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15 loans are considered "balance sheet" loans because the loan is disclosed on the

corporate balance sheet and the lending entity would have recourse against the other
assets of the business should the corporation default on the loan. Banks also issue
"non-recourse” loans to corporations, which are generally tied to a particular project,
held in a special purpose vehicle, and for which the lending entity does not have

20  recourse against other assets of the parent corporation in the event of default.

Prior to issuing loans, banks typically conduct a risk analysis related to the
loan to determine whether the applicant is credit worthy, how much the bank should
loan and at what price. Analyzing the risk- of generic corporate loans can be

25  approached through the use of actuarial factors derived from historical experience.
This is possible because the characteristics of these loans have more in common than
they have differences. For a given credit risk rating, be it by Moody’s™, Standard &
Poor's™ (S&P)™ or ANZ’s™ CCR™ (Customer Credit Rating), the probability that
a borrower will default on its debt can be estimated based on historical default rates.

30  Furthermore, historical default experience provide insight into how much a lending
entity can expect to lose in the event of default (Loss Given Default, or LGD), given a
loan’s standing within the borrower's capital structure, and the industry of the
borrowing entity. One key to this method of analysis is that the pool of loans being
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credit 1r5at ' ngs anprggerdf;e';n?erwngﬂrc] Ei\lgd tegec%iti\érel o?' An%]cqglr an%lysis related to structured
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lender understand the risks inherent in a particular transaction. Once the risks are

assessed, these risks can be priced to determine the loan's net income after the cost of

capital (NLACC) as a measure of the loan's economic value added to the lender. With

20  alevel playing field, one can objectively determine what deals should be pursued on a

| day-to-day basis. Second, it provides the lender with the necessary insight into

several factors at the individual loan and portfolio levels, including how much risk the

enterprise is taking, how much they can expect to eamn by originating, executing and

holding these loans, how much economic capital they should hold to ensure the

25  survival of the institution, and how much they should provision for expected losses.
Ultimately, this helps determine how large the portfolio can and should be relative to

a financial institutions available capital and how it should be positioned strategically.

Through such analyses, credit ratings can be determined to give a lender a
30 relative risk rating for a particular loan as measured against a standardized loan risk
rating system. As discussed, credit models are used to compute provisioning and

economic capital for financial institutions. Unfortunately, the current methodology
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15  default frequency (EDF), loss given default (LGD), and volatility (or uncertainty) of
loss (VoL) are estimated. With values for these e¢lements, a number of important
measures can be determined, including a customer credit rating (CR), a loss indicator
(LI), expected loss (EL), economic capital (EC), net income after cost of capital
(NTACC), and risk adjusted return on capital (RAROC).

20

Examples of decision-assisting systems for use in banking and other areas are
described in the following U.S. Patent Nos.: 4,985,141 to Lyons et al.; 5,062,055 to
Chinnaswamy et al.; 5,189,606 to Burns et al.; 5,361,201 to Jost et al,; 5,696,907 to
Tom,; 5,774,883 to Anderson et al.; 5,966,700 to Gould et al.; 6,078,903 to Kealhofer;

25 6,078,905 to Pich-LeWinter; 6,112,190 to Fletcher et al.; and 6,119,103 to Basch et
al. Other examples are described in International patent applications W0/99/09517 to
Fletcher et al., and WQ/99/48036 to Jammal et al. None of the above references
describes a method which can accurately estimate risk and profitability of a project
finance loan through the analysis of commercial and country risks, to assist in the

30 decision-making of the lending entity and to assist with accurately determining a

provisioning amount and an economic capital amount.
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20  project to the local government, and the participation by Export Credit Agencies
(ECAs) and Multi-Lateral Institutions (MLs) and the reason for default. Participation
by guarantors such as ECAs and/or MLs generally reduces the overall loan risk of 2

project.

25 There are two broad categories of Country Risk. They are (1) the possibility
of cross border default and (2) default caused by Political Violence. The risk of a -
cross border default is characterized by the government's ability and willingness to
service foreign currency obligations. The risk of default caused by political violence
is characterized by war, expropriation, regulatory instability, property rights, and

30  transparency (or lack thereof) in the legal systems, for example. Total Country Risk
is the sum of these two broad elements (EDFcountry = EDFcross morbDER +

EDFpoLiTical VIOLENCE). A proprietary Country Index (CI) can be used as a measure of
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15
The level of uncertainty in the EDF and LGD estimates described is also of

interest in reaching a loan determination. The volatility of EDF (which can be
represented as a binomial function) can be computed mathematically, and the
volatility of LGD requires statistical estimation based on sampled data, to be

20  discussed hereinafter.

Expected Loss (EL) represents the level of credit losses expected over the life
of the loan or specific time horizon. Actual loss for a portfolio of loans may differ
from expected loss from period to period, but should on average converge to expected

25  loss over a business cycle. EL is applied only to loans that are not yet in default, as
loans already in default are considered as losses for a previous period. From a
practical standpoint, Expected Loss can be calculated for a specific loan or transaction
as the product of the EDF, the LGD, and the Exposure Amount (EA). Fig. 2A shows
how EL may be determined in accordance with the method of the present invention.

30

Since there are a number of ways a project can default, a project loan can be

thought of as having a “portfolio” of risks. In simple terms, the expected loss for
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portfolio. In other words, if a loan improves the diversification of the loan portfolio,
15  the economic capital needed to support that loan is low. If; on the other hand, the loan
adds to an already high concentration, it provides little diversification benefit and a
large amount of capital is required. As described herein, Volatility of Loss (V. ol) and
Unexpected Loss (UL) are used interchangeably. Both are equal to one standard
deviation around Expected Loss (EL). Fig. 2B is an example distribution chart 62
20 showing EL, VoL, and Economic Capital.

Having defined UL (and VoL) as one standard deviation from EL, one can
then determine the desired level of default risk the lender is willing to carry. While
minimizing this figure would appear desirable, there is a trade-off between a lender's

25  credit rating and their cost of capital. A Capital Multiplier (CM) represents the
number of standard deviations that are needed to absorb an annual loss with sufficient
confidence to match the default probability of the financial institution's target credit
rating. For example, one can assume a CM of 9.0 is needed to maintain an AA credit
rating from S&P. Then, before diversification benefits, the financial institution needs

30  capital equal to 9.0 x UL for the loan in question to be sufficiently confident that it

- will have enough capital to maintain solvency, and absorb all credit losses given any

economic scenario.
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the basic theoretical framework is straightforward, its application to
structured infrastructure lending is nore conplex. This is because there is

nmore than 5 oneltuimthus one abiso @ PEasent By BHioB 49 RIYWIca FEETE 2 . When
considering.the risk driver f I 1 endi ng, one nust consi der
t he commer Oéﬁcc‘iufaéayaﬁe\%?%ﬁlg%s’kgg%@ﬁﬁ%&?‘?@?ﬁ“ﬁ%ﬂér ations (Technica
Reasons), supply or supplier, off-taker, refinance

15 It is another object of the present invention to assist lenders in making loan

decisions related to project finance.

It is yet amother object of the present invention to provide a system and
method for accurately assessing the profitability of a project finance loan.
20

It is a further object of the present invention to improve systems for credit

rating of project finance loans.

It is another object of the present invention to improve accuracy and
25  predictability of provisioning and economic capital computations in connection with

bank lending.

By the present invention, there is thus provided a system and method for

assisting lenders in making decisions related to project finance loans. The present

30 invention employs a model which considers each risk relevant to the loan
determination, including commercial/economic and country risks. From this analysis,

the present invention can determine the estimated default frequency (EDF), the loss



and macro-econom ¢ factors. Country risk drivers include Political Violence
(expropriation, war, and potential for regulatory instability, etc.), as
wel | as ®Y@8¥0343¢ Border (Currency |nconvertibility) riskBCTES0YR¢4hyus one
obj ect of the present invention to provide a system and nethod for
accurately assessing the risk of a project finance | oanReplbcehientShe@@not her
obj ect of the present invention to assi$t |enders in makingilaginzoodeci si ons
related to project finance. It is yet another object of the present

i nvention to provide a systemand_  nethod for accurately assessing the
profitabil i gyendefzuls K%ﬁ@giveflatﬂmﬁeéthedaw (Ved.); and %anare?qw%ﬁ%ff TOLH [ RERYISIBR t he
present. | nVeR baAhS: LIRELYRISY R B 14k £ B bives Pdied Rl RAEC Frdsh nance
|l oans. It is another object of the present inventioOn“"to | nprove accuracy
and 25 pr ethicirdainbatioy, i ppesent mvertiongearndscebonssd © dedgrintind a cosditutating ons i n
connection wifh bagﬂk | endi ng I%ly the present invention, there is thus
provi ded a %‘iFL?r@ﬁ‘f 8y RSRFIBES 1ob} © BN IPIERI%F nder s i n naki ng deci si ons
related §o0 project finance |oans. The present 30 invention enploys a nodel

whi ch consi ders each risk relevant to the |l oan determ nation, including
commer ci al / econoli onarghtodiment yofr thekpresdat dnvention, &nabmpiite, ExpdeéedoLessent

i nvention can det.ernmine, t ti faul t .frequency , e loss WO
03/ 034309 PEFPNIEEE/ WB&WQ&Q 56 28T PP Qéﬁlén 5@?? 8¢ aul v

(LGD), vol avioldtilivy f 1.6438s hesied ffdakh o2 e faddrd AREIRESE Wathahe BfRYprEdton  and
econom ¢ capital "outlays for the lender for the given project finance | oan.

From this torelatinnbasween thesesversenByithe piesens anvenhion| these fecters ae modeded er ni ne
a credityratin nd profitabil] for.the agiven P n. 5
e L2 e A A AR 0] s A
Econoni ¢ Capy tnédcro-do¥ofni@ fabtdRAROE-thke pricd & eolupfepjiftedest &nfoddkn ekéHanged
Vol atility of Loss is needed for each of the factors above, algong with the
appr opr i at etates, for example) can be computed outside the model of the present nvention using

a Monte Carlo process. The resnlts of this analysis can be input into the model of the

present invention for incorporation into the risk rating, NIACC and RAROC analysis.

15 To quantify the macro-economic analysis, a cash flow model can be built and
thousands of scenarios sampled using a random simulation approach, such as a Monte
Carlo analysis, for example. All other risks are estimated and included in the analysis

using the Risk Integration Model (RIM™) of the present invention.

20 The risk integration model ®RIM™) included as part of the present invention
is an analytical tool used to perform the risk analysis to compute expected
profitability estimates and a credit rating. The credit rating can be compﬁted year-by-
year to determine the time and level of peak risk, as well as the average risk rating,
over the life of the loan. The same can be done for the profitability analysis. The

25 RIM™ of the present invention assembles the relevant risk factors to assess the
overall risk and profitability of a project loan. Making a series of choices from an
input menu that describes the characteristics of the loan initiates the loan evaluation.
In one embodiment of the present invention, the model considers the risk of early
repayment. A statistical model is built-in, to assess the probability the loan will be

30 called at any point in the life of the loan. As a result, profitability is not only
computed on a credit risk adjusted basis, but on a call-adjusted basis as well. In

another embodiment of the invention, the model considers factors related to



correl ati on between these events. By the present invention, these factors
are nodel ed 10 so as to generate accurate figures to assist in |oan

deci si on WRR¥HY309Ri sks i ntroduced by macro-economni c fact BEHUSQRF6H gke
price & volune, interest & foreign exchange rates, for exanple) can be
conput ed outside the nodel of the present invention usi Kgplagn¥shestCarl o
process. The results of this analysis cé&n be i nput into thaimpeetooef the
present invention for incorporation into the risk rating, N ACC and RARCC

anal ysis. 15 To quantify {he r.o-egonom ¢ anal ysSi Sy . flow el can
be bui | ¢t anefnesies dn aligreakmanelis 8&5%5#11&3&88353‘?%5035%?1??135%&%‘? IGRE
approach, s ﬁl'fﬁ!. s ddteorecasdd.e. Al other risks are
esti mat ed a%oglﬁf?]eg}r%gg%ﬂlfeﬁatt e%ﬁgﬁf}?ﬁ% us?rfg the Ri sk Integration Mdel
(RIM') of the present invention. 20 The risk integration nodel (R MIm
included as part of the present invention is an analytical tool used to
performthe risk analysis to conpute expected profitability estimtes and
a credits r aghfF DEYERIPEON OFADRAWISALS be conput ed year-by- year to
determ ne the r risk, as well as the average risk
rating, over the |life of the |loan. The sane can be done for the

rofitabili nal ysis. .The 2 m.of .t i i Assfodbl es the
Pel evant riéﬁ}'ﬁdﬁ?éﬁm’?@%@éggﬁrﬁl\{ﬂg}g 150 gﬁq Qétﬁgtgagﬁﬂgrﬁérﬁgﬁeg% 1|31|§| ty of a
proj ect | oagr mblekdl ivehifén BSacBbrdafiRiviigorde epibodimentof tie present infvaritionescri bes

the characteristics of the loan initiates the |oan evaluation. In one
enbodi nent of the present invention, the nodel considers the risk of early

repaymept . LAt §.STE k. . i i [ t he
oan wi 1 EIC A ie iR ap S ing FarBld bl st ARGEPAl i RUBR ALY |
profitabiliind 4 Seholl ofdbigrmintimgaxpeded fossfarraddan transskticiising the meibodof but on
a call-adjusted basis as well. In another enbodi nent of the invention, the
nodel consi WEPESEHARYNEORe| at ed to WO 03/ 034309 PCT/ USOL/ 42764 Repl acenent
Sheet 11 April 2006 refinancing. A statistical nodel is built in to assess

the possibility that the loan will not be refinanceable at the contracted
maturity daFEs.oB ishediagam stowhig EFaDES ditetntion acretinlgss for a hypothetical
"~ 15 loan.

FIGS. 3A and 3B are sample sets of estimated default frequency (EDF) values as may

be developed in accordance with the present invention.

20  FIG. 4 is a sample set of historical default rates as may be used in accordance with the

present invention.

FIGS. 5A, 5B, 6A and 6C show sample input pages for use in accordance with one
embodiment of the present invention,

235

FIG. 7A shows a sample table for use in inputting a specific insurer in accordance

with one embodiment of the present invention.

FIG. 7B shows a sample partial table of booking points and associated tax rates and

30  hurdle rates for use in connection with the present invention.



FIG 1 is a systemdiagramillustrating inputs and outputs of the risk
integration nodel of the present invention in accordance with one

enbodi mewo 03/04B® present invention. 10 FIG 2A is a di agP@RMUSHARN g
various default states of a |loan after it has been made, and a nethod of
determ ni ng expected loss for a |oan transaction using tRglateichathe@f the
‘present invention. FIG 2B is a diagrami8howi ng a sanpl e digtAprbgioéon of
credit loss for a hypothetical 15 loan. FIGS. 3A and 3B are sanple sets of

estimated default fr enc EDF al ues as nmay .he devel oped i n_accordance
o th ehe o  FBY. ba spd R R S mplesiiy paeder g s Be Pa g e R RL o
rates as mayy,dp i&?@&o}d&]né&ﬁﬂh@ﬁ@&%bémiﬁ@mtmhe ﬁ{e@éﬁﬁﬁvehﬁé‘xﬁnti on. FIGS. 5A

5B, 6A and 6C show sanple input pages for use in accordance with one
enbodi nent of the present invention. 25 FIG 7A shows a sanple table for

use in inputting S [ fic insurer in.accqord e i th o |.nent of
t he present ﬁﬁge%éi%ﬁ%azflﬁw %é@ﬂ@ﬁ“&lwﬁﬂ’égﬁ}%“f&ﬁ‘g fegﬁﬁg ﬁggoygg{o g|F0ng

poi nts agd assReEtiaERfor MlysRaScIPOM bedted I finfledtinositl @ lodiikiadseegnanct i on
with the present invention. W 03/034309 PCT/US01/ 42764 10 Repl acenent

Sheet 11 Apn adcorDDee Witltsne gmbeditegBfdhopresers rsnBoR.nput page for use with
anal yzi ng nmacro-econom c factors in accordance wth one enbodi nent of the
present invention. FIGS. 8C and 8D show a sanple partial input page

i ncl udi ng r 3@kt 9 dudond ahéwmcsampldinpap pagesciol ase dn defeinyihg cotmteh riskrinbe
used in connection with a |logan, risk _assessnment in accordance with one
embodi nent  @ecardance e embodimsng pf the presenign¥iiiony show sanpl e i nput pages
for use jn determ ning country risk in accordance with one enbodi nent of
the present invention. 10 FIG 11 shows a sanple worksheet for determ ning
a country rif&. Ihtliowg d sampixcworkalneefor determining a country risk rating in accordance

with one embodiment of the present invention.

