability of auditing

(and thus with no expected agency costs).
S*(w)is a (decreasrng) function of §.

We are now in a position to represent the .

opportunity sets of different types of en-

-trepreneurs graphically (see Figure 2). For
each: class of entrepreneurs . (good, fair, or

poor), the solid line graphs. expected en-

“trepreneurial  consumption (conditional on
" undertaking the project) as a function. of the
amount of savings contributed .by the en-.

trepreneur.'® The dotted line, which in each

- graph is-a ray from the origin with slope r, is

the -opportunmity cost of saving, as deter-
mined by the alternative storage technology.

The optimal -choices of each class of en-
trepreneur are easy to discover using Figure
2. Consider first the poor, or inefficient, en-
trepreneurs. For this group, the-total return

to-storage -exceeds-the return to investment

for_any level of savings. Thus, poor en-

‘trepreneurs will put their savings into inven-

tory -(équivalently, become lénders) and will
not undertake their projects. :

Good entrepreneurs are in the opposrte
situation. As long as the quantity of savings
that the entrepreneur contributes to his pro-
ject s less than the full-collateralization level

‘S *(w) the marginal (and average). return to

investing in the project is greater than the

return to ho]dlng inventories. Thus the good -

entrepreneur will put all of his savings into

"*This line is defined by (23) for ¢ < S‘(w) and by.
(21) for-§¢> S*(w), for a representative ‘" in each -

range: Figure'2-ignores the nonnegativity constraint on
entrepreneurial consumption. This'is harmless, since, as
we shall see, entrepreneurs will not want to, invest.in the
range where nonnegativity bmds

EXPECTED
CONSUMPTION

' EXPECTED

EXPECTED
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his own project, 20 up. to the pornt where hJS
contribution. equals S*(w);  beyond this.
point; he is indifferent between investing in
his:own project -and either storing -invento- -

" ries or lending to others. If the good en-

treprenur s total savings are less than S$*(w),
his project” will be audlted ‘with_ positive

- 'probability, so-that . agency COsts are present.

If S¢ > S*(w), the project’ can be undertaken.

. with zero-agency costs.

The fair entrepreneur’s case is a bit more
complicated, First, note that his opportunrty -
set has three regions: If $¢ <.S'(w) (where

20Recall that ' we are assummg nsk neutralrty, sO that
drversxﬁcatron is nol an 1ssue
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S’ is dehned, as in the diagram; as the level

of savings at which the total returns to stor-

age and - investment are -equal), the en-
trepreneur will store or ‘lend rather than

invest. If $'(w) <S¢ <S*w), then the

entrepreneur will invest (contributing all his

funds to the project), and will face a positive -

auditing probability. Finally, if S°¢> S$*(w),
the entrepreneur will invest and will con-
tribute enough to the project to ensure fuill
collateralization. (He will be indifferent
about the disposition of his savings in excess

‘of $*(w).) Thus the fair entrepreneur’s deci-

sion about whether to invest or store, as well
as the auditing probability if he does invest,
may depend on his level of savings.

We say “may depend” because of an inter-
esting ‘wrinkle that arises in this case. The

“upper envelope of the dashed and solid lines,

which defines the fair entrepreneur’s oppor-
tunity set, is convex between zero and S*(w).

* This means that the (risk- -neutral) intermedi- -

ate-quality entrepreneur in principle would

be happy to enter a fair lottéry. In partlcu- '

lar; he would like to risk his savings in a
lottery that: pays’ S*(w) with’ probability

"/S*(w) zero otherwise. An entrepreneur
who wins this gamble would: become " fully

collateralized -and would. be able to invest .
without agency costs; a loser gets ZEero con- -

sumption.” Ex ante, this gamble i improves the
fair entrepreneur’s expected utility. %!
‘This-incentive for extra risk-taking seems

. 1o arise generically in models in which agency
costs ~are .decreasing in the wealth of the

agent (so-that there may be 1ncreasmg re-

~ turns to wealth over a range).? It is a legiti-

mate ‘objection to our approach that lotteries
of this sort are not seen in reality.?> Presum-

'This can be shown formally by modrfymg the

problem: (14) (19) to. allow the entrepreneur - to enter
any - fair savings lottery. Only intermediate- -quality en-
trepreneurs will actively desire to ‘enter such a lottery,

because of the shape of their payoff functions; good and -

poor entrepreneurs will be indifferent.
See Bernanke-Gertler, 1987, for another example,