FIGS. 12 and 13 show sample input pages for use in determining construction risk

15 factors in accordance with one embodiment of the present invention.

FIG. 14 shows a sample rating table showing sample construction and operating phase

ratings for a variety of project types in accordance with the present invention.

20  FIGS. 15 through 27 show sample scoring and rating tables for use with various risk

factors of the present invention.

FIGS. 28A and 28B show sample tables of the probability of refinance failure in
accordance with one embodiment of the present invention.

25
FIG. 29 shows a sample table of EDF vectors in connection with insurance types and

refinance risk for use in accordance with the present invention.

FIGS. 30A and 30B show sample summary tables of EDF values for use in

30 connection with the present invention.



wi th one enbodi mrent of the present invention. FIGS. 12 and 13 show sanpl e

i nput pages for use in determning construction risk 15 factors in

accor dand€0 @#/633¥ne enbodi ment of the present invention. PCTUSAM2EHoWS a
sanple rating table showi ng sanpl e constructi on and operati ng phase
ratings for a variety of project types in accordance W tipplbignchi S8&nt

i nvention. .20 FIGS. 15 through 27 show éérrpl e scoring and r@tApag2doabl es for
use with various risk factors of the present invention. FIGS. 28A and 28B

show sanpl e I of. .t he bability of refinance fai.lure in acgordance
U one. erBAGRTTA. THE PiLS1s7 Aok ciils G epons 11 18 DdoBaisien ULl o
table of EDhMeGtiRT&ht0A, CONnection with insurance types and refinance risk

for use in accordance wth the present invention. FIGS. 30A and 30B show
sanple summary tabl es of EDF values for use in 30 connection with the

present inv LO 3/,034309, PCI/ USOL/ 42764 11,.Repl acenent.. Sheet, 11
hori & 2006 FHES: 52 3 3 $HO% APBIECEURR JoLSar dous DS B0 FeLtpopaater, &
connect i gn Wtipsth SccoRlaR8E€Wth bhY 8RbddiMentd @ présent yerdors how sanpl e rating
tables for loss indicator and security indicator 5 ratings in accordance

with one enbodi ment of the present invention. FIG 34 shows a sanple table

For use. i S3inehelan reteiE KT bLER A Bl ' dObdibireLl Replhibllf 17, ¢
sumary t ablegpiedl strdtiré Fortagse ih Odnndsiton witle thepeasentdnvettion. t he  present

invention. FIGS. 36 through 38 show sanple summary tabl es representing
val ues for expected 1loss, volatility of LG, and unexpected | oss for use

., GBS g s B Y BT R B o OE Sl o

cal cul ation es for I'ng accordance wth one
enbodi ment @festiitdnpsnéiesnt i nventi on.

FIGS. 36 through 38 show sample summary tables representing values for expected
loss, volatility of LGD, and unexpected loss for use in connection with the present

15 invention.

FIGS. 39A and 39B show sample calculation tables for use in calculating NIACC in

accordance with one embodiment of the present invention.

20  FIGS. 40A, 40B and 40C shows sample tables for use in summarizing analysis for

various risk factors and measures in accordance with the present invention.

FIG. 41 shows a sample assumptions table having measures for various LGD and
standard deviations of LGD in accordance with one embodiment of the present

25 invention.

FIGS. 42A and 42B show sample calculation tables for computing profitability

measures in accordance with one embodiment of the present invention.

30 FIGS. 43 through 50 show sample output graphs in accordance with one embodiment

of the present invention.



20 FIGS. 40A, 40B and 40C shows sanple tables for use in summari zi ng
analysis for wvarious risk factors and neasures in accordance with the
present iWO&MPISYW FI G 41 shows a sanpl e assunptions tabPETHaW42F6dreasur es
for various LG and standard deviations of LG in accordance with one
enbodi nent of the present 25 invention. FIGS. 42A and 4&Blasdawn Saapl e

cal cul ation tables for conputing profi t dBi | i ty nmeasures i nlaggoeeance Wi th
one enbodi nent of the present invention. 30 FIGS. 43 through 50 show sanpl e
out put grapmﬁmwm of the present invention.
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As shown in Figs. | through 50, the present invention provides a system 10
for receiving various risk factor inputs 20 related to project finance

| oans and provi diAsghewmimRigagh throughtSPuthe presenirin¥ention pyovidestasystesi Hi forender s
I n maki ng degj.sj i th .r r he l.0ans.. |nputs.can include factors
of commerci g&w,&m@%mkﬁ‘ﬁ‘gﬁ@ﬂ&&g ZbJFI%%G O et rgang? 1oags, ﬁ{lﬁ??r‘?“l@% shown
general | § amehfigfudrehtyh CGheasees Ntdigted 26 L858, lendfOVIN MEKIAE Adcisichs WRR-

Macr o-econom ¢ factors can _be considered a copmercial risk factor and, in
one enbodi mEfRArGP thers lpanss daputs eapdnelndm factoreobeammerciad riskrhowngeperally f r om
the other c | f . ' I re received, a risk
model 30 1 non s artors of EDRIE, e ol el ot ToB THY floSeeb Bl orec
various ri skhowregenerally #0800pr Macioadtichbrnjc flefssicas béQondaded at donematill

provi si onin mfeasurea’ 80 to .assist in the |l ender's decisjion-making. 15 In
one enbodi nmBfK fasforand, inqpe srybhodimens of His: preseph By ertion, Aps essimatadosepwately  he

ri sk meggur ] LGl u est e . u y
(EDF) | Toss ot e B OO Tty 05, Ofief e b BlsRRpc febsiydd 806

deci si on- naRicdgl Hbasancerlas®, with thepriessint draventien tedsed o dewdraine avariositisk of t he

' ' i . t he . C .
obt ai ned ri rsnléasnu?%s ,%%oﬁtgﬁlh%rdr%easures 60, and rating and provisioning measures 80 to

assist in the lender's decision-making.

15 In one embodiment of the invention, for both types of inputs described, the
risk measures 40 determined can include an estimated default frequency (EDF), loss
given default (LGD), and volatility of loss (VoL). The decision-making measures 60,
80 which can be determined as a result of the obtained risk measures include the
customer credit rating (CCR), loss given default indicator (LI), security indicator (SI),

20  expected loss (EL), economic capital (EC), net income after cost of capital (NLIACC),
and risk adjusted return on capital (RARQOC). As shown in Fig. 2A, EL 81 can be
determined by considering the various scenarios of default, such as no default 82,
commercial default 83, country-default 84, and joint commercial and country defanit
85. Taking those default scenario probabilities, the LGDs 86, 87, 88, 89 associated

25  therewith, and the amount of capital exposed, EL can be determined. The decision-
assisting measures 60, 80 will be discussed more completely hereinafter. In one
embodiment of the invention, the calculations, tables, and graphs can be performed
and represented on a computer spreadsheet, such as the commercially available
Microsoff™ Excel™ spreadsheet, from Microsoft Corporation, Redmond,

30 Washington. In another embodiment of the invention, the invention can be carried
out as a dedicated software program written in C++ VISUAL BASIC, or



custoner credit rating (CCR), |oss given default indicator (LI), security
I ndicator (SI), 20 expected loss (EL), economc capital (EC), net incone
after codY08¥ M3 tal (NIACC), and risk adjusted return BET/EaEYH42244
(RARCC). As shown in Fig. 2A, EL 81 can be determ ned by considering the
various scenarios of default, such as no default 82, cquRE@icalsdaf ault
83, country default 84, and joint conmed@ial and country defiaril 20085.

Taki ng those default scenario probabl I|t|es the LGDs 86 87, 88, 89

associ at ed ] and unt ex. can be
det er ni ned. %ﬁt‘gﬁg g‘?\r e"é‘g’i’ estw ’ﬁ’é&?ﬁr*’é%ﬁs (?nvég lgts‘&&‘?éﬁ nor e
conpletely Iﬂgﬁ,@rggﬁgh% thédmééflﬁa%htg?can ljgent -of the I nvention, the

cal cul ati ons, tables, e perfornmed and represented on a
conput er spr eadsheet such as the commercially available McrosoftTM

Excel T dsheet,, f M ft Co ] 0 Wash
ot her oo e BHRofhe Bkt i ot Hah e RO LA oL B A RRENT! 08 e
dedi cat ed sehbianRdeeRMi9W Hal %OTHS%I ihPerdEbh coithtShh BdStGior AksoERtddFRICARR G

QU THE E WD 03/ 034309 PCT/ USOL/ 42764 Repl acenment Sheet 1J 11 April 2006
SMALLTALK, buspestivapipan ongej atd ordy obee. atbuss slithirethgtcouniry nigk Jaaierall08Cher over
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that the pr&gigih the ¢emiieadialcOdkniastodf 200, 1he kriska it atthaérpinastihg add
prospective | oan once, and only_once, Thus wWithin the country risk factors
100, the r FARSIHFLoN, |opesatian, sppplicshafi-takars Frfinaneq, agd TRAGFR-EpRapmic factors

| nconveqyi blld dohsiAE£aC I Bhe B EGimeN 4 1hD phhEn GRVIHRGH! Aloh o e LAk G 200,

the risks assocrate h™engrneering and ~cons rucﬁi operation,
suppliers, ofk-fiauerae melkledamtldn thadystenrdf-the m&nmnfvamﬁmr sxckpt forethe

considered. In one enbodi nent qof the prese I nv i on h f the
commer ci al TRFEREORERE; BClors, “Y\‘B@bF%’deFﬁhteh@"?E ?@Jﬂ?
i nvention e%ﬁﬁﬁiﬂﬁtﬁnorana I’iﬁcon%@‘&t’é@ o OMe Vafuatidh (2 the ﬁ’gﬂ' é}é}n&ﬁﬁl bﬁlenﬁ‘é?én?d

external ly, such as by Mn
invention also considers the posmblhty of joint commercial and country risk factors

15  contributing to the default of a prospective loan.

As described, for each risk factor, several risk measures can be determined,
including EDF, LGD, and VoL. These measures can be obtained for each year the
project is in construction or operation. Figs. 3A and 3B is a sample summary EDF

20  vector table, which can be populated according to the methods described herein. As
shown in the EDF value table 42 in Figs. 3A and 3B, for example, the EDF vector 430
based on the factor of supply/supplier failure is 0.001% in project year 1, 0.007% in
project year 2, 0.018% in project year 3, and so on. This EDF vector is a stream of
EDF values associated with default probabilities based on supplier failure over time.

25  When added to the other risk factor EDF vectors, the present invention can provide a
combined EDF vector representing the EDF for each year of the project. Adding
together the EDF for each year of the project results in the total or cumulative EDF
for the project. This calculation can be performed as straight addition (e.g. EDF4 +
EDFpg) or as a compounded calculation (e.g., (1 + EDFa x (1 + EDFg) — 1). Total

30 EDF is a useful measure by the prospective lender in the loan decision analysis. The
more accurate the individual EDF vectors for the risk factors and their elements, the

better the lender can predict risk and profitability measures for the prospective loans,



simul ati on, and incorporated into the valuation of the risk elements. The
present invention also considers the possibility of joint conmercial and
country ™WQR3/#H8®Mors 15 contributing to the default of aPPFOSH&Eft4ve | oan.
As described, for each risk factor, several risk neasures can be

determ ned, including EDF, LGD, and VoL. These nMeasur eRepREenket ot ned
for each year the project is in constrdétion or operation. 11A@$2008A and 3B
is a sanple summary EDF 20 vector table, which can be popul ated according
to the nethods described herein. As shown in the EDF value table 42 in
Figs. 3A and 3B, for exanple, the EDF vector 430 based on the factor of
supply/suppl | e frfl IEHEe viciord t90dn! BLPHB0F Chn YE Bbtatned baB0T Upd'a sBiRloPC!
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Figs. 5A, 5B, 6A and 6C show sample input pages 21 and 22 depicting one

embodiment of the various risk factors and elements which can be input into the risk
model of the present invention. It will be appreciated that for some determinations,
20  additional elements can be added while for others fewer elements are necessary. For
example, the input page can include a project identification area for inputting the
project name, customer name, facility identifier, project participants and other project
description information. This information can include the identification of parties
providing credit or economic support to the project. Other information which can be

25 entered can be described as follows.
Country Risk Factors

As shown in Figs. 5A and 9, the country risks 100 can be identified and

30  represented on the input page. As shown in Fig. 9, for each project, there can be
identified the country 102 in which the project construction and engineering is taking
place, and a country 104 in which the project will be operated. In many cases, the



10 risk factor having a. rating of A3 for a given project, would have an
associ ated EDF vector with a default frequency of 0.039%in year 1, 0.111%
in year WOAa¥@B43® forth, if based on the EDF tabl e shownPCHURIg27@. The
risk factor score or rating is determ ned depending upon the input for

that risk factor and the scoring systemrH r rating scal e RegmeshenisHEANNECE i ON
with the present invention. The foll ow g di scussion w | | desgril b@s 15 how
EDF vectors are determ ned for each risk factor. Figs. 5A 513, 6A and 6C

show sanpl e_j : L GL ‘Bﬁﬁ' . I f rious
ri sk factor g}d;%tlse@%grrgﬁf %gnvilg%ﬁ%%%n gg%ﬂﬁ%g? | foﬁ%%%?’ﬁgggm%aéeﬁgq%%@t he
present i-nvénhtians ark différeht, bechappndahé abeduttiat of osusenkietoe powenbigas, 20
addi ti onal el enents canbe added whi]Je for_ others fewer elenents are
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represented on the input page. As shown in Fig. 9, for each proj t here
can be i dentatinge protided bynether daBidgi servibesc h Thiserahingj ent repoessitr & couotry'sind

engi neering_i.s takin .ace, and a.countr 4 i.n l.ch the .project, will
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However, in_sone cases these |ocations are different, such as in the

constructi oBDEf a super tanker or power barge where construction takes
place in a location different fromwere it will operate. 5 For a given
country, a sovereign rating can be provided as at 106 as is known in the

art. For exanpl eFuslethcasideiatipn Gamo by ecvenwoand fundiig durfegicy atisthgicla8an
provi ded by Mody' sTM or Standard & Poqr' sTM (S&PTM . O her _enbodi nents
can i ncor pofSistIn fhg ¢vgRy giskdetrEppnpiion: Revenug dgyfugdmg mismatchgag 9os¥5 ng can

represeps  ayhow e’ dirency in which the project receives payment (revenue) is different from
the currency in which the project is funded. For the risk consideration, the system of
the present invention can consider elements such as what the hard currency export
revenue is as a percentage of total revenue, as at 108, and what the hard currency
borrowings are as a percentage of total debt, as at 110, as shown in Fig. 9. These

20  factors become more important in the consideration of LGD, described hereinafier,

Fig. 10 is an example of a partial table 120 showing Country Risk Indices

(CRI) for several countries as provided by EuroMoney Bank. In one embodiment, the
Country Risk Indices are provided as EuroMoney country risk indices. In other

25 embodiments, the Country Risk Indices can be provided by World Markets Research
Center PLC, or a commercially developed proprietary index. This index can be used

in a number of ways. For example, the rating can be used to split the total country
default rate into its component parts, cross border (currency inconvertibility) risk and
political violence (war, expropriation, regulatory instability, eic.) risk. In this table, a

30  low rating means the fraction of country EDF attributable to political violence is high.
Conversely, a high rating means the fraction of total country EDF attributable to

political violence is small,



willingness and ability to neet foreign currency obligations. Together with
a default 10 table, such as shown in Fig. 4, the sovereign rating can be
used to &%¥00IeA809%t he country EDF. Further, considerati onP@BUBH/4QAME r evenue
and funding currency msmatch can assist in the country risk
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project is indivates uitdtent BOA iopariafleshtink lhaitbefud, thisheofeur, ohiRa¥s@RUAty Y R sk
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59. 66% gu ce , 1N ample, anslates to a
15 country loss factor value 138 of 66.67%. It can be seen that the lack of an influential
guarantor (score of 5) participating in a given project means that there will be no
associated reduction of risk shown in the Country Adjustment Factor. As further
shown in Fig. 11, the national importance of the project in this example has been
taken from the national importance table 140 representing that the project involves a
20  critical domestic. This gives the project an index value 142 of three, and a
corresponding calculation value 144 of 66.67% in this example, thereby reducing the
Country Adjustment Factor by one-third. The Country Adjustment Factor 145 can
then be represented on the input page, as shown at 145 in Fig. 5A, to be used by the
system of the present invention in the calculation of risk and profitability measures to

25  be described.

The input element of the present invention may optionally include a country
risk element associated with political and/or regulatory stability, war, and
expropriation. Standard risk evaluation can be employed so that consideration is

30 given to the country's history of expropriation, the country's history of creeping
expropriation through regulatory restriction or change in tax law, and the political

stability of the country in general. Using these guidelines, in one embodiment of the



for exanple. As shown in Fig. 11, the C is the index value 130 for

Thail and, and the resulting raw country |oss factor value 132 for Thail and
is (100 W@y 03ps0340.34% in this exanple. The final counP€V/UBHER7d4actor is
determ ned by taking the raw country |oss factor and adjusting the val ue
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Repl acepent 6 invention, the user can quantitatively
measur el?he '§§§‘?°t‘118 %‘*g’n@é&ri sk of the project

In one embodiment of the invention, the EDF for country risks can be
determined as follows. The country sovereign rating of the country where the project
will be operated is input into the system of the present invention. As previously

20  described, the country sovereign rating can be used to project a set of EDF values for
each year of the project operation. These values can be taken from Moody's ratings,
S&P's ratings, another rating system, or a combination of rating systems. This set of
EDF values, or this EDF vector, represents the total country EDF and may be taken
from the table shown in Fig. 4, for example. In the table shown in Fig. 3A, for

25  example, a combination of rating systems are employed, and an average 152 of the
obtained EDF values is used as the EDF vector representing total country risk. The
total country EDF can then be divided into a political violence EDF and a currency
inconvertibility EDF.

30 The political violence EDF can be determined by multiplying the couﬁtry
sovereign rating by the raw country loss factor. If the country sovereign rating is 12,

for example, and the raw country loss factor is 40.34%, for example, the political



using the sovereign credit rating and a relative ranking, such as Not

Meani ngful , Low, Moderate, and H gh, for exanple. Dependi ng upon the
user's i AL OH3@core can be given to the political riskPelBat27end
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Engineering and Construction Risk Factor
In addition to identifying and entering the country risks into the input page of
Figs. 5A and 9, commercial risk considerations can be entered. As part of the
20  commercial risk, construction risk addresses the risk the project will not be completed
within budget or that it will not perform to specifications such that the project will not
be able to repay all of its debts. In one embodiment of the invention, the user can
choose from construction risk labels such as Not Meaningful (such as for gas fired
power plants, for example), Low (such as for modern tankers, or coal fired power
25  plants, for example), Moderate (such as for petroleum refining, petrochemical plants,
for example), and High (such as for large complex projects, including nuclear projects

and projects dependent on untested technology, for exampie).

In another embodiment, historical statistics can be used where available to
30  estimate the probability of default during the construction phase of a project given the
kind of project under construction. Sponsor funding risk is part of the construction

phase risk. A project can default during the construction phase because the sponsor



11 April 2006 violence rating will be approximately 4.8. This nunber can be
rounded to 5, as identified on the EDF vector table shown in Fig. 3A at
154. AppWR BHOMBY political violence rating to the previ BaEU§0IERTeb| i shed
table in Fig. 4 having a set of EDF values for given ratings over a given
period of tinme, a political violence EDE_ vector 156 canprgplben@ftsaésn ned. In
one enbodi nent of the invention, the polftical violence rati mgrica0s be used
to obtain nultiple EDF vectors, using different historical default rating

tables, an . ' EDE wval ues rmned. The
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03/ 034309 :
In another embodiment of the invention, as shown in Fig. 13, the system can

consider contractor information 321, third party completion guarantee information
330, and construction progress 338 as part of the construction risk elements in table
320. Contractor information 321 can include the engineering and construction
20  contractor's credit rating 322 (as can be represented by a Moody's or S&P rating), the
contractor's experience 324, and the maximum contractor liquidated damages as a
percentage of the project cost 326. The contractor's experience can be rated as
experienced, not experienced, or not applicable. The contractor liquidated damages
figure can be represented anywhere from 0% to 100%. |
25
Third party completion guarantees 330 reduce the probability of default
caused by a construction failure. If the project benefits from a third party completion
guarantee, this is acknowledged as at 332. In one embodiment of the invention, the
completion guarantee input element can include input for the existence of sponsor
30  contingent equity, such as where the project sponsor provides an equity investment in
the project in the event of a cost overrun and thereby reduces the probability of

default. In one embodiment of the present invention, the third party completion



19 PCT/ USO1/ 42764 Repl acenent Sheet 11 April 2006 goes bankrupt during
construction and cannot deliver the funds necessary to conplete

const r uct¥@A3/034809shown in the table 310 in Figs. 6A and 1RCTAURY/M42764
contribution of sponsor default to the overall construction EDF is a
function of the sponsor's credit rating 314 '(as provi gdesladyelvisasly’ s,
S&P's, or other rating system for exa Qe), the 5 fractioniehritzovel
construction costs funded by the sponsor 318 and the timng of the sponsor

uct i -t h ition of the.tranche in.the borrower's
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front" in applichbleaselsshieesystnneart uadbngs ik ,th&):ofhﬁleﬁoﬁaélﬁfanﬂif?dredihe ,
t he construction period
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roject co | L@t ' [ he .sponsor,
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t echnol ogy enpl oyed 2 further factor into the determnation o e

pr obabi | i typ%ge'@%ﬂeé’éate WYWP&%@&%S%@@M%%W%W& ruction phase. 15 In

anot her enbodi nent of the invention, as shown in Fig. 13, the system can

consider contractor information 321, third party conpl eti on guarant ee _

i nformation 330Thaemstroetionrprogiesn 3 cgr dss b8 38nsiderpdiint thef riskhanatysizssf uct i on

Cngi neer | ngU BRI IB Pich, Bit TooRhATPSTHS Su Pe R 1 hsB b€ Yhn be
repr eserlt edoiiigeq drbRlindSbedgeb&WIH ah | PPlopribfeCperEMideAGRAl & Gt | en%e 324,
and the maxi num contractor %iqui dat eag damages as a percentage of the

proj ect coskrogws offppssewriionaien dlaya sigpdicarinole indhe eterminetiomof lempiski enced,
not experi e@gﬁg 1 i cabl e. The contractor |iquidated damages
figure can be r%%t(r%elggﬁ%g%egéﬁyV\here fromO0%to 100% 25 Third party

conpl eti on guarantees 330 reduce the probability of default caused by a

ruction faiJure. If the project benefits froma third party conpletion
construc ljt w1ﬁ be apprec:latgd at the pre-determined input options as shown and

15  described herein are presented as options, and additional or fewer relevant input
options may be presented to the user as desired and as determined to be proper for
promoting the optimal accuracy of calculations and determinations by the present

invention.

20 Once these inputs are received by the system of the present invention, they can
be used to determine a score, as well as a rating, which will determine an EDF vector
for the engineering and construction risk factor. This vector can then be used in the
overall determination of a commercial EDF for a given prospective loan. As an

. example, a construction risk base rating can first be determined based upon the project

25  type 311. For example, if the project is related to natural gas power generation, it
may be determined to have a base construction phase score of 6. A scoring table 340
such as shown in Fig. 14 can be used in determining a set of base construction phase
scores for various project types. The score is an indication of where in the table of
EDF vectors (Fig. 4, for example) a particular risk factor will fall. Generally, the

30  higher the score, the greater the risk, and thus the greater the EDF values within the
determined EDF vector. In the present example, the construction is performed for a

natural gas power plant, which is shown to have a construction phase risk rating
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I nvention, the conpletion guarantee input el enent can include input for
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enbodi nent of the present invention, thél third party conggqlh@ﬁ1ﬂx%

03/ 034309 20 PCT/ USO1/ 42764 Repl acenent Sheet 11 April 2006 guar antee or

sponsor contj.n ' gan be represent i.t her I sf.ent or not
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i nput options as shown and 15 described herein are presented as options,
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rating can first be determ ned based upon the project
is developed, no additional point would be added in this embodiment of the present

15 invention. Whefher a country is a developing country can be determined by
consulting the country risk indicator table in the column designated 345 as shown in
Fig. 10. This element can also be represented on the input page of Fig. 9 as at 345, If
the technology of the project is proven, no additional point would be added, as at 346;
however, if the project technology is unproven, an additional point would be added, as
20 determined by the project technology table 360 as shown in Fig. 16. In this example,
the project technology is proven as taken from input 312 in Fig. 12, so the temporary
construction risk factor score is still 4. If the contractor is determined to be
experienced, no additional point would be added, as at 347; however, if the contractor
is inexperienced, an additional point would be added in this embodiment of the
25  present invention, as determined by the project technology table 370 as shown in Fig.
17. In the present example, no additional point would be added since the contractor is
determined to be experienced, and thus the temporary construction risk factor score is
still 4. Depending upon the progress of the construction, additional points can be
added as shown in Fig. 15 at 348. In the present example, the construction progress is
30 determined to be on budget, and thus an additional point is added to the construction
risk factor score, giving a total score of four for this factor. A sample table 380

showing the construction progress elements and corresponding scores is shown in Fig.



25 type 311. For exanple, if the project is related to natural gas power
generation, it nay be determned to have a base construction phase score
of 6. A 0P¥HY34%bl e 340 such as shown in Fig. 14 can bBCT/Y8eH/42i64
determining a set of base construction phase scores for various project
types. The score is an indication of where in the tabl eRreflacefbkt suegt or s
(Fig. 4, for exanple) a particular risk2factor will fall. Gengrisdoby, the 30
hi gher the score, the greater the risk, and thus the greater t he EDF val ues
within the determ ned EDF vector. In the present e(% | e, the construction

i s perfor med?® diedotabsgorer P thenc %‘mndﬁroaﬁfespmwe seti Ofuesfonagiven
i 4 4
Shoot V71 adisRIFEEE L thd Blek Ot MdnBit) HiORRas] ohlilatdide effig EORAESEMON!

342 in Fig. shdwnih3¥) iAdig. rlat IThe nskacnrbencbﬁmé\domﬁy'smcpnimantadtmgrcfoﬁesmhdon or
on a proprietar tin oped in n .t e invention.
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rating is 3, and can.then be transferred to a cal cu atlon t | e 344, as
shown in FiodFigl3A at3%e used in determ ning the appropriate EDF vector to
use for the construction risk factor. Wthin the construction risk factor,
additional points can be added to the base 10 construction phase score

based on the i npuss Pkt QUYYadiRied bied upss RS desEiibkd ﬂe'ﬁat ap gxanl e,
if the country in which the project constructlon I's taking s a

devel opi ng GRensEYs creshit aatinigt pbhathepspansorsasquity sddedhution ame@ads 31r6 mhd. 15
| h
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in this enbal commfactof's tiedit patae3n2, ke proseRiot oo AbseMbedhe coBpletion ghdrah®or a
devel opi ng count rﬁl can be determ ned by consulting the count rc%/ risk
i ndi cat or t aBF énd fheircgedityptingif peesentidd e seaximumaeBiRpctoriquidated daages s

el ement  oan o8ls3Rerbiud APEE BENkR ot 3bbCuld Bl pRBaY oo Saatby 5 !

t he technol og i's proven p0|n
added, as at:oﬁipﬁmon lgoavanter 336.f S¢dres grdajatings foeemmfcxgy abovelglgnente an B
addi ti %8 | o tlalnr;[ed\g?z%logsu t?ngaa%daﬁ)%mp%%te scoring table and corresponding EDF vector. A
sample completion guarantee scoring table 392 is shown in Fig. 19, a sample sponsor
equity contribution scoring table 393 is shown in Fig. 20, and a sample liquidated
damages scoring table 394 is shown in Fig. 21. For example, the funding risk given
the sponsor funding method would use the score for the type of funding provided by
20  the sponsor as shown in Fig. 20 (in this case, 1.0) and multiply that score by the
average EDF vector rating for the sponsor. The funding method score can be 0, 0.5,
or 1.0 depending upon whether the sponsor’s equity contribution is up-front, pro-rata,

or at completion.

25 In one embodiment of the present invention, the final net construction risk is
determined by summing the following values: (a) the initial net construction risk
multiplied by (1 - the liquidated damages percentage) multiplied by (I ~ the
percentage of debt covered by the completion guarantor); (b) the contractor default
rate (which may be an average of available rates based on the contractor's credit

30  rating) multiplied by the percentage of contractor liquidated damages, multiplied by (
1 - the percentage of debt covered by the completion guarantor); (c) the completion

guarantor default rate (which may be an average of available rates based on the



20 determ ned by the project technol ogy table 360 as shown in Fig. 16. In
this exanple, the project technology is proven as taken frominput 312 in
Fig. 12, WO 0¥d3®enporary construction risk factor scor ePEHUS42644, | f
the contractor is determned to be experienced, no additional point would
be added, as at 347; however, if the contractor is inerpgglidefBaddecctan

addi tional point would be added in this22&nbodi nent of the 239 apfiement

i nvention, as determ ned by the project technology table 370 as shown in
Fig. 17. In the present exanple, no additional point would be added since
t he cont r actcompletion guarantat'nexgdit satig) awpdenliedrhyethe parrgniage of dehs covsrpdbar y

construction,risk fact re i St i . ' ss of
Che- const r uded SirIshtH BuRfRkoald (@l hupdima B HeIcBRalE Wik ViDRERESS
. 348. I n the ntiesaniltiphedpy the pebeniage st comsiricionpishdreéns guaraies eTley findled to

be on budget, and thus an additional point is aIdded to the construction
ri sk factor necenmstrugsiopingl thus igprgsenica pet SEDR Vigluesopver 19 givengpariod of Aimg np) e

tabl e 38 i . ' . di
cor os i 3 shois SRl betGor ARty By, ERER Rt BB A T T L rehy " shoet
11 April 2006 18. The total score 349 then corresponds to a respective set

of EDF values for_a giyen risk rating. _ln the present exanple, the Mody's
equi val ent ri sk fraﬁi%?j‘ i@‘ﬁ&??’%ons‘ﬁgvﬁ]) tVWpWyF?bmai'ZH&T B ¥FEscor e
and the Mbogy ' 18Qiaf HkCPPRNGectdrO dRPerddiliy \IB6H Whdifienit he

t abl e of ve?%étg?nsﬁp oylﬁ:ldgﬁéli ‘?\%‘Pg{gmgg{skrhigﬁEDlg véct@? isg 5$consi dered the
initial Net pBgestthascirealy Regin epetatingn Far example, ilfi thehprojEor iy elgtady hegbhe of

L

contri buti onndeieRo”d nd Hek @ cditRERGERIBER bs t8mplehgl, posi tion of the tranche

within the borrower's capital structure 319, the contractor's credit
rating 322, the presence or absence of a conpletion guarantor 332 and

their creditg.rati i f .or 4  the maxi mum contractor |iquidated
damages as%glgE?a@g)ﬁFbaé’gggﬁﬁ‘B’?ISf@%‘F cost 326, and the percentage of debt
covered by the oowFHeetelcnitngvdcamineicidBhsk Garidesedabyl thapiesgs ihwentieadh of

t he above el enments .can be 15 obtained by consulti ngk n ﬁ\]ppropri ate scoring
tabl e add coPeREPSHk. TdusHiemen addresseg, for example, the ngk that € plant operates as

designed, project operators mismanage plant operations or forgo required

maintenance and further addresses the level of technical difficulty in operating the
plant. It can also address the risk present due to the variations in grade of the
resulting product (e.g., an oil refinery in California may produce a tar-like oil product
20  while one in Saudi Arabia might produce a smooth oil product — thus, the California
refinery would be less efficient as it may require re-processing of the oil product.)
The operating risk element further includes the potential fof operating cost overruns

that impair the plant’s ability to service its debt.