: Although he does not consider them, Iotteries woiild'

also- seem . to - ameliorate the principal-agent - problem

’ studled by Sappmgton
Bt does seem,” though, - that people Who need a
“stake,” say to open a business, may exhibit risk- lovmg.

behavror .
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ably nsk -aversion, which we exclude is the

‘major explanation. Any other’ factor which

introduces concavity into the relationship
between returns and wealth (for example if
agency cost savings diminish as wealth rises:

- see Bernanke-Mark Gertler, 1987) would also
‘reduce- the incentive ‘for thJS sort of gam-‘
~ bling. '

For present purposes, ‘in the sp1r1t of"“.
maintaining internal consrstency, we will as-

“sume that this “savings lottery” among the.

fair entrepreneurs (or equivalently, between
the fair entrepreneurs and, say, lenders) does
take place. (Our basic macro results are es- -
sentially the same whether we allow the lot-
tery or rule it out arbltranly) Under this -
lottery, a fraction g(w)— §¢/8*(w) of en-

“trepreneurs of type « win their gamble and -

become fully collateralized investors; the rest
get zero consumption and do not invest.

The outcomes of the good and fair en-
trepreneurs show two contrastlng ways in

‘which the quantity of borrower wealth af-

fects investment efficiency. All investors with

- w < ®would mvest in a world without infor-
vmatlon problems,* since the net returns to
“their projects when there are no’ agency costs

are positive. With asymmetric information,”
all good entrepreneurs still invest, but they

"do so ‘with positive expected agency costs.
-These agency costs decrease in the level -of

entrepreneunal savings, S, Onl?' a fraction
of “fair” entrepreneurs invest; 2 those that
do expenence no. agency costs. This occurs
because as-'a class, the fair entrepreneurs

_ become  essentially self—ﬁnancrng (On' net, . »
‘the fair entrepreneurs are ablé to borrow

from lenders only the difference between full

- collateralization and the input cost of their .
projects.) Thus, investment by the intermedi- -
‘ate class of entrepreneurs is restricted essen-

tially . to the amount of “internal equity”
they can generate. The .result that. én-

'trepreneurs known’ to be more eﬁicrent can

borrow externally (albert with a thher cost

2 Poor entrepreneurs, w1th w> ®, do not mvest in
e)ther case, "
2If lotteries were ruled out, it would strll be the case:
that only a fraction of fair-entrepreficurs invest; agency
costs would preclude the relatrvely less efficient ones

-from undertakmg pro;ects ‘ _ S
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of funds externally than intemal'ly), but that -
more marginal projects must be largely self- -

financing, is-at least suggestive of real- world
arrangements.

C. Withiir-Period Equilibrium

We show now how the expected pnce and

the quantity of new capital are determined
“within a .period, grven the inherited capital
stock, and assuming y > 0.

In any period ¢, the inherited per capita
capital stock 'k, is predetermined. With la-
bor supplied inelastically, output is deter-

mined by the production function and the -
random productivity shock @ (compare (1)). -
- The wage and therefore lender and en-

- trepreneurial saving in 7 are determined.

We ‘would like to know the supply and
- demand curves for capital. Consider the de-

termination ‘of capital supply, for a ‘given
expected relative price of capital, §.2° For

w <'w, define p(w) to be the probability that:
an entrepreneur of type w is audited (in the -

bad state). The function p(w) is defined by

@7 ple)= max “?("72("2‘_ "1)" my’

B for w < w (compare (22)) p(w)is decreasrng
“in §.and in §¢ p(w).=0 for §¢ > $*(w).

Fair entrepreneurs (with types between _(«_)

, and w), because of the “collateralization 16t-

_tery,” do not face the agency cost of auditing

" when they invest; but only the fraction -of -

fair entrepreneurs who win the lottery are
- able to invest. Let g(w), defined for w <w<
@, be the fraction of fair entrepreneurs of
type w who can invest (and 1 - g(w) be the
fraction who are ‘excluded). Using the fact

that g(w) = 8¢/S*(w), and substituting from
 (26), we have _
rS¢
(28) g(w )—rmn —1
: rx(w) gry ,

for w<w< w. The quantlty'g(w)irncreases

q means q,+1 We continue to drop the trmc sub
script where there is no ambiguity. .

(29) K,.:-

rx(w) = ge,— rS° O)‘

. kyoy=kwn when y=
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~.in g and S” and for S">S*(w), we have

g(w)=1
Again, entrepreneurs of type w > & do not

" invest.

Total capital formatron (per head) n thrsb 7

‘case is given by.

Jeemmn el
'+[K/_ (w)dw]n, |

«

-where the expression in the first set of brack- - _
- ¢ts reflects capital formation (net of auditing =

costs) by good entrepreneurs and the second .-
expression in brackets is capital formation -
by fair entrepreneufs. (29) can be rewntten
as

: (30)_ k,»;1=“{k'<’3,—'[fgfrrlyp(w)dio

+/ (1- g(w)dw]}n [ssj,.‘

(30) is the cap1ta1 supply. curve for the

Y >0 case. It is depicted in Figure 3 as the. )

S’S’ curve, along with the perfect informa-

~ _tion capital supply curve (SS) (derived in
- Section II) for. reference. Several ~points can -
. be made about the S’S’ curve.

First, - $’S” lies to the ‘left -of SS that
is, capital supply is always less in the imper- -
fect information case. ((From (9) ‘and (10),
0; from (30), k,/,<
xwn when'y > 0.) This is because imperfect
collateralization when y > 0 -increases the

~agency costs for those projects undertaken

and (perhaps more srgnrﬁcantly) leads toa
decline in the number of projects that can be
profitably initiated.” -
Second, the §’S’ curve is upward sloprng '
in (§,,1, k,. 1) space. This can be verified by
differentiating the expression for k., , in (30)
with respect to §,, , using (27), (28), and the .

~ definitions of w and @ ((24) and (25)). (Note

that the: dependence of the cutoff “efficiency

‘levels  and'@ on 4., must be explicitly

taken into account.) Since as § gets large

~enough the system approaches “full collater- '

alization” "(p(w) and '1—g(w) “approach.

- “zero), the S’S’ and 'SS' curves “coincide at
'hrgh values of g :
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~ Third, unlike that of the SS curve, the
position of the §'S’ curve depends on a
- period-¢ . state variable, namely, entrepre-
neurial savings §¢ (which enters into the

expressions for p(w) and 1- g(w)).. High-

values of ‘S{ (which move the system closer
to full. collaterahzatlon) push the 'S'S’ curve

. down toward the SS curve; lower values of -

8¢ move the S’S’ curve up and away from
the SS curve. §’S’ reaches its farthest point
from SS when S° is at its minimum value.?’
‘The dashed line marked S'S(;,, in Flgure 3
describes this boundary. :
* . The determination of the demand for cap-
ital-is much simpler: Capital demand in the

y > 0 case is given by the identical DD curve-

;as in the y=0 case (equation (13)). The
_intersection of $’S’ and ‘DD (see Figure 3)

‘determines capital formation in perlod .

Output which is saved in ¢ but is not in-
“vested is stored, to be consumed in the sub-

-sequent period. This " fully determines the -

““within-period equilibrium.?
Two useful comparative statics results fol-

low directly. First, ‘consider- the effect of a

¥Given L°, the minimum possxble value of S occurs
when wages are minimum, which in turn occurs whén

v capital |per head is zero and § is at its.minimum .
._possible value. Assumptions made above suffice to guar-

-antee that this:minimal wage is positive.
Condition (3)’ guarantees that the §'S(;, curve
“intersects the vertical axis below the DD curve; so that
investment is positive no matter how. severe. the agency

problem. For:an analysis of investment: collapse in- -

duced by agency problems, see Bernanke-Gertler, 1987,

MARCH 1989

_rise in current income, emanating from an. .
-increase in either the inherited capital stock:

k,-or the value of the productivity shock 4,. ‘
In either case young entrepreneurs (as well

_ as. young lenders) will accumulate more sav-
-ings. H;gher,_entrepreneunal saving (S°¢) low-
‘ers agency costs and therefore shifts the $'S’

. curve down ‘to the right, raising "k, ‘and
- lowering' §,,,. This effect 1s not present in
the perfect information case. We see;. there-

~ fore that the presence of agency costs in-.

duces a channel’ of dependence of invest-

.ment on income as long as the incentive

constraint binds for some entrepreneurs.
Second, imagine a redistribution of (labor).