25 Elements considered within operating risk factors include the type of project
for which financing is sought, as indicated at 311 in Fig. 12. For example, the project
may be an industrial transportation project (such as an LNG tanker), an oil and gas
extraction project, or a power generation project using natural gas as an energy
source. Many types of projects can be considered and each can have a different

30 impact on the determination of the loan analysis. The technology used and whether it

is proven or untested can also be input as at 312 into the decision analysis.



sanpl e conpl eti on guarantee scoring table 392 is shown in Fig. 19, a sanple
sponsor equity contribution scoring table 393 is shown in Fi%. 20, and a
sanpl e | iVAPHBMEY danmges scoring table 394 is shown in PEHUSH427¢0,
exanple, the funding risk given the sponsor funding nethod woul d use the
score for the type of funding provided by 20 the sSponsoORepisceflb\@hedt N Fi g.
20 (in this case, 1.0) and nmultiply that4dscore by the avernageriEPsvect or
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The fin constryction risk thus . .represents_a. set. of ,EDF val ues over a
given pat i ol SBp 24 kinp ndn, B  catefaGERS O T rlindCtor” MveRE Rt STy
shown at 39fortedpdriding BBF vedfrf dsnakenfedm ¢N@bleUhibvanin Fig k4. EDlis ve@bo30y or
may not be used in determning the total commercial risk EDF vector,
dependi ng upche webeprsatingask yeeipe and k8 by rerrgssitaseer an dPF aesiag tableas
exanple, if NFRO] I s already begun 10 production, the construction
risk is zer%ﬁ,ogglelgg?u%ggfhe construction is already conplete and there is no
risk that construction will not be conpleted. Technical Operating Ri sk

El ement s_ Angt her el epent _of commercial risk considered by the present
i nventi bh i upply/Supplier Risk

With regard to further specifics of the operation of the project, as shown in

table 410 in Fig. 23, the system of the present invention can consider the primary
commodity to be supplied as part of a separate commercial risk element factor related
to supplier risk. This commodity can be, for example, water, oil, natural gas, coal, or
20 a petrochemical. The system of the present invention can also include for
consideration the transportation requirements for the supplied commodity, which may
be sourced on location, sourced intra-state, sourced across state lines, and/or sourced
internationally. The transportation requirements scoring table 510 can appear as
shown in Fig. 24. In general, the easier the transport and closer the supply of the

25 commodity, the lower the associated risk.

In computing the supply/supplier risk EDF vector, if natural gas is the
commodity used, for example, the system of the present invention first determines a
score by finding natural gas on the commodity to be supplied, as shown in Fig. 23.
30  The score or rating provided for supply/supplier risk 515 can be adjusted based upon -
the transportation adjustment factor score 525 discussed above, as shown in Fig. 25.

commodity to be supplied. The net supply risk score 535 can then be correlated to a



15 operating risk. This el enent addresses, for exanple, the risk that the
pl ant operates as designed, project operators m smanage plant operations
or forgoweoquixa® maintenance and further addresses the PEVERIIHRTd4echni cal
difficulty in operating the plant. It can also address the risk present
due to the variations in grade of the resulting productkRefi@ecghent SRt Oi |
refinery in California may produce a ta25like oil product 29 aphitoesone in
Saudi Arabia m ght produce a snmooth oil product - thus, the California
refinery would be |ess efficient as it may require re-processing of the oil
product.) Tike rajngr fat iwhicl iteke | 2 vemespbuding &DF nettades telken fromethe itablef or

operating cqost overfun at inpaiLyr. th lapt's ,abil.ity to service,its
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of proj ect rda&seNdi 6H ah ERFGICRS tibte SOMBWh in 8% BRI cated at 311 in Fig. 12.
For exanple, "'the project nmay be an industrial transportation project (such

as an LNG tanker), an oil and gas extraction project, or a power
generati on | ect_.using natural gas as an energy source. Many types of
pr oj ect sgcaﬁiﬁggﬁﬁr&fgder ed and each can have a different 30 inpact on the

determ nation of Ahh@ditean kaenidn cordiieré ERPNRIpPE¥ntinechtwncttawieiiRthet 1S
proven or untested can also be input as at 312 into_the decision analysis.
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i nvention fell@ts thd alser toiifidisata whetliee tHeyoff-tdket itothp ewmtral heostegmembment)airiis al gas
on the supplied comodity table 410, as shown in Fck? 23.. This score
ioff-

cor r espbhds OvBed by he rgnsd etk sgverpmenieas af 6dGp) Anjofifakgr that 158 RRVAlSn be
recorded as ﬁﬁgﬁg tl ' rh 51t et Oft-thiled. e2. The
score or raﬁ&%% 2 nl&aggﬁé%&%résﬁggeﬁ?{%]?ﬁg%etpgﬁ n risk can be adjusted
based upon tldevélopslt economy, it heofenofssireble 4 hiver 4 povats vommareiak ¢ff-takeces i ng
tabl e 420 of Fi 22. For_ex le, .if the country is. a deyel.opi country,
as di scussBEPoﬁg%\f?d’ugp\ﬁm%wato%t‘f Ha§2HE WotRECE tpﬁ'gatgp%ﬁ%ﬁeﬁgtggingﬁ‘ fact or
score. The A&fdRHaabe BaACIsHELeplact thbebcal BofUdvenAicatl af thefofFitakr.r 8 bA@ for
which there is a corresponding EDF vector, as taken fromthe tabl e shown
in Fig.1%. whbedimsot of the poesentsinv¢nsionetegivpel gavierngnentss pan/kectreated amprivadh be
represent Ederﬁgrp%rs]esl.EDFTﬁéeﬁcﬁr ort %lr)elsgnc%sof an easy substitute off-taker can also be

considered as at 612 by the present invention in the overall risk assessment.

In determining the Off Taker risk EDF vector, the present invention can use

20 one or more EDF vectors taken based on the Off Taker's credit rating. The Off
Taker's local currency credit rating may be adjusted based on the presence of an easy
substitute off-taker and can be scored as shown in the tables 604, 606 of Figs. 26 and

27, respectively. The Off Taker score may also be adjusted based on whether the
government is the off taker and whether there is an easy substitute of an off-taker.

25  For example, if the government is not the principal off-taker, a point can be subtracted
from the score established initially by the off-taker credit rating to reflect the fact that
operating default rates are less than financial default rates. Further, if the off-faker

can be substituted with ease, a point can be subtracted to the off-taker risk score. If

there is an easy substitute, a point may be subtracted to reflect the reduced risk, such

30 as shown at 614 in Figs. 26 and 27. As described with previous risk factors, the off-
taker risk factor EDF vector can be taken from the table of EDF vectors as shown by



shown in Fig. 3B. 15 Supply/ Supplier Risk Wth regard to further specifics
of the operation of the project, as showmn in table 410 in Fig. 23, the
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gover nment odf bé BB ratihg under the Moody's rating system. At the parent company level, a
15 generic corporate borrower can generally get financing if it is rated B or higher, under
a Moody's rating system for example. The preset invention considers this
refinancing risk by estimating two factors on the day of the balloon payment. First,
the present invention estimates the probability the parent corporation will be rated
CCC or lower and neither the project nor the sponsor has defaulted. In one
20 embodiment of the present invention, rating migration matrices are employed to
provide this estimation, As shown in Fig. 28A and 28B, sample rating migration
matrices 710, 720 provides historic probability estimates that a corporation having a
given rating will be rated at CCC or lower over time. Second, the present invention
estimates the probability the project is rated B or lower and has not defaulted. The
25  RIM model of the present invention estimates the rating of a project each year in the
future, based on its expected default rate. Through statistical analysis, the likelihood
the default rate is higher than what is estimated can be estimated. With this
information, the system of the present invention can estimate the likelihood the
project will have a lower rating in the future than what is originally expected, without
30  having reached the point of default. A sample table 710 representing these EDF

values is shown in Fig. 28A.



a devel oped econony, it is often desirable to have a private conmmerci al

of f-taker as opposed to a governnent as it is easier to replace a private
of f -t akeW@ 83/ 0HM- performance than it is to replace the PEHHPIIHGIH
governnent as the off-taker. In one 15 enbodi nent of the present invention,
regi onal governnments can be treated as private enterpr RgfsceméiteShtsdCk oOr
presence of an easy substitute off-taker7can al so be consiidepgarboas at 612
by the present invention in the overall risk assessnent. In determning the
O f Taker risk EDF vector, the present invention can use 20 one or nore
EDF vect ors t akerlf Bequojeetrhas e offitakeT ke credit cating of thewff trker PrieesThd crediter ' s
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be subt r act &PK-o Hhadowest BRIk secter isiselestsd decayse, sipgs thejcorparats sp9nsonhias i t ut e,

a point may : : o g wn at
614 in Fi gs.ﬂggﬁﬁg% ﬁgl%faggé@gﬁsﬁé’gg%pl&mﬁﬁ%ﬁgr ev%@hﬁﬁégﬁﬁ#g&%rgslﬁ?sﬁgpof f-

t aker ri sk ftacprobatibfesdetarmminedan be taken fromthe table of EDF vectors as
shown bé WO 03/ 034309 PCT/ USO1/ 42764 Repl acenent Sheet 26 11 April 2006
way of Qarrpl e in Fig. 4, and can be added to the EDF vector table shown by
way of  exanpl e Ay dni dkamdlR, #a §sorRREpRANTER A aSeredit LBy TFICUGT WrGalg SOTE

| oans is arranged such that the |oan matures within fivé to seven years,
and thus théndgistalumpblds gs eiowrhin Fig.-ridd plal23, sthel DR tveethe 724 rfer gponsor

maturity. Kogw ng t.his_ |ar bal | ogn nment.. i s_com.n ue,. NDSt conpani es
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(1) at the project |evel, where the 10 project is refinanced on a

non- r ecddir s KSR EF&TeARINCETIFRICHR b@ﬁetpme?fﬁmeﬁmlm WREBY referring to the sample

tables shown in Figs. 28A and 28B. Since the corporate sponsor has multipl'e options

for refinancing, the total refinancing risk is the lowest of the EDF vectors obtained, as
shown in Fig. 29 at 730, for example. If there is no off-taker, the total refinancing
risk is the lower of the EDF vectors between the project refinancing risk and the

20 sponsor refinancing risk. -

Base Lending Rate, Booking Point, Hurdle Rate & Tax Rate
As shown in the table 22 in Fig. 6B, the present invention can receive inputs
related to the base lending rate 750 and the booking point 752. The base interest rate
25 750 1s the benchmark rate to which the loan margin is added. In most cases, this is
LIBOR (London Interbank Offered Rate) or the bank bill rate. The booking point 382
defines the after tax hurdle rate 754 and the effective tax rate 756, which are key
components in the NIACC computation. As shown in Fig. 7B, this information can
be provided in a table 760,
30

Macro Economic Risk



(2) at the parent conpany |evel, where the project is refinanced at the
corporate level and the asset folded into the corporation. At the project
| evel , aWP8}/&d809can generally get financing if it is raPE€HU8V/437dert ain

| evel or higher. As an exanple, this hurdle |level can be a BB rating under
the Mody's rating system At the parent conpany |evel, Rapldem@@isaed: C
corporate borrower can generally get fiddncing if it is r atiedpB 2006 hi gher,
under a Moody's rating systemfor exanple. The present invention considers

this refinancing.risk by.estimating twp, factors on the day of .the balloon
payment . First.  TiRePISHaat dRYCTFiRg T eansers by aditional prromarsiali sk GRrpar ent

corporati on pdakdg tP ﬁéagﬂ{-%no%l%g#gg@fch%gﬂ a@?&t?ﬁ%ﬁnﬁaﬁl %I?é)rﬁfahc?gf me e

sponsor has defaul t I'n one 20 ment prese I nvent ron,
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rating of a 0] ea ear_int future, b d on its .expected. default
rate. Throug osérgt%%t&ria@%t ANERGE PE?O??TWS I, iutl?eellr‘? ngige 2y FEPTIREHG Hoentive 10T o

hi gher than cohdctd So @8t broRérs df GRS t@ehseott tHERERtractbéddnid ifecohth BRIthen. the
system of the present invention can estimate the |ikelihood the project

wi |l have a disdemtaes@padyin the future than what is originally expected,

wi t hout 130 having reached the point of default. A sanple table 710
representing these EDF values is shown in Fig. 28A. WD 03/ 034309

PCT/ US01/ 42764 RépbacenkstimSinardithe préschiindpitidn, 2Q@0Bks ind loes @tifiasidubas an
off taker, the credit rating of the off taker drives _the credit  rating of
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will behave over time. The Monte Carlo analysis is intended to quantify how robust

the project economics are. One of the powerful advantages of the technique is that it

can uncover potential problems or risk concentrations. As a result, it can provide

20  some insight on project structures that minimize that risk.

The principal considerations in the Macro Economic analysis are the factors
which have a significant impact on the free cash flow of the project. Free cash flow
provides insight into the project’s debt carrying capacity. An increase in interest rates

25  on variable rate debt, for example, will hinder a project’s ability to service that debt.
Sensitivity analysis can be used to test the outer limits of a project's economic
viability, (i.e. testing the cash flows to determine what level of Interest Rates, F/X
Rates, Sales Volumes, etc. causes the default). While this analysis is very powerful, it
has limitations. It does not reveal information about the probability of these events

30 occurring. As used in the present invention, Monte Carlo Analysis examines all
potential scenarios that a project is likely to face, weighted by their likelihood of

occurring,



the probabilities determned. 10 As an exanple, if a sponsor corporation
has a credit rating of Caal, or rating index value of 13, as shown in Fig.
29 at 72WOQHEM4BPF vector 724 for sponsor refinance riskPEHNSH&2I®ken from
the corresponding rating fromthe historical rating mgration matrix 720
shown in Fig. 28B. The EDF vector for przcg ect 726 and ofgkpid@memieheet 728
refinance risk can be determned in a si4lar way by referninagritmothe
sanple tables shown in Figs. 28A and 28B. Since the corporate sponsor has
multiple options for refinancing, the total refinancing risk is the | owest
of the EDF vectors obtained, as shown in Fig. 29 at 730, for exanple. If
there is no off-t ' | i ' e, | ower of t.he EDF
vect or s between t Rosorsh W% fe kARG, 0l o hw el BEsa Witk
refinancing thesindonBassarimpdhergtelRad deterBinkihegikeIhovd, thiulielebt BatR projbax Rate

As shown in the table 22 in_ Fi 6B, the. present invention can receive

i nputs rel a‘f*’é‘{}%@fﬁ{@c%sgﬂngaﬁﬂﬁ@%ﬁla&l%ls%wﬂinﬂd?ﬁ&}gltbﬁ)tﬂlhngmﬁbp yearref2. The
base inteyes e L3 BQH?B ' e rgin
S added.egl naerfrii)lg% g%és)ggﬁ % h?szm%agﬁ LI"BOR Lgééll(i)é’rjl‘h %%gsrh \é@drfﬁ%ﬁb e}rnléﬁéa'E ES%%) or

t he bank bi | flowsgizen tiestrosel scepapoiiom tB8fointlef defadt diveardf Tht pteaunthahdl e
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N ACC corput P CoREDRKE aFF SR usrig & GRResSeh e Aehun e IVaNG! dod
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can aff t ' cial. performance of .the roject.. Thi.s. can jnclude a
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rates, a falBanknptcyejadreesisish. oThevajue & tBE nef 4R, fidWs & Edriarkd td BR BLdrce of
outstanding. If the value of the cash flows is less that the value of debt, the LGD is

recorded as a percentage of debt outstanding.