. endowment from entrepreneurs to lenders,
that is, raise L and lower L® so that nL°+

(1—m)L-isstill. equal to'one. The motlvatlonb‘ :

_-for this exercise is to model an aspect of

*“debt-deflation,” a situation in:which a com-

* bination . of unindexed debt . contracts. and

unexpected  deflation redistributes. wealth -
from_the debtor class to the creditor class.?’

A fall in L¢ lowers S°, shifting the 'S’ up

to the left; §,,, rises and k, ,, falls. Thus
a redistribution from: borrowers: to lenders

" depresses capital spending.- The intuition is "
- that lower entrepreneurial wealth raises the

agency costs associated with capital finance,

reducmg lhe net return to investment, 30

D Dynamlcs :

We are now equlpped to COIlSldCI' aggre-
gate. dynan'ucs for the y >0 case.
“As we have already seen; the (benchmark) .

4 vperfectvlnformatlon (y=10) case has no in-
teresting dynamics; the capital stock is fixed

The original dlscussmn of debt deﬂatlon is. Fisher,
1933. ‘See Bernanke, 1987, and James Hamilton, 1987,
for some. evidence that. debt-deflation was an important.
feature of the Great Depression. Why debt contracts are
in practice typically:unindexed is a deep puzzle ‘which -

.- we will not discuss here.

If- we had assumed dnmxmshmg rather -than con-
stant retums.to the storage technology, the debt-defla- ‘
tion (by driving a larger. share of savings into"storage,

~ the alternative asset) would. also cause the safe rate .of

return to fall;. this is the *“fight to quahty phe- .
nomenon. 'Note" though“that; since§ rises,”debt-defla-
tion cannot explain a:stock markét crash without intfo-
ducing .additional factors (such as aggregate demand
extemahnes) .
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and production varies only with the produc-
tivity. shock 4. The y> 0 case is different
because of the dependénce of the cdpital
- supply curve on entrepreneurial savings S°.
- The .§’S” curve is shifted by variations in
either the current- capital ‘stock &, or the

- productivity shock 4, either of which affects-
‘the value of the entrepreneurs’ labor endow- -

ments.and thus their savings. Thus future
_capital depends on both current capital and

~ productivity, leadlng to'a nontrivial dynam-
ics.

- Consider ‘how "a. productlvrty shock s
: ‘propagated over. time when y>0. In the.

~informationally constrained region, a (tem-
porary) rise in § stimulates investment by
increasing entrepreneurial net worth (since
“incomes increase). The .S’S’ curve shifts
nghtward The expansion persists because
* the rise in the future capital stock makes
_ investment in the subsequent period high-
~er ‘than it would otherwise bé. Through

~the same mechanism, negative. productivity

" shocks may induce. a persistent investment
downturn. This is.our attempt to capture in
a formal model the following sort of ‘intu-
ition: 'In good times, when profits are hlgh
~and .balance sheets are healthy, it is easier
for firms to obtain outside funds. This stimu-
lates .investment and propagates the good
.. times.. Conversely, poor financial health in
‘bad t1mes reduces investment and reinforces

“the decline in output. Note again that this
~ rationalizes a sort of accelerator effect. of

income on investment;. note also that coun-
tercyclical agency- costs are cruc1al to ‘the
story.

‘turbances may be asymmetric in this setup.
(Sharp: 1nvestment downturns are more likely
.than sharp upturns) For example, suppose
the initial level of capital equals the value
the economy attains under perfect informa-
‘tion; denote this value as k. . Next, for the
case k,=k_ ., let 8* be the minimum value

of 8 which generates a level of S¢ large ‘

~ “enough to make all “good” and “fair” en-
- trepreneurs fully collateralized.’® Diagram-

" 1Given (6), (25). (26), and (13), 8 is defined by % =
. [X(a)_([i(kmax)/r)Kl]/[f(kmax)—f’(kmax)kmax] »

" capital stock k

The dynanuc effects of productwrty dis-
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matically, 9* ‘is the minimum realization of o

6 which makes the capital supply curve ($'S") -
exactly overlap the perfect information sup-. ",
ply curve (SS), given k, =k

max- 1N this case;
a realization of 4 above 6* has no, effect on.
investment: The S’S’ does not move outward:

- ‘since all the éfficient entrepreneurs are al--

ready fully collateralized. In contrast, a real-
ization of § below 6* by pushing some:
entrepreneurs below full collateralization and -
moving ‘the' S'S’ curve left, 1nduces an in-.
vestment downturn.

An explicit’ charactenzatlon of the sto-
chastic steady state of this model cannot be
obtained' without some additional assump-
tions (for example, about functional forms).’
We may note several points, however: First,

“as long as some part of the support. of § is
“ below 8*, then even if the economy begins at

K max; there is some probability that it will be
in the informationally constrained region in,
the next perlod Second, if the economy be-
gins at the minimum possible. equilibrium
mm
DD and S'S;,;, curves); and assuming that § .
is' a nondegenerate and continucusly -dis-

~ tributed random variable, the capital stock
~will “almost certainly rise over time. Third,
: 1ndependent of initial conditions, the equ1-
-11br1um capital stock in' each peériod (it is

easy to. show) will lie in. the interval
[ mins Kmax)- We. conclude that for most
plausible parameterizations_the system will.
be in the interior of the 1nformat10nally con-
strained reglon with some positive probabil- -
ity in any given period, even asymptotically.

A “distributional - shock, as described in

Section 111, Part C, will also initiate interest-
ing dynamics. In particular; a redistribution

_from borrowers to lenders ‘that does not af-

fect total income will lower investment not
only in the current period, but for a number
of subsequent periods as well. Thus balance
sheet considerations may initiate, as. well as

propagate cychcal ﬂuctuatlons ’

IV Conclusxon ‘
We have constructed a 51mp1e neoclassrcal ‘

model of intrinsic business cycle dynanucs in-
which borrowers’

play an important role. The critical insight -

(at the intersection of the . ‘

balance sheet positions - ‘
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is that the agency costs of undertakrng phys-

ical investments are inversely Trelated to

-the entrepreneur’s/borrower’s net worth,
As’ a result, accelerator effects on invest-

ment emerge: Strengthened borrower bal-

ance sheets resulting from good -times . ex-
pand investment demand, which in turn
tends to amplrfy the upturn; weakened bal-
-ance sheets in bad times do just the opposite.
The aggregate effects of productivity ‘shocks

~may be asymmetric (since the agency prob-.

-lem may only bind on. the “down” side).

“Further, redistributions -or other shocks that -

affect borrowers’ balance sheets (as may oc-

cur in a-debt- deﬂatlon) wrll have aggregate -

real effects.

We have investigated extensions of this

approach’ in related work. Our 1987 paper
studies. the macroeconomic implications. of

agency ‘costs in-a richer model of the invest--

ment process. In that model;, projects.differ
ex ante (not just ex post, as'in the costly
state 'verification model), borrowers-are’ able
to obtain pri‘vate’information about project
quality by i 1ncurr1ng an evaluation cost, and
borrowers must decide whether to proceed
with projects that they have evaluated. The
_analysis of that model shows. that the. con-
cept of “agency costs” relevant to macroeco-
“nomic fluctuations is much broader than the
monitoring costs. of the present paper:
“Agency costs” should include any deviation

from first-best outcomes associated with the .

necessity of external finance (whether it be

through debt or other instruments). This re--

sult is important for 1nterpret1ng the model
empirically. Our companion paper also veri-

fies 'the robustness of this basic approach'to -

variations in assumptrons about endowments
- and the information’ structure, and to per-
* mitting coalitions among entrepreneurs.

We have not discussed policy implications

-in the present paper. While, as in most OG
models, the competitive solution of our
" model. economy' is not guaranteed to be
Pareto optimal, it is efficient in a limited,
intra- generatronal sense.>? - Issues of effi-

20ur dynamic equi]ibrium replicates the solution. to
La planmng problem in which there are restrictions on
1ntergeneralronal trades and the planner is not ‘allowed

‘ »MARC’H 7989 .

ciency and polrcy are taken up at greater

length in our 1987 paper. In partrcular that
‘paper discusses whether a policy of “debtor

bailouts” (redrstrrbutrons from -lenders - to-
borrowers) may be desirable when borrower

* net-worth-is low. Also addressed there is the
.issue of whether agency costs typically lead
‘to ““under”- or ‘over”
_age ‘

- Finally; it is 1mportant to find out whether -
the qualitative - results  of “ this- paper. - go
through when borrowers and lenders are able
to make contacts that last many periods.