15 Modeling the Input Variables & Macro Economic Factors
The modeling of input variables and macro economic factors is well known in
connection with Monte Carlo analysis. Commodity prices, f/x rates, interest and
inflation rates, etc. are modeled using a modification to the traditional stochastic
process used to model economic variables which follow the efficient market
20  hypothesis. This process is called a "mean-reverting" process. In a mean reverting
process, prices in the short term are unpredictable, but over long periods of time, tend

to drift toward some equilibrium level consistent with the cost of production.

Parametric Factors for Model Input

25 Modeling a Macro Economic Factor requires the definition and calibration of
anumber of parameters. Those factors first include the probability distribution, which
in one embodiment of the invention can be defined as either normal or log-normal. In
another embediment of the invention, such as for off-take volumes, for example, a
triangle distribution can be employed. The second factor is the current market price

30  of the variable. The third factor is the long term equlibrium value, or the price the
commodity is likely to gravitate to in the long run. This factor can be an estimate

from an established authority or from historical data. Also considered is the volatility



5 . project inputs, for exanple. The nost potent risk mtigant in a project
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analysis is conducted over unequal time intervals. The data collected from the Monte '

15 Carlo analysis is unique to the project, and includes an EDF, LGD and a Standard
Deviation of LGD which will differ for each given time peﬁod, year by year. As
shown in Figs. 8C and 8D, EDF is the Annual Expected Default Frequency as
indicated at 802, LGD is the Loss Given Default as indicated at 804, and Standard
Deviation of L.GD is the variability of LGD, as indicated at 806. The draw down

20 schedule and the amortizing schedule for the loan tranche being analyzed can be
entered as at 808. In one embodiment of the invention, drawdowns are entered as
negative numbers and principal repayments are entered as positive figures. The
drawn amount can be based on the final hold estimate. With regard to fees, as
indicated at 810, origination, commitment and agency fees have a substantial impact

25 on net income after cost of capital (NIACC) and risk-adjusted return on capital
(RAROC). In one embodiment of the invention, when considering the re-rating of a
project, the pro-rata amount (based on exposure) of origination fees can be entered.
In this way, fees may be properly included as the loan ages. With regard to offshore
escrow accounts, as indicated at 812, the value of the escrow account can be

30 considered, for example, if the terms of the contract call for an offshore escrow
account and funding for this account comes from outside the country. An offshore

account is a loss mitigant if currency default occurs, For it to be effective, the source



I n accordance with the present invention, the cash flow nodel is stressed
with the random scenari os generated to determne the |ikelihood that the
debt of ™W@opedpact cannot be serviced. If a default scePEFUBIWR7Found, a
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PCT/ USO1/ 427664368 S5EIPRE MEEarlo analysis.

Computing EDF ,
Using the Monte Carlo analysis, the EDF of the project can be determined in
20  any year during the life of the project, given its financial structures (i.e. contractual
arrangements, hedges, reserve accounts, etc.). This is possible because of the known
probability distribution and the parameters (current price, long-term equilibrium price,
variance, and rate of mean reversion) that describe the behavior of the exogenous
macro economic variables. The probability distribution is applied to all the
25 exogenous economic variables and run through the cash flow model. EDF is
computed with the following formula:

EDF = Number of Defaulting Scenarios/Total Number of Scenarios.

Once an EDF vector is obtained for the macro-economic factors, consideration of
30  types and percentages of insurance coverage can help determine a cumulative EDF

value for the entire project loan.



30 11 April 2006 estimate, or the uncertainty of future prices. This factor
can al so be determ ned by an established authority or from historical
data. ThavQ a¥es48® nean reversion, or the rate at which tHE/EBYRHH price
will trend toward the long run price, is also considered, and in one
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variability of LGD, as indicated at 806. The draw do_\l/vn %O%heﬁ‘?’gwaeﬁd t he
anmorti zi ng” sBYREAISS Proyidedrhy privale entitipcare beeaming insmdagingly commdre  entered as
at 808. {g one enbodi nent of the invention, drawdowns are entered as

negati ve nunbers and principal repaynents are entered as positive figures.

The drawn anpuntPRIxankhelpdasie theaxpoduee fol creds boaded defatiitsydictudity the inaiayd t o
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fees, as indicated at 8%&@ origination ency .
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call for an of ore escrow account and funding for this account ‘conmes
from out si deciered ¢ anPeljticahYieleriogholegeneral, for lenders to benefit from PRI due to

the lack of available foreign exchange reserves by the local central bank, the project

must be able to generate local currency (that is it must not be in corumercial default).
20 In the preferred method, the PRI insurer accepts the local currency and pays the

lenders in the appropriate currency.

In some cases, PRI can be structured to cover off-taker performance, if the off-

taker is a government entity. Properly structured, the PRI can be used to ensure the

25 GOE adheres to the terms and conditions of the off-take contract. In such a
circumstance, non-performance can be claimed against the expropriation clause of the

PRI contract. This type of guarantee is referred to as Extended PRI or 2 Partial Risk

Guarantee, and is a choice in the model of the present invention.

30 CRI can help limit exposure to defaults caused by operating failure, supply or
supplier disruptions, and off-taker default, as well as defaults caused by macro-

economic factors such as a loss of sales volume, drop in price, spike in inferest rates,



account is a loss mtigant if currency default occurs. For it to be
effective, the source WO 03/034309 PCT/ USO1/ 42764 Repl acenent Sheet 31 11
April 200 6F/0F8Mds nust be out of reach of the |ocal goveCHHEEBH{42Z4d hel d
overseas so that they cannot be subject to | ocal governnent interference.
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factors, consideration
type of insurance can be entered as at 902. In one embodiment of the invention, the

15  selection can be Comprehensive, PRI, CRI, or Clean. "Clean" means that no
insurance or guarantees have been provided. The system can also accept as input
whether the loan is part of a "B" loan program, as at 904. In this regard, the
International Finance Corporation (IFC - the World Bank’s private lending arm), the
Inter-American Development Bank (IDB) and the Asian Development Bank (ADB)

20  promote “B” loan programs. The lender of record for “B” loans is the sponsoring
Multilateral Agency giving the loans preferred lender status. Historically, lenders
have never suffered losses for cross border reasons. They have, however, suffered
losses for commercial reasons. As a result, these loans are treated as if they are not
subject to cross border (currency convertibility) risk. This factor is also addressed by

25  the input page of the present invention.

Projects may further be characterized as having only a percentage of the
project Joan insured. For example, a given project loan may be insured 80% through
comprehensive coverage, 10% through PRI, and 10% can be clean. This information

30  can be entered as at 908 in Fig. 5B. In one embodiment of the present invention, if
the tranche is covered with PRI only, the CRI details can be left blank. If the tranche
is covered with CRI only, the PRI details can be left blank. If the tranche has



30 types and percentages of insurance coverage can help determne a
cunul ative EDF value for the entire project |oan. W 03/034309 32
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Properly st%df‘&ﬁ%pz,%_ Wepag%F cenfidered msibg dﬂ?“@ﬁ’éﬂ?'é"? fhe Psrallgroiey s to
the terns apdnheRRH Fig086B af 9907 8n BAE eliBEEBmERIThE Bfelit rattheSdfGhe Saurantor can

be discounted to take into account difficulties in the structure of the guarentee:

15 contacts {e.g. the inability to appeal a denied claim).

Once this information is entered, the cumulative EDF for each insurance piece
can be determined. This involves determining joint commercial and country EDF
values. Joint commercial and country risk values represent the possibility that a

20 project defaunlts for both country reasons and commercial reasons. By the present
invention, consideration is given to the joint risk of supplier defanlt and currency
inconvertibility default, off-taker defanlt and currency inconvertibility default, and
macro-economic causation of default and currency inconvertibility default, Other
joint risks may be considered as deemed appropriate. Computations can be performed

25  to determine these joint probabilities, driven by correlation between risk factors, and
the resulting EDF vectors can be combined with the individual risk factor EDF
vectors in a table for each type of insurance coverage, an example of which is shown
in Figs. 30A and 30B.

30 As shown in Figs. 30A and 30B, the commercial risk factor EDFs can be
grouped as at 250, the country risk factor EDFs can be grouped, as at 170, and the

joint risk factor EDFs can be grouped as at 180. Calculations can be performed to



ci rcunstance, non-performance can be cl ai ned agai nst the expropriation
clause of the PRI contract. This type of guarantee is referred to as

Ext ended WARD3/@#36® Partial Ri sk Quarantee, and is a choi cRCT/HSHIH@764pdel of
the present invention. 30 CRI can help limt exposure to defaults caused by
operating failure, supply or supplier disruptions, andreplhceh@iSnedlef ault,
as wel| as defaults caused by macro- echomic factors suchiaspal006s of

sal es volune, drop in price, spi ke in i nterest rates, WD 03/034309 33

PCT/ US01/ 42 164 nt Sheet ri I 006 ener al

provi der of @ﬂp%{%} ﬁbgn% 1?6(51831 t 6UHa gﬁ&‘jﬂﬁ‘gf’a‘b €0 té’r?le&’al bank
of the hostaxguopr )Acfdﬁfonﬁpﬁih’lﬁﬁﬁde%ctBPED!F% %Q%QEIsb%EQn&ﬁHerde"mése {ddshe host
government cannot or will not provid d currency, lenders are stuck with

paynent i nare lebtagngdrieneaghtof éhmmsjglreme tlma@ mvplmd end aﬁn@bchléatech yalue for

I nsur ance, overs comer ci al, conmponent
of conpr eheﬁ@}:&gﬁhﬁgﬂ%gﬁg @ﬂ&??FﬁeW§§H%8Pé§€%Q?SWaW PSR 9% on i s
conpl et & Asy way 66elamplONIO5 46 FigoB1BI sks are general |y not covered.
GQuarantees fromthe contractor or guarantees purchased froma private third

party 10 generally cover construction risk. As shown generally at 900 in

the table 21 of ﬂege{)n?ém 1ngr{ﬁﬁﬁsﬁ4&% h&é@@&% of} r?scf{c B FE%@SE‘% ﬁgr ation

of the type of guar I nsurance. urance

can be ent eroathimsioa) tha02an dansoaerojeddadlidefanlt aadl thdreby rystnin te.inibiktylth

sel ection can ,be Conprehensive, PRI Clean. "C ean” nmeans that no
i nsurance JPAYJISK &Hgg‘bs Fromy thegidldhy VB@S%‘@HE T‘Pféﬂs‘?%‘isé’f'ﬁsé‘aﬂ bg|determiedpt as
i nput  pghetsen BRehet % gram as at 904. In this
regard, the Inter na?%%ﬁi@gﬁl%rﬁgs%r%%??%ﬁgﬁFC - the Wrld Bank's
private lending arm, the Inter-Anmerican Devel opnent Bank (IDB) and the

fecord ror ChPineten CNRDBIEHT G M tifateral Agency giving the
| oans preferred LepdRvensbathius (LEDF isldpeideny on HRNERHSE why a project defaults.
Therefore, LGD is estimated for each type of risk. As described, the. ways a project
15  can default include contractor engineering and construction default, operating default,
supplier default, off-taker default, default for macro-economic reasons, default
through inability to obtain refinancing, political violence, currency inconvertibility,
and combinations of several of the above. Once LGD values are obtained for each of
the risk factors, they can be aggregated within a table 850, such as shown in Fig. 35
20 for each of the different types of insurance, and subsequently aggregated into a report,
such as shown at 196 in Fig. 31B. The methods of deterrmnmg LGD for each of the

risk factors is described herein.

Contractor E&C Failure LGD

25 There are few available statistics for computing the LGD for a project during
the construction phase. However, fwo specific extreme circumstances can be
examined and included in the method of analysis involved with the present invention.
First, if a sponsor does not put equity in until project completion and the construction
firm does not provide liquidated damages, financial incentives do not exist for the

30 sponsors to maximize recovery. Thus, if there is a failure during the development
stage of a mine for example, all one has is a hole in the ground as there is little or

nothing to recover. For a process plant, such as a refinery, factory, or power facility,



have never suffered | osses for cross border reasons. They have, however,
suffered |osses for commercial reasons. As a result, these | oans are
treated A%OPIOMBBy are not subject to cross border (currBaEYS01/42764
convertibility) risk. This factor is also addressed by 25 the input page
of the present invention. Projects may further be char a®lglhicarat Shgethavi ng
only a percentage of the project |oan ﬁ:sured. For exanpl a1 Agripiooen
project |loan may be insured 80%through conprehensive coverage, 10%

t hrough PRI 9% . Ihis i nformtd op. 30 n_be entered as at
908 in Fig. Dq:%fg&l %r%g%@ggﬁ%a?ﬁ%ﬁe SFrp hveal'luﬁrtgstg%tﬁﬁlﬁVén?ﬁgﬁ?th 1%& 1 anche
i s covered sipebt BREcovel yiertekpenSh isdfil. ahevefor) ibid dfdinidtanbk  thd f.GI&art r anche
is covered with CRI_only, the PR details can be left blank. If the tranche
has WO 03/ Orsuestinatedfor xsig vilpthe presgntpayantion gei0%sheet | 1 April 2006
conprehensi ve coverage, the details for both PRI and CRI can be input into
the system The provider of the insurance can also be specified as at 910,
as well 3as the At dietotherdxeatediitacspofisor ptits symity dnap feean cafiDte coftrattor912.
Wth regard to, thF t,grna the vyear in which the Proj ect betgi ns operation is
i por t ant  HEERGeRliqyidateq damage thatthe tatal 3dds Wnta ths fafalsest efifhe Bisigcht i ng

ri sks begi ngyl § Yeah 624 ' e d gal L _.date can

al so be enteredecan theq%l%l 0 E(% @ﬂﬁégﬁgﬁt inrql\}%n{”lg}?r(lgg\ﬂﬁ %%r#%%%n

anal ysi s t ddbyedn, LD cal be estiahatet awcotdingl &t emiouPrssningheions. d Onkisksungitionn 910
can be tak froma s rate tabl.e shown i 1g. 10 7 I gh, can have the
provi der Q%gatl 48 R}lc iulsfcgglﬁgﬁ %ﬁbﬁla} tlweie&?eflég%&fg?’ﬁbmﬁs éés‘:l\',‘yg’teﬁ Ao dorThe
type ofi0i Nsixample LGIN=h0%, AERESASh3h %@t&moy@pl(g{qui&&m%&%@%r%' |y at

925 in Fig. 29 and can be considered in the determ nation of The overall
proj ect EDPf tagl eepdwnlhenurderying Gesunpt®a0is that asthe anvudiofenquity hed/or thei t
rati ng of t nt ok. be di scounted to take |nto account

1 ourt i SOTRRER"ialBRed Bpitgid WkREs, Be ' RO8 1Bt 06E Fheyed the

i nabi lity trecovppiad defauleseegstioc! ain). Once this information is entered, the
cunul ati ve EDF for each insurance piece can be determ ned. This involves
determ ning joint comercial and country EDF val ues.- Joint conmercial--and

count 1y 5t i PpetRinteSugpief, T518dker b RRARM R Failiré 1101 Estimate
The default Operating, Supplier and Offtaker LGDs are derived in part, from
historical statistics. Three factors considered to drive LGD are (1) where the loan
stands in the capital structure (see table 855 in Fig. 34); (2) the industry involved with

the project (for example, senior unsecured utilities have a historical loss rate far below
20  the LGD for senior unsecured financial institutions); (3) financia! leverage; and (4)
the physical location of the project. For exaﬁple, the LGD for a project with a book
debt/equity ratio of 80% will be higher than the LGD for the same project with a
debt/equity ratic of 50%. In accordance with one embodiment of the present
invention, to compute LGD through time, the LGD from the table 855 in Fig. 34 is
25 taken and multiplied by the fraction of debt outstanding/original debt amount.
Additionally, LGD values can be adjusted based on factors such as, for example, the
LGD for a refinance failure being generally thought of as less than the LGD for
operating or supplier default. For example, the LGD for a refinance failure can be
considered as 50% of the LGD for operating or supplier default in one embodiment of
30 the present invention. This is because the nature of the loss is different. In a
refinance failure, the lenders may get 100% of their principal back, but may have to

wait years to get that recovery and may earn an interest rate below market levels.