"This has been d‘one by Gertler (1988). In an
_n-period -setting, he shows that the corcept °

of *fborrower net worth” should: be aug-
mented to include not just current endow- .
ments (as.in the present paper), but. also the
“most secure” portion- of expected future

'proﬁts thus, agency costs depend not only -
on current wealth but also on expected fu-
ture conditions. He demonstrates that this . .
. can.induce additional interesting cyclical dy-

namics into the aggregate economy.

'APPENDIX: OPTIMAL CONTRACTING
* WITH STOCHASTIC AUDITING .

This appendxx ‘studies the optrmal ﬁnancral contract
between risk-neutral®® entreprenieurs. and. lenders when -
there is private information about project outcomes but
lenders have access to a-costly auditing technology, as

described in the text, We allow explicitly for-a-frandom- = -

ized auditing strategy by the lenders. ‘As in’ the main
text, we are assumrng that borrowing and investment
occurs in a given period 1, and that project realization, |
auditing, and “settling up” by entrepreneurs and lenders

-occurs in ¢ + 1. .Settling up’is done via transfers of the

produced capital good;-and takes place before: the pe-
rod-(r'+1) value of capital, in terms of the consump-
tion good, is known, Time subscnpts are omitted below

_ for legibility. -

‘There are .n_.possible outcomes of ‘the investmient .
project. In:state' i, x; units of the capital good are
produced.” Assume-0 < k; <Ky < - <K,
the probability of the ith outcome'by =, .7 > 0. After ="

_to. ma.rupulate the relative pnce of caprtal in order to

relax incentive constraints.
The assumption of risk-neutrality drfferentrates our
analysis'from’that ‘of Townisend, 1988, and Mookherjee

and-Png, 1987, who consider thé risk-averse case. Inter-

estrngly, the risk-neutral casé séems 16 avoid some ap-
parent anomalies thatcan afise in the optrma] contract
with risk aversion. -

1nvestment on.aver-' '

and: denote
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privately observing the true state j,.the entrepreneur-

announces a state, say k, to the lenders. The lenders can

verify the true state ‘only by incurring an auditing cost.
of y units of capital. We assume that-lies of the form .

" k < j are feasible; ‘in this case, the entrepreneur can
“hide” the extra capita] x; — . The expected value of
this hidden' capital is -§(x; — x,) units of consumption,
where § is the expected relative price of capital. Lies of
the form k> j are assumed infeasible, that is,. the

entrepreneur ‘cannot show the lenders produced caprtal‘

that does not exist.

- We look for the opumal incentive- compatrble con-

tract. Let ¢; be the entrepreneur’s contractual consump-
tion when he announces outcome i and is not audited,
and let ¢ be his consumption when he announces i, is
audited, ‘and is found to be telling the truth. (It is
straightforward to show that the entrepreneur’s optimal
: - consumption when he is audited and found to be lying
. is zero (see Mookherjee and Png, 1987); we impose this
from the beginning.) We .allow a general. stochastic
. auditing strategy: The lenders can coinmit in advance to
‘auditing an announcement. of outcome i with probabil-
ity p;. The total input cost of the project is x (here we
hold the entrepreneur’s “efﬁcrency,” w, fixed). The en-
trepreneurs contribution is his savings S°, and the
interest rate is r, so that the lenders’ ‘total required
_returnis r(x — S¢). The entrepreneur s (borrower $) for-
mal problem is

(A1) [max Z (P,c +(1- P,) )

{eiveip} =1

subject to,

Z [q~

(P:Cf'*(l'_-l’il)ci)"@ﬂ]
i=1 AN -
“ 2‘r.(x-S‘)" L (A)
(A Pt +(1=p)e; 2 (1=5) (c +q(x ~5))

'vi 2 LN j<i ()\z,j)

“(Ad) 620 i=lan _(Az,)
(AS) 20 =12, (Ag)
(A6) - p20 =121 (Ay)

(A7) 1> p; =12, "_(Xsi)

where the multlphers assocrated with ‘each set -of con-
_ straints are in the right margin in parentheses, and § is
the expected value of 4,+1. The entrepreneur’s objec-
tive, (Al), is to maximize expected consumptron subject
to thé constraint ‘that lenders receive their required
return (A2), the truth-telling constraint (A3), nonnega-

tivity constraints on'c; and cZ, (A4).and (A5), and the -

restriction that audmng probabilities -be between zero

‘_(AM)' ‘m(C.“ -
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vand one, (A6) and (A7). The first- order condmons for

Clyc (1_ 3 v")) €y G ('_
(i=2 2,. ,n—l), and p,, are, respectrve]y,

1) Cry Prs- p:

(A8) .ﬂl-pl(lb— )\1)+)\41=0
i=1
(A9) ‘”pl(l A)4'-‘”1ZZAZU-F}‘AJ'—O
. - s}
o i~'=:2,..‘l.,n
(A10)  m(1=p)(-N)
~(1-p) Y )\2“_+X11=0
- k=2
. | | :
(All) ( p:)(l_x)-*'(l—pz)Z)‘ZU
. L=l .
—(1_171) Z >‘2kl+>‘3:'—0
k=1+l_
s i=2,...,;n-1
(A1) (1 pn)(l—x)
» ’ n—l
+(l~p’|) Z >‘2nj+>‘3n_0
(A13) ""1‘(";7 = Cr)(‘l‘; )\1)4)\1711‘(77

L Z (Cr+q("k““1))>‘2kr+>‘sr )\61—0
k=12
c,-)(l_*kx)—Xméy
=1 »

C)szu

j=1

.‘+ Z (C’+q("k—"))>‘2k:+>‘5c >‘6:_0

k=i 41"
» ) } i=2,.,.,n-1,
A19) n(-e)0-2)
R ‘ hlr SRR
. )\ q'y+(c = ) Z)\2"1+)\5"j)\ =0
, Coisr o

v\.

From (A8) or (A9) it is 1mmedrate that )\1 >1, S0
that the lenders’ return:constraint (A2): always binds.

. Adding the difference between the LHS and RHS_of
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-is, p="0,all i;iff r(x— 8) < gx;.

PROOF:
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(A2) to the ohjectiue (Al) reveals that the problem is
- unchanged if we replace (Al) with ) '

n

L (ALY min' ) mdpy.

(c}'.c,-.p,'} i=1

Thus we have

Result-1. The optimal contract minimizes expected ..

auditing costs, subject to the constraints (A2)-(A7).
Result 1 and the fact that (A2) binds imply that
expected auditing costs under the optimal contract are

" 'nondecreasing -in the return required by lenders (the

RHS . of (A2)) For fixed r, this required return is
decreasing in S, the ‘collateral of the entrepreneurs
Thus we have

Result 2. Expected auditing costs. under the optimal '
.contract are nonincreasing in the quantity of the en-

trepreneur $ collateral S (and they are strictly decreas-

ing in §¢ when expected audrtmg costs- are .positive at -
_ the initial point).

We have noted that A, >1. There are two. mterestmg
subcases, A; =1 and A, >1 If A; =1, then we are in the

case of no auditing; that is; p,—O all i (Proof: If.

}\ =1,.then from (A9) we have p, 20 =0(i=2,...,n
J < i). (A12) and the fact that p,A,, ;=0 rmphes >\2,,/

. =0, j<n. Using (All) and workmg recursively back-

ward from i=n -1, we conclude A2, =0 (i=

2,...,n; j<i) From (A13)—(A15), this implies Ag; > 0, -

all' i; that is, p; =0.) On the other hand, if p,>0 for
any i, then A; > 1. (Proof: If some p; > 0, then A5, =0.
Suppose that A; =1. From (A13)-(Al15), A, = 0'implies
that some X2i; or A,,; must be positive. But, as shown
Jjust above, this implies A; >.1, a contradiction.) .

~ Consider first the no-auditing case (A, =1). With no
auditing there is no deadweight loss; the ‘“first best” is

attained. The next result characterizes when thrs is

possible.