20 project defaults for both country reasons and conmercial reasons. By the
present invention, consideration is given to the joint risk of supplier
defaul t AVRIO¥®MI®ncy inconvertibility default, off-takerPEEPaUR64nd
currency inconvertibility default, and macro-econonm c causation of default
and currency inconvertibility default. Qther joint rislkgpa@heResnhsdnsi dered
as deened appropriate. Conputations car be performed 25 to delparzooee these
joint probabilities, driven by correlation between risk factors, and the
resulting EDF vectors can be conbined with the individual risk factor EDF
vectors in a table for each type of insurance coverage, an exanple of which
i's shown i Gorﬁtlgﬁ}g L350 FanDe BB.Cadled By Meydecoddniit PactodOA and 30B, the
commercial risk factor EDFs can be grouped as at 250, the country risk
factor EDFs can Berymgigpibgusands af scenpariosafr expeple; 5GR can bk detgomived BpFs can

be grouped : . |, a1 e [ 034309,.35
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period, Sas will geibrallgodcu givend diffioiet stdhor@icCavirbement! b @etbrmineL@D, the0.

Addi tional insyrance factor EDF s 930 can al sp be included. These val ues
are obt ai nédsh 8pWegraRragng pr&er QE theaproiect {speansiderrg) given this gpughrqpseating

cal cul at ed yglgnker EDF for the project loan can be determ ned and out put
on a sunmmary page, as shown 5 by way of exanple at 195 in Fig. 31B. The
present invention thus considers all risk factors, singly and in

conbi nation, that can cayse roject to default and thereb esult in the
inability to pa) WK ggar%qﬁ_o?@%mvag)% T YESSERA ?ih‘{;? & %’Freasures
can be 1det qlefdrfRtd bOfishEdimating he Fre8 tadkSHlow gﬁ)@e@ L QENLFREL! " S
anal ysi s. Ogrrputi ng Loss Gll velnéDef aSI tﬁd(hls_G(I)D) rblft(glgfpll verlljgﬁDﬁe% gﬁllﬁ}[!se( L&) is

dependent chscomatingdhessreasihflows pt i @pprogridta adte seflecting thef distesssadGRtire of
estimated f type of nisk.. descr.ibed, . the. yS a _praqjec 15 can
default i néﬁ%ﬂ%?e %gh‘{ geg%xgné?e gﬁ&?ﬂg@ ivﬁgleé)r%hec%ﬁgrtﬁuwét Yﬁﬁnﬁeﬁf’ﬁ’&ﬁ{mm&)%r ating
defaul t, subpinvertioefheuhteresOfate dsell @in HeihaWate ratteplas e Highestfargn 8£QNOM C

reasons, default . . . .
the tranches in the deal + 800 basis points. In a specific embodiment, such as for a

15  mining project, for example, approximately 900 to 1,000 basis points can be added
since recovery can be more difficult in mining projects. Next the cost of restructuring
(i.e. the Country LGD) can be deducted to get Net Free Cash Flows which can be
computed and displayed on the input page of the RIM. Dividing the value of the Net
Free Cash Flow by the value of the debt outstanding (including accrued interest)
20  yields the percent recovered. The maximum considered, in one embodiment, is
100%. The percentage LGD can then be computed with the following equation:
LGD = 100% - %Recovered

Thus, when default is observed in the Monte Carlo analysis, the LGD can be
25  computed through the following steps: (1) Compute the present value of the projects
free cash flow after tax; (2) Compute the ratio of the PV - Free Cash Flow/Value of
Debt; and (3) Take (2) above and subtract a cost of recovery (this percentage is the
same as a cross border default LGD). Note that this is the LGD of just one scenario.
The LGD estimate for any one-year is the average of all LGDs observed for that year.
30

Country LGD



through inability to obtain refinancing, political violence, currency

I nconvertibility, and conbinations of several of the above. Once LGD

val ues aMO B¥3438¥ed for each of the risk factors, they cEnl/BeM4gHregat ed
within a table 850, such as shown in Fig. 35 20 for each of the different
types of insurance, and subsequently ag?gr egated into a Rep@dcdnent Sheeh as
shown at 196 in Fig. 31B. The nethods determ ning LGD fan smgaictooef the
risk factors is described herein. Contractor E&C Failure LGD 25 There are

constr act | on phocebitiy s eré iRl fp peciss, e BRI S ediste
exam ned anef edeverglasl iPadidie byrehd PHysidal asatiys iof thepalivad Withideh defigesent
invention. First, if a sponsor does not gut equity in until projec

conpl et i on ¢aval thramewnitlenders ean recvieminl 8 slsveloping cowiteie id fag ldwextthah themages,

financial i ' | - sponsors t Xi m ze recovery.
Thue, 11 ¢ HEreuh SR o oBflcP o fePust AEDEPSIRBN B VSt ed R or
exanpl e,5 al Suchrfectbdsasigdverniheheinteifetdhee, Poruuptiorih the @l systdnh bt sithpdy thenot hi ng
to recover. For a process plant, such as_a refinery, factory, or power

facility, eshef gausparsngys opehankenicy Jysafonexpuplenath conmbate tothe apstiaf 2006
h i ) . i1 .
one can ar gyg, }éeaw S 'aspgﬁﬁgpﬁé%ﬂﬁhg%&iﬁﬁg dw%ie@@t rlﬁe@s qf}ﬁg Rﬁgs{oum

one can expect to recover er expenses Is nrl
ci r cunmst anggovetnnent, Gie dmancidlepasdipativhest ibflnentiab thidd partibs; apd ehe projédieent i on

at 100% 5 At.the other extrenme, if a sponsor puts equity in u ront, and
the cont r acbHity tBr&?f}?rﬁf?sE’F‘?lab CHAERCY rﬂ%ﬁﬁg‘ﬁe‘g rediegs 'E‘ﬁé’tou{“i’ilés tl’S%daFO gfd up to

the tot ' i o
) %&E%‘Pdgurge?ﬁ%%s%ﬁzim imbétts, pﬁr?ﬁ%)é%yeffe%f‘o%%le%%%ﬁgs W t.(?lg d

correspondi ng For points in etween, L can be esti

accordi ng tworkawf ofis corsmgregal defaslt. One assunption that can be used takes a
straight line between the two extrenes descri bed above. For 10 exanple, LGD
= 100% - (Equity as a % of total costs) -(Liquidated Danages as a % of
total cost). Thdt iwiggioritht e spHs bty EDF ntb ilcodpohéit pANE WEtheof GBSt Y

and/or the conmtment of |iquidated damages increases, the nore | enders
are expect &@ossdorder defauit differs from the LGD for a default caused by political violence.
15  The country's particular CRI rating can also be used, along with other items, to
determine both a political violence loss factor and cross border loss factor for the
given country. A low CRI corresponds to a low recovery rate (i.e. high LGD), while a
high CRI corresponds to a high recovery rate (i.e. low LGD). In one embodiment, the
political violence LGD is unadjusted for mitigants. In one embodiment, in estimating
20 across border LGD, other factors can be considered, including the presence or lack of
an influential guarantor for any of the loans to the project, and the relative national
importance of the project. These factors are considered as both country and
commercial loss mitigants, shown generally at 280 in Fig. 5B. With regard to the
guarantor 136, a score can be determined based upon whether the guarantee is from a
25  multilateral (such as ADB, IDB, IFC, World Bank, etc.), an ECA (Export Credit
Agency) or a local bank, whether the guarantee includes participation by a local bank,
whether the guarantee is from the sponsor, or whether the guarantee is non-existent.
The national importance factor 140 also can present a score depending upon whether
the project is a critical export (such as oil and gas, or mining, for example), an import
30  substitution (such as fertilizer, for example), a critical domestic (such as water, power,
telecommunications, for example), a moderate (such as automobile or steel

manufacturing, for example), or a marginal project (such as a tooth paste factory, for



recover in a default scenario. 15 Operating, Supplier, Oftaker and
Refinance Failure LGD Estimate The default Operating, Supplier and O ftaker
LCDs arev@pi/ea@esi n part, from historical statistics. ThPEBUBM&A2HrS
considered to drive LGD are (1) where the loan stands in the capital
structure (see table 855 in Fig. 34); (2) the industry ireyRémee SMdh the
project (for exanple, senior unsecured-dtilities have a hi stiepric2dos! oss
rate far below 20 the LGD for senior unsecured financial institutions); (3)

financial |everage:. and (4 he physical . |ocation af e, project. For
exanpl e, ¢ HEAEis QP"%glﬂé%’%eé’c%hevﬁpgﬁ% Bt SaIeEOH S0 Scﬁaﬁ?@%ﬁ&?i"@“g?a@@ff will
be hi gher t#apreséit idveldiéPr the same project with a debt/equity ratio of

50% I n accordance with one enbodi nent of the present invention, to
conpute LGD through time, the LGD fromthe table 855 in Fig. 34 is 25 taken

and multiplied the fracti.on of, debt outst i ng/ origji.nal ,debt, amount .
Addi 1 onal 1y- Lab s ERBANRRa0 e Fe ROLGEL B A8 B S8eq dRska SR,
exanpl e5 t heatisti€dD ahslisidof BkiofiodlCcuARYy Hefa@tdRidesclemBingt kontkdigdbt sweh as

| ess than the LGD for operating or supplier default. For exanple, the LGD

for a refirfasiews asdbrtuiot exelpsivay) torryesdelabiye i ingwytso COthier|capits and ofdr at i ng
or suppli erdeg?%t@bﬂ fel ﬁbe%eﬁxgygggg"l‘ﬁg%lfa%n%&_ E#})ﬁgfgf%ea?lg%e&% ec?c%égi rdeIh' S 1S

because the nature of the S ere nance ure, the

| ender s mayL@PtgiveA@he fifanthttonditionsd thatounagk, but may have to wait years
to get that recovery and may earn an interest rate bel ow market |evels. WO
03/ 034309 37 PCT/US01/ 42764 Repl acenent Sheet 11 April 2006 Conputing LGD

For Defijgul tpofiasag el\@? oeconom ¢ Factors By running thousands of
scenari 0s, foor exa(r)rg?{%, ED can be determined by exam ning the cash flow

gener ating abi | ilhpnetmbbdmenbpfitie imventon)d¢hiachn bedeivesl frdd¥afthe Etronfoney | |
Phe_cash”t I ATy b PP lsror B o e 1t GO daneH AL FeBEgLGetith s
t ough oper gIGD PolifEW VislamgRR: (10bEMTRIENDOdi ment of the invention, for any
one scenario, the LGD can be
15  Cross Border LGD
More than one method can be employed in accordance with the present
invention to estimate cross border LGDs. One method uses the formula: Cross
Border LGD = LGD PV *(Guarantee Factor)*(National Importance factor). The
guarantee factor 136 and the national importance factor 140 can be combined with the
20  Political Violence LGD to determine Cross Border LGD. Fig. 11 shows an example

table which can be used in determining Cross Border LGD.

Alternatively, for cross-border LGD, historical loss rates can be used. Bank
debt is renegotiated at the London Club. Loss in rescheduling can occur by a direct
25  write down of the debt or a reduction in the interest charge. It can also take the form
of an elimination of interest for a specified period of time. Based on an analysis of
these rescheduling, the LGD can be explained by
1) The level of reserves/imports
2) Per capita GDP
30 3) Total debt/exports
Based on a regression analysis of these factors compared to the historical LGDs

observed at the London Club, estimates for cross border LGDs can be determined.



10 determned by first estimating the free cash flow of the project before
debt service, discounting those cash flows at the appropriate rate

refl ecti WO 0HEBIMIst ressed nature of the project to det er®§HESRIH@744esi dual
val ue of the cash flows. In one enbodiment of the invention, the interest
rate used can be the base rate plus the dﬁi ghest margi n @fepBédnentdheett ranches
in the deal + 800 basis points. In a sp‘!eci fic enbodi nent, suehriagoobor a 15
m ning project, for exanple, approximtely 900 to 1,000 basis points can be
added since recovery can be nore difficult in mning projects. Next the
cost of restructuring (i.e. the Country LGD) can be deducted to get Net
Free Cash Fl ows which can be conputed and displayed on the input page of
the RIM Dividing the value of the Net Free Cash Flow by the value of the
debt out st affintHoRabEEieSdi ng accrued interest) 20 yields the percent

recovered. The ' ' | ﬁﬂ%% ' 09

percent age LGD gg)rﬁ %&Egﬁggﬁrpﬁg%‘s %a?ﬂﬁts e oe 0 ’r%é%é}l%%e&?&% = 100%

- YRecover ebe Murse thdmedf glet aonet reéasonolesistsy e T herefolee thdbribss Gakbtimatedibysi s,

the LGD can be 25 co d throu t he follow,ng. steps: (1 npute the

present val RIRnEHg tﬁﬂ{i@é@cws Mghw@mﬁlwgmtfaﬁwlez é@gﬁwﬁelw he

ratio of th@_f@{n 1]quqgg ) Flow Value of Debt; and (3) Take (2) above and
0

subtract a cost of recovery (this percentage is the sanme as a cross border
default LGD). Note that this is the LGD of just one scenario. The LGD

estimate for any,one- is the average of all LGDs abseryed for that
vear. 30 Count ryAt CheigR § P8 SRS Crlonedy oy SomRealER it Peed |
April 2006 fmoetioh\wHits kpradbfts OIP fdrdaéh inSurbfl@Bitdey HBCTISRHWsHARakiBfeau t
occurs, the cost of recovery is inpacted bélthe physi cal |ocation of the
proj ect. Al ¢f sugh adable 86hgUsimguresimitamacthind tmthat dergabed EmEDRsosannestiona
devel oping. GOHI Yol o' Afmb QWGhek R0 1S ots TRUD raliBP Lol BRARISARA SgPOC tO
recover if € project were 1n a devel oped country. aeh tactors as
gover nnent jepbesd @1 £8RRmagOageab sitown & 196dn [Feg 81 As Yiait thiv edibodimait,yLGDe | ack
of transparency or a bankruptcy |law, for exanple, all contribute to the
cost of is shown as a weighted average.
15
Standard Deviation of LGD
Standard deviation is estimated by defining a 100% loss as a 4 standard
deviation event.
Standard deviation = (100%-LGD)/4. This method is used for all risk factors except
20 for the Macro Economic risks. When a Monte Carlo is executed, an LGD is
computed for each year. This represents the average LGD observed for all the
scenarios run. The standard deviation of LGD is computed by applying the traditional

standard deviation equation to the LGDs observed in the Monte Carlo exercise.

25
Other Measures
In addition to EDF and LGD measures, other measures which are determined
by the system and method of the present invention include the unexpected loss, the
expected loss, the volatility of the loss given default. These measures can be
30 determined in connection with cash flow, exposure amourt, and other elements as
described herein, and can be represented in tables 50, 51, and 52 as shown, for

example, in Fig. 36 (expected loss), Fig. 37 (volatility of LGD), and Fig. 38



| oan recovery. How a project fits into the econom c devel opnent plans of
the host governnent, the financial participation of influential third
parties, VEQ@3/8H0%roject's ability to generate foreign cREFENMNAIserves
or reduce the country's need to spend 10 foreign currency reserves on

I nports, can have an effect on the recoXFries during theepaedidentBiketof a
commercial default. It is inportant to Split country EDF I ntigspkil 20060nmponent
parts as the LG for cross border default differs fromthe LCGD for a
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any of the loans .to the project, and the.relative natjonal. [nportance of
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lloss mtigapisupighown generally at 280 in Fig. 5B. Wth regard to the

guarantor 136, a score can be determ ned based upon whet her the guarantee
is froma 25 nmultilateral (such as ADB, I1DB, IFC, Wrld Bank, etc.), an ECA
(Export Creg\iﬁt Agency) or a local bank, whether the guarantee includes
participati S%‘? a |l ocal bank, whether the guarantee is fromthe sponsor,

or whetf@r the goataRbeEDR DOD; axdsVehtmeasihe ki beval détemdnédnfaethéact or
140 al so can present a score dependi ng upon whether the project is a
critical expralysiyeance coadeated, and stapbs and reppris At be su%neéaé%mh@l)h,mélrﬁsslﬁbor t- 30
substitutio é thlhzer ) (41l ' such
2s veter, phaspUSpTiacEllte \GRmalyah. FRATSAIERRIYIC B0k SRR 0,

aut onobi | e pagest(eelwn anfTl,a¥2yrand P74 eespectively)) éh , acosrdanceawith rthe ppeseptect
(such as a tooth paste factory, for WO 03/ 03430? PCT/ USQ1/ 4%7@4 39

Repl acenent Nggatiqn. I addition t?d@% Tesultnprary pRee(Ry s1°’3‘fsfe€ﬂ,° t %pé??ﬁ?topri ate
cat egorys capvBRi AR Prédfuck R&eHPsE cBASSwRED dbRFiIbE RS FitornAHE&NSH B8 loan

over its contracted life. Figs. 43 through 50 are examples of these graphs. As shown
in Fig. 43, the EDF chart 980 gives a pictorial view of the default risk profile of a
sample project over time. The charts demonstratiﬁg the risk and profitability profile
of the loan can include the contribution of the insurance coverage.
20
Fig. 44 shows an LGD chart 982 giving a pictorial view of the Loss Given
Default profile of a sample project over time. As shown in Fig. 45, the exposure
profile 984 shows the contracted drawn loan amount over the life of a sample project.
As shown in Fig. 46, the Expected Loss chart 986 gives a pictorial view of the
25  changing Loss Profile over the life of a sample project. As shown in Fig. 47, the
Economic Capital (EC) chart 988 gives a pictorial view of the amount of capital that
should be put aside to support the default risk of a sample loan. In most cases, EC
will be the highest at or near the point of maximum EL. As shown in Fig. 48, Risk
Adjusted Yield 990 is defined to be the Nominal Yield less EL (dotted line) and
30 represents the income the lender can expect to earn on the sample loan on a risk
adjusted basis. Should the credit risk of the loan improve over time, the risk of early

repayment increases, reducing the probability the lender will earn a high margin.



I n anot her enbodi nent, the cross border LGD can be estimated based on a 5
statistical analysis of historical country defaults and reschedul i ngs
control i mgoHzw34309ch factors as (but not exclusively) reseP@EESHERHEHI ve t O
i nports, GDP per capita and total debt stock relative to exports. The

rel ationship can give an expected cross,border LCD gi va@phhghehidhaici al
condition of the country. 10 Politi cal 4\% ol ence LGD I n one @mygdegment of
the invention, this can be derived fromthe Euronpbney Country Ri sk |ndex,

Pol it 1ol VoK St £ A BHRER)eldly Hefne B Pk A e Pl B e RSE 1o

can be enpl Ppsimicht aRGaNEE R tWstrbpresatsthe setmin whioly eari boexpieoted oniaviske cross
border LCGDs. One nmethod uses . the fornmula: Cross (E.orgg)r LCD =, LGD, PV
* (Quar ant eeadz@ll gAjusediberion Bisk and Srallhdiusted Maggin (Fgn 89) ohegts hisanalysts or 136

and the natignal: | : ' yth the 20
Political ,)%@hg%“ﬁ%@é@%?ﬁ?ﬁé‘?ggg%%ﬁ e?%. gl%% 11 shows an
exanpl e 5table which can be used in determ ning Cross Border LGD.
Alternatively, for cross-border LGD, historical |oss rates can be used.
Bank debt VofifbHEYEMEAEd at the London O ub. Loss in reschedul ing can

oceur by a di rec o2t EoflPiheQpdieundRipHREhG R AR h ABur Tttt er est
e ?Ie OIg

charge. It can also ta m - of an"elimnation of interest for a
speci fi ed piardondeationtwittea pBaspediverioam thepfopeitdnisntion ives derused teaualyasy, t he

LGD can be explained hy 1 he | evel of reserves/inpo P Ita GDP
30 3) Total pragﬁ{mgsgpgﬁ grolgéa;ggy JREE g |ﬁé) sel’%wp]}hgn%s ;E?%Ofﬁ%]%’e%;ed S@g’t ors
conpar e t ohdvBepdtnSEQtrnfiadd ipnneRar witl atprédpecthventtan, GroMisiogiagi mdt es for

cross border LGDs can be determ ned. WO 03/034309 PCT/ USO1/42764 40
Repl acenent ecghemic capitalymersuresers b defermmiperh -a5i well g get income after cost of

capital (NIACC), risk-adjusted return on capital (RAROC), and return on assets
(ROA). Figs. 40A, 40B and 40C show respective portions 967A, 967B, and 967C of

a sample summary results page showing sample values for various measures.

15
NIACC as a percentage of principal balance provides an analysis of the
profitability profile of the loan over its life. Since EL and Economic Capital rise over
the life of this loan, NIACC falls over time. This is shown in sample output graph
994 in Fig. 50.
20

Additional measures such as an overall customer credit rating and a shadow

customer credit rating can be taken from columns 87 and 89, respectively in Fig. 4,

and reported as shown in Fig. 31B. Also, a loss indicator raﬁng, and a security
indicator rating can be reported. The security indicator rating can be based upon what

25  assets the lender has security over which can be taken in a bankruptcy, including the
percentage of assets covered, for example. The loss indicator rating and the security
indicator rating can also be based upon the LGD value obtained earlier, and can be

represented as shown in tables 91 and 93 in Figs. 32 and 33, respectively.

30 Net income after cost of capital can be determined as follows. For any one
year, NIACC is computed by taking the net margin and subtracting expected loss and

economic capital charge. Net margin equals the gross rate less a base rate, such as



|f the project defaults for two reasons sinultaneously, the LGD is expected
to 5 be worse than if just one reason exists. Therefore, the loss is

esti mat eavvys/oasnypoundi ng the LGDs di scussed above, wi th REEUSUMHRTAM ng
formula: LGD Joint =1- (1-LGD1 ])(1-LAf2]). As with EDF, a table can be
devel oped in connection with the presen 10 invention whplednfgiphegents LCD
for each insurance piece. Fig. 35 shows an exanpl e of such 1a Apabtoe850.
Using a simlar nmethod to that described for EDF in connection wth the

various forymagy iﬂ&ﬁ%ﬁﬂcﬁpitﬁlhg}]a%%@c{dptais%gflﬁﬁ&l% d?%oﬁ&n%ﬁéa?ﬁ&ii A heand

reported on a sunmmary page’as In Fig. 31A I's enbodi nent,
LG is shawmuierd raunesrgéquity. Shés dagermirddfioficanbareprdentedts:on of LGD St andard
deviation is estimted by defmng a 100% 1| oss as a 4 standard deviation

event. Standard deviation = (100% LGD)/4. This nethod is used for all risk

factors except 20 1orbiMaliel-OGRRORRIGS: §biksarcWhanusT e Carlo is
t

executed, an LG is conpu or each year. This represents the average
LGD obsérved forLeas:| tExpecteddmwasi os run. The standard deviation of L& is

conput ed by applying the tradjti.on standard .deyvi atjiop equatjon to the
LGDs observed i FThe r\gﬁ‘@@m&tﬁﬂ%égb?r@f’ZE%C%IW%D%R}E’%E‘W@?EH?%HBWti on to
EDF and L%mﬁures, ot her neasures which are determ ned by the system
and nmet hod o e present invention include the unexpected |oss, the

expect ed | oss, tHegmalsolMIACCty of the .l oss given default. These -measures
can be 30 determ ned in connection with cash flow, exposure anount, and
other elenents as described herein, and can be represented in tables 50,

51, andigb2 as sigide, 1da88 conXidefel €in tohnkttibn S6th( eepprkadd invemjon Eargbe37
(volatility of LAD), and Fig. 38 WO 03/034309 PCT/ USO /427%4 41 Repl acenent
Sheet 11 Ablﬁqtarndg@@r a number of years, the cumulative or total NIACC. can be determined

as the present value of the NIACCs earned each year over the life of the loan,

discounted at the Required Return on Equity. A sample NIACC computation page

965 is shown in Figs. 39A and 39B.

15

In one embodiment of the invention, loans are examined on an anmual basis
and on an equal time period basis. In another embodiment of the invention,
computations can be conducted on a semi-annual, quarterly, monthly, or other time

20 period basis. The present invention can also be adapted to handle uneven time

periods.

The Return on Equity (ROE) is the internal rate of return on cash flows on
lender equity. The economic capital represents the equity the bank must put up at the

25  beginning of the period under review. This is cash out flow.

Cash inflow is equal to the return on capital plus a return of the capital put up.

The preceding describes the computation for a single period. For multiple periods,

the process is repeated over multiple periods representing the life of the loan, Any

30 fees which are required can be added in and an IRR computed. Fig. 42A shows a
sample NIACC computation in table 67.



(unexpected | oss), respectively. In conputing Volatility of LGD, for

exanpl e, the systemof the present invention can apply the standard

devi at i oW 0413430n to the percent LGD for each defaul t ePEEEMHAHRLE | n one
enbodi ment of the invention, a conputer system having a user-defined
function can be enployed to performthis 5 calculation. REfRcdnfei St
standard devi ati ons of LGD can be tabul4ted in an assunpt i Qnril 2606ng t abl e
54 havi ng associ ated vectors as shown in Fig. 41, for exanple. Results 10
Once the EDE, LA), and Vol, neasures have been determ ned, further analysis
can be condﬁ%’?&’&?‘n&ﬁﬂmﬁf%ﬁéseésnd reports can be generated which will assist
the decision-nmaker in the |oan analysis. Figs. 31 A 31B and 31C show
sanple results pages (shown at 970, 972, and 974, respectively) in
accordance with Remnpoesssdts is corsmittedby takingdlt TRBroft Grosh €asle Fldws sudmar y

age(s), the syste of t resent /15 in .Qn gan produce series of
gr gpgs) whi cﬁulﬁé"gﬁ?g %f‘ﬁ?l‘ﬁ%ﬁ%ﬂ% Wé%égé‘%:ﬂsﬁﬁ‘@a@anﬁ‘ B ETse 'f'{slscts?ua?’%fégeed
life. Figs. nfldsihhpiay &t 2lordt SpREA BRECHe e b UK 1dah ABRS: ifAB isShadan ihn Fi g.

43, the EDF chart 980 gives a pictorial view of the default Trisk profile of
a sanpl e prejed: Ibiess aré pao, RéturncomnAssstsdie snply rthe avpgagenioan makginn diig.

profitabili ofile f,the logn can,incl e.contribution of the
i nsurance Cg%%gfiog%ga @?8‘9%0%%8%50 c@%ﬁgﬁE#% ?9%2 giving a pictorial
view of the Loss Gven Default profile of a sanple project over tine. As

shown in Fig. 45, the exposure profile 984 shows the contracted drawn | oan
amount over the Ihe eoging eaphpflewpebjthetfees As shawiinas riffergnt g the Hawo

Ex t L 9 j ictori i t i

rof 1 1| 6%y oEopfidiidus, °F BnkieRuf B hiters/ s fHial @6 it BAGH Yo 6P

Economi ¢ Cathiosa lfee§ EO)the bamputd@éh ganvbs vaedi Coarputihg \retemt ofr efjingy,ath® eash of
ital th houl id t the d It risk of I

C o nhong ot B Bhibe oo b2 sHeRR 0 asbmise i e are e ™ ©

maxi mum EL. pfik B, danifiy he e rd ANBOMG) dhalpach Jhedvdr BIQ Weigited bpask to be

the Nominal Yield less EL (dotted Iine) and 30 represents the incone the
| ender can bapeoouttvowstanding The baulndes thisdn spread the fie incrapeisnterveh s s.

Shoul d e edi isk.of the lo i JIprov.e. qver. ti the risk of .early

Pepaymelt i el e lont. T MgeaeRL B F iSRS BB e o B b g

mar gi n. economic capital requirement. When this occurs, the loan is essentially self-
capitalizing, resulting in an infinite ROE. The smoothing eliminates this possibility in

all but the most extreme cases.

20 It can thus be seen that by the present invention there is provided a valuable
system and method which can take inputs related to country and commercial risk
associated with a prospective loan and produce significantly accurate risk and

profitability measures to be used in evaluating the prospective loan.

25 The invention may be embodied in other specific forms without departing
from the spirit or essential characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative and not restrictive, the scope of
the imvention being indicated by the claims of the application rather than by the
foregoing description, and all changes which come within the meaning and range of

30  equivalency of the claims are therefore intended to be embraced therein,

What is claimed and desired to be secured by Letters Patent is:



WO 03/ 034309 PCT/LJSOL/ 42764 42 Repl acement Sheet 11 April 2006 R sk and
Call Adjusted Yield is defined to be the Risk Adjusted Yield |l ess the Risk
of Prepaynent (solid line) and this represents the return which can be
expected on a risk and call adjusted basis. R sk and Call Adjusted Margin
(Fig. 49) repeats this analysis examnsning the | oan margi rRepntsmentSheahown
by way of exanple at 992. 5 Profitability elenments In additi orn Apil 2006
generating reports and graphs showi ng risk neasure information in
connection with a prospective | oan, (lddimspresent invention can be used to
anal yze provisioning and profitability measures. For exanple, once EDF,
L&, and VoL 10 have been determ ned in connection with a prospective |oan,
provi si ORI REh& r cRLRRE oSBT 4 BbrrdRASInSSisE@thdtedeirer m ned, as well as
net inconme after cost o capital (NITACC), risk-adjusted return on capital
(RARCC), and return on assets (ROA). Figs. 40A, 40B and 40C show

espect | ¥svRAld &b %/ 1an BEY ,@yenéma&@@%@&in 3 SRBPLAuSUIPE! ¥adiGRblIdaR Page
showi ng Ssanp val ues for various neas rés. fS NI ACC as a percentage of

pri nci psK clad¢rspee agivan ttespaivdand bygiagivh ruhgs of piskfitingsi ity profile of the
| oan over its life. Since EL and Econom c Capital rise over the life of
this loan, NTACC falls over tine. This is shown in sanple output graph 994
in Fig. pRvidad Adsist sRanmeasiuikTaaochtiassdan, aiesald havipt Opfaralier efttisk
rating and a shadow custoner credit rating can be taken from colums 87
and 8oratingssgemErnopding to m Phogjity af posgihlg risk fetdra@¥ss shown in Fig. 31B. Also, a
| oss indicator rating, and a security indicator rating can be reported.
The security indicator rating can be based upon what 25 assets the | ender
has securdctiyingvigputwhlaghd toah ldnet omkenwniry risk Hagitar anpt afyleast wot wdinmgraid gisk
percen%%ge of assets covered, for exanple. The |oss indicator rating and
the secl Fty i ndi cator rating can al so be based upon the LGD val ue
obt ai ned earlier, and can be

determining, from said input and said rating scale, a country risk factor rating and a

commercial risk factor rating;

determining, from said country risk factor rating and said commercial risk factor rating and

said at least one table, a respective corresponding set of values for said at least one risk element;
determining a total value for said at least one risk element; and
generating at least one report characterizing risk associated with said loan.