Result 3. The optimal contract involves no auditing if
“and only if the lender’s required return is less than the

value ‘of the worst possible outcome of the project; that

PROOF

Suppose p; —0 all i. From (A3), this 1mphes ¢ >
e = "1) i=

r(x—8%) < qxl, whrch proves sufficiency. Now suppose
r(x —8¢) < gk;.. Then ‘the contract {¢,=gx;, — r(x~-
S¢), pi =0, ¢? irrelevant} satisfies the constraints and
involves. no auditing. -Since auditing costs are mini-
mized, this contract is optimal, by Result' 1. .

When r(x —8°) > §;, we ate in the case \; > 1, and
" the optimal contract involves some positive probabrhty )
-.-of auditing. We grve a t'ew tesults for this case ()x, >11is
“maintained).
Result 4. In any state in’ which there is'a posmve.
probability of ‘auditing, the entrepreneur recéives posi-
tive consumption-only if he i is audrted that is; 2 >0 -

B P32 P

¢;=0.

Our.- proof is for 1—2 ,n—1; similar arguments

apply for i=1and i=n. Assume 1>p;>0.(If p;=1,

,n. Substituting this into (A2) yields ‘

‘the. value of .¢, is irrelevant) Comparing (All) and
(A9), note that the first two terms of (All) are propor-
tional to — Ay, If A4, >0, then (All) implies Ay; > 0

_ arid we are done. Suppose that A,; = 0. Then,.in (Al4),

the first and third terms, which are proportional to-Ay;,

“disappear. Since As; =0, for (Al4) to hold there must

be some k> i such that )\2,”>0 (All) then again
implies >\3, > 0, so that ¢, =0.

Result 5, The entrepreneur receives no. consumptron :

in the worst state; c1 =¢ =0

PROOF:

. Ay >0 (if p;>0).and >\31>0 @if p1<1) fouow"-_
_immediately from (A8) and (A10).

Result- 6 Let. & = p,c? +(1 - p,)c,- be the ‘en-
trepreneur’s expected consumption in state i. Then ¢, is
nondecreasing in i/, that is, the entrepreneur does bétter
in better states. v C

5.

PROOF:

‘For some ¢, we wish to show that ¢ &> c,, any k> i,

&, =0, so let IS If A;; >0 and Ay, >0, then & =0
and the result is immediate: Suppose instead then that
either A5, =0 or A,;=0. Then from (All) or (A9),
there exists some j <i such that'A;,; > 0. This implies
& =01~ pj)(cj+q(x —«.)). For.any k>1i, we know

" from (A3) ‘that ¢, > (f PNc + G =x)) > (1=

e + G(xj=x,;)) = é;. Thus expected consumption is

' actually stnctly 1ncreasrng in the range where it is -

positive.

‘Result 7. There isnever any audrtmg in’ the highest
state; p, = 0.

PROOF: -, L ’ '
:Suppose - p, > 0. Then: A, —0 and; from Result 4,

¢,=0. Now if ¢4 =0 also,” (Al5) can_hold only if

>\5" > 0, and we.'have.a contradiction ‘Suppose instead

that-c¢ > 0. Then A,;, = 0. Comparing (Al5) with (A9), -

we see that the first and third terms of (A15), which are
proportional to A4, must be zero. But then once again

,(AlS) can hold only lf >\5" >0,a contradrctlon

Resull 8 The probability of audmng is nomncreasmg‘

in' the announced state ( p; is nonincreasing in 1)

PROOF o T
For any p,, i'=2,...;n—1, we wish to show that

Di- 1>p, If. p;=0, thJs is tnvral so take p,>0. By

Result' 4, ¢,;=0." Now there are two- possibilities to
consrder, ¢ —0 “and ¢ > 0. !
Suppose cf=0. Then for (A14) to “hold, there

‘must-be some’ k->'it'such that- X;,;>0. Thus &, =

= pG(xe = &), where ¢, 1s-defined as in Result 6.

We - kniow _that Ck>(1*17, ey + Gk =, 1)
‘Since- ¢, ,+q(xk L ,)>q(xk x) 1t must be that

If ¢f >0, then: >\4, = 0 and the first and tthd terms
-of (A14) which togéther are proportronal t0:A4;, equal
zeto. For (Al4) to hold, there must agmn be-some k >.i
such’ that "X,,, >0, and the argument is the same as
bet‘ore :
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