2. The method of claim 1 wherein said at least one risk element is estimated default frequency

(EDF).

3. The method of claim 1 wherein said at least one country risk factor is a country ceiling rating.



represented as shown in tables 91 and 93 in Figs. 32 and 33, respectively.
30 Net incone after cost of capital can be determ ned as follows. For any
one year, NIACC is conputed by taking the net margin and subtracting
expected | oss and econom c capital charge. Net margin equals the gross
rate less a base rate, such as WO 03/434309 PCTI USO01/ 4276k AR Repl aeanent
Sheet 11 April 2006 LIBOR Econom c capital charge equals tha groduet of
econonmi c capital and the required return on equity. This determ nation can
be repseshohrthodss chah IMAi@tin skid ableasisoneabenthessk facaien maisarsofgvlisisallLl BOR)
5 Less:, Expected Loss Less: Econom c Capital Charge (= Economic Capital x
Requi r88leRe 8n on  Equity) Equals: NI ACC 10 Since | oans considered in
connection with the present invention can be outstanding for a nunber of
years, the cunulative or total NIACC. can be determ ned as the present

val ue df ThhendhotGtfsclainy hadewi bpig ehleadwae cpprry Tiskefagior itha measme of giostount ed
at thelP RS%uimrTglg Reﬁ(urn on Equity. A sanple N ACC conputation page 965 is
shown ?H icgs. “YdR"and 39B. 15 In one enbodi nent of the invention, |oans
are exam ned on an annual basis and on an equal time period basis. In

anot her enbodi nent of the inventiqgn, conputation an be conducted on a
sem - afintiag {ne@engp%%lﬁm} it ,at?JFasb?‘F‘Fe"roni‘rf“?’Eﬁlagﬁs fPol abé%tp’ét.aﬁ% °Br esent
I nvent ,@ %&%?rbf%é&s Renad@ploed stppliBARN, iRy 8Rk ! dofBrudiBh ek Soperkfifg Rek,ur n on
Equity is the internal rate of return on cash flows on | ender
equi t yrefifgnseaigononi ¢ capital represents the equity the bank nust put up at
the 25 beginning of the period under review. This is cash out flow Cash
inflowis equal to the return on capital plus a return of the capital put
up. TheTh¢ setdt g cdas d riizesn kdié seafpomatetaal rish factorsiahgh éorpeidi ab dkastFae
rrultipie peri.ods, . : . . .

oan risk element includes values generated in connection with an analysis of at least one macro-

economic risk factor.

8. The method of claim 7 wherein said at least one macro-economic risk factor is a factor taken
from the group of factors consisting of: foreign exchange rates, interest rates, off-take volume,

supply costs, inflation rate, commodities prices.

9. The method of claim 7 wherein said set of values for said at least one loan risk element

associated with said at least one macro-economic factor is generated via a Monte Carlo process.

10. The method of claim 1 wherein the step of receiving input includes the step of recetving

information identifying the existence of at least one type of insurance coverage.

11. The method of claim 10 wherein a plurality of insurance coverage types are identified and
wherein said total value for said at least one risk ¢lement is determined by aggregating respective
total values for said at least one loan risk element determined in connection with each of said

plurality of insurance types.



the process is repeated over nmultiple periods representing the |life of the
| oan. Any 30 fees which are required can be added in and an | RR conput ed.
Fig. 42A shows a sanple N ACC conputation in table 67. WO 03/034309

PCT/ US01/ 42764 44 Conputing Return on Assets Replacenment Sheet 11 Apri
2006 Return on assets is conputed by g7aking the | RR of G q&plabeaseh: $hk@ws and
subtracting the Base Lending rate (such as LIBOR). In essensel] Agil @6t he
average 5 margin, plus fee income spread over the life of the loan (even if
it is pai fhélettiod of clap@rlicoghereihfsafder eadt encz@b@andBaipy 13 20ypédssen $ronsthei npl y
the average |oan margin. Fig. 42B ﬁhpgﬁ_q?sa | e Return on Assets

cal cul &ML HSWaISE VB8, coprEting ff neAlitcals sk Msiapee. (nampeagial Figk Jgincas

di ff er eitorbitnbile rilMRsurdfteC AR dO BRurad @ LQTRI RitiREBYIon ?fbgﬁﬁ&@t s, the
actual fees and paynent date of those fees in the conputation can be used.
Conmputing return on equity, the cash flows over the |ife of the |oan can
be spread um t oSl t | . C r.ni ng
the bass 1ot fREl e Dt RE SR 8RR S actinthin SN RHEP o3BT, T
out st aafdlitivgal ridkecldmmenk. does this to spread, the fee incone out over the 15
life of the loan. Froma practical standpoint, it is possible to have fees
in excess of the economc capital requirenent. Wien this occurs, the | oan
is essent TRk nvetBs] bf claaPi1b alhetdif Gaidr 8t ARG allditiawh irRki dlhdnt ROPss TR@n
snoothing elimnates this possibility in all but the nbst extrenme cases.

20 It dedenit @D pandswbareinisard Yoyuetin detomeisehby pggregating nespretive ke prlygs Bd a
val uabley 3% S0 BRASBURENH LR Teal AE cbRRMIRal kR R 0 country and

comrercial Fi's ass a prospective loan and produce
significantly accurate risk and profitability neasures to be used in

eval uatj ng. t he prospective | oan. . e jnventign nmay be enbodied.in other
epect 11t T R ARG GEm ddpuHEr R s T veES 55 ep e SR SRRy mek factbr
char aciifir §a8d ia€ Jeak 85€ 0bmmERS PRSRBor @R etkENES bRI@mphhies ediar &tdrided
considered in all respects as illustrative and not restrictive, the scope

of t hisspestientiskofactorrabigey with e 2 table nrpisctingee! yplupheves ggiyeadtmoreriodt her
than byndtahﬁven range of risk ratings.

16. The method of claim 14 including the steps of receiving loan placement input regarding
where said loan exists within said borrower's capital structure, and providing a loan placement
rating scale having a plurality of LGD values corresponding to a plurality of loan placement
inputs, wherein said LGD values for said at least one country risk factor and said at least one
commercial risk factor are determined by comparing said loan placement input to said loan

placement rating scale.

17. The method of claim 16 including a plurality of loan placement scales, wherein said plurality

of loan placement rating scales correspond to a plurality of industry types.



f oregoi ng description, and all changes which come within the neaning and
range of 30 equivalency of the clains are therefore intended to be enbraced
therein. What is clained and desired to be secured by Letters Patent is: 45
Clains 1. A nmethod for evaluating a |loan for a borrower, conprising the
steps of: Replacement Sheet 11 Aprilsg2006 providing at | gaplacie: dhean ri sk
el enent table projecting a set of values for at |east one | oan april 3006

el enent over a given tine period and over a given range of risk ratings;
provi difgllat méthad bf €hign COwhaeii sald LGB kafuadd ddterratddrity abalating siad @sls falve

having a plurality of risk ratings. correspondi o a plurality of

possi bEERfEK El‘L'fl E’t‘grthe\/%rPli’é"sﬁssqcéaé?é?W’i%if“‘ii ﬁ’ﬁgf’n?eéﬁgﬁ d’cf‘ﬂfgat | east one
country risk factor and at | east one comrercial risk factor; determ ning,
fromsaid input and said rating scale, a country risk factor rating and a
comer 9. alhe nethoflaftadainy bfurkhgr gddingnthaistey, offdetsmmidg iatclu rg PFAEabiGct or
ratingmgnd said commercial risk factor rating and said at |east one table,

%SJ.II‘G. . . .
a respective corresponding set of values for said at |east one risk
el enent; determining a total value for said at | east one risk el enent; and

generating, at | east. one report. characterizin i,.Sk associ at w.th said
Poan. 20 Fhe mRHORGRS S| SVRFrEm, e e ek gne PRI e HER IR RE | s
est i magedp depat mehsedusnsivting iPMet indomde RBenBIshotcpiiale tisli-pajdsted heh Basai d
at |l east one country risk factor is a country ceiling rating. 46

Repl aceapinl re@pen assets. Apri| 2006 4. The nmethod of claim 1 wherein said at
| east one country risk factor is a neasure of political violence risk. 5.
The nethod of claim1 wherein said at | east one country risk factor is a
measur 21.oThemethsd obolatten 3 cilreredm said ni kst ofe addigomab tiklo dlenientcils daken Fromhtheei n

said at |east. ane commercial risk factor is a factor taken fro the group
of T actBHE OIS oF HgPErel Bippioams teegl. wirBrehRabSy reRIRE R B et  onr ok,
operating ri sk,

22. The method of claim 1 including the step of generating a security indicator rating and a loss

indicator rating.

23. The method of claim 1 including the further step of generating at least one graph

characterizing risk associated with said loan.

24. The method of claim 1 including the further step of generating at least one report

characterizing profitability associated with said loan.
25. A system for evaluating a loan for a borrower, comprising:

an input device for receiving input information related to at least one commercial risk factor

and at least one country risk factor;
a memory having a database storing the input information;

a processor capable of:



refinance risk. 7. The nethod of claim1 wherein said set of comerci al
risk factor values for said at |east one |oan risk elenent includes val ues
generated in connection with an analysis of at |east one macro- econonic
risk factor. 8. The nethod of claim7 wherein said at |east one

macr o-econonic risk factor is a factqfy taken fromthe grouplaemdeskars
consisting of. foreign exchange rates, interest rates, off-takepipboge,
supply costs, inflation rate, conmodities prices. 9. The nmethod of claim?7
wher ei n gatlefhtingta bt WhdiR$ af tastsome doat ridkedlstheraneid g valus bel easudt upon
associated with said at | east one nacronecqnonic factor is generated via a
Mont e i ButsicEded wilpsaidpideastpies@uplty Belss @ twher ei n the step of
receiving input includes the step of receiving information identifying the
exi stence of at |east one type of insurance coverage. 11. The nethod of

cl ai m 10gsieeatiog a2 wopnduyalig fop sefd 4trisat ahe boapoiskrdereentyssed segond valepteiged and
wher ei s& Ilgontsgquh M%%s%giaiearwifna%agi a%;leagteo tco&&%rc%éﬁgk %ieﬁ‘fé?ﬂt I's deter m ned
by aggrégating respective total values Tor said at l'east 'one |oan risk

el ement determ ned in connection with each of said plurality of insurance
types. 47 Repl.acenent Sheet 11 April 20Q6 12. The nethod of claim 10

wher ei n g%‘i?rﬁﬁ%}f‘g Pé%@aﬁh‘@?‘?er@h?aé‘ﬁ%éeﬁswf@%@ askgRentAldn fromthe group of
i nsurance types consisting of. political risk insurance, comercial risk

i nsurance, conprehensive risk insurance; no insurance; insurance associate
wi t h " B" géngeating p sepostirpbaragtgrizing aislhesspseiedithsaidean. f ur t her i ncl udi ng t he
step of determning a value for at |east one additional risk elenent. 14.
The met hod of claim 13 wherein said at | east one additional risk elenment is
| 0ss @2&/€Phe yetbmudficlajhGD)wlandn vhié pelemst sa¢ dskvatmentiisestietaerinicfomtt flyguency
aggregating respective LGD values for said at |east one country risk
factor "said at |east one commercial risk factor. 15. The nethod of
claim 14 wherein said LG values for said at | east one country risk factor
and said at |east one commercial risk factor are determ ned by conparing
sai d d&t elhe pestem pbslgir 258 cgim|2o fgthery inglyding gscoppruer Simdpsiemprogragt Erect i ng
sets o . - i I i RS, A Ol a | tings.
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i nput atdgmt ciengacrieermensaizdtoroail prgstdenig dapabls af debigmgomorihaionaplated|

structure, d providing a |o | agemen . .
10rsqid a7 TbastRng nacto Sofomid Hhetbr and From %he outcomes generated, determining a third

value for said at least one loan risk element.

28. The system as claimed in any of claims 25 to 27 wherein said processor comprises a score
assignment component for assigning a score to said at least one commercial risk factor based on

said input information.

29. The system as claimed in any of claims 25 to 28 wherein said at least one country risk factor

is a country ceiling rating.

30. The system as claimed in any of claims 25 to 29 wherein said at least one country risk factor

is a measure of political violence risk.

31. The system as claimed in any of claims 25 to 30 wherein said at least one country risk factor

is a measure of cross-border currency risk.



rating scale having a plurality of LG values corresponding to a plurality
of | oan placenent inputs, wherein said LG values for said at |east one
country risk factor and said at |east one conmercial risk factor are
determ ned by conparing said | oan placenment input to said | oan placenent
rating scale. 17. The nmethod of claimyl6 including a pluraldplayeniht $He@n

pl acenent scales, wherein said plurality of |oan placenent rgtiggo®eal es
correspond to a plurality of industry types. 48 Replacenent Sheet 11

Apr i | 280 6THSsysEReasatiified 0 ing bidlainkd swh el evterdaisaid laGRastadne @omsned@dlaisiki ned

by calcul ating the cash flow generating abil.ity_of the project assaciated
ot SEPEF FOASTCEk o e e SO 8 THsr RIS HEQ SuRPler T STEFAET Aok

i ncl udiGridiign siERpefatife el ParHah k. | east one profitability neasure. 20.
The nethod of claim19 wherein said at | east one profitability neasure is

taken fromthe group of profit measures consisting of: net incone after

cost of, capit i Sk-adj. I -t al: r S . 21,
The ne%zhog}?eo §§paésn%§é§?%g\ﬁlg§1yﬁf Jsl%n thtglaéas %pééélggll%a{j]i%%#gﬂg Fllq)s%%{é@glﬁe nt is
t aken figkofictohés a ghasptakandiost ihegrafp okfpwed echsistsg of e Famipm exchayyetrafes,

unexpected | oss (volatility of loss).. 22. The nethad of.claim1 including
the st@F'of ra&'én%f&'ﬁqﬁe?ﬁiﬁmﬁniéﬁlﬂﬂly £95tS .Z*Tﬁ\aegli Biesy W@‘ﬁg?f‘d"r%‘fe?'oss i ndi cat or
rating. 23. The nmethod of claim 1l including the further step of generating

at | east one graph characterizing risk associated with said |oan. 24. The
met hod3%f The syptempfickién ddivigraimenid simplipgion grogpng gengeriesrsald; ssho fatalyes frsaigne
[ ePOT Loy | ERACAGHAY skl didhndil Ol o' IBAL o BR@GI ated with said |oan. 25. A
systemfor evaluating a loan Tor a borrower, conprising: an input device
for receiving input information related to at | east one conmmercial risk
factor aﬁgeat | east. one, countr

t

y.risk factor, a nmenory havi ng a dat ahase
stori n_%js' FYSOR 27 ﬁ%ﬂﬁ?%ﬁ BH; Ofélﬂ?%?éstg §r4 %%eﬁ%iﬁlsglgndflgutzfgvﬁgg’f STEREAY Sheet
11 Aprickei2idQtnBrRRToatddda fdngd the Skistéad ot af Rhstahe Lypast idd@ndc0dReisk el ement,
said first value being based upon
36. The system of claim 35 wherein said processor is capable of determining a total value for
said at least one risk element by aggregating respective total values for said at least one loan risk

element determined in connection with said at least one insurance type.

37. The system of claim 35 or claim 36 wherein said at Jeast one insurance type is a type taken
from the group of insurance types consisting of: political risk insurance, commercial risk
insurance, comprehensive risk insurance, no insurance, insurance associated with "B" loan

programs.

38. The system as claimed in any of claims 25 to 37 wherein the processor is capable of

determining a value for at least one additional risk element.

39. The system of claim 38 wherein said at least one additional risk element is loss given default
(LGD) and wherein the processor is capable of aggregating respective LGD values for said at

least one country risk factor and said at least one commercial risk factor.



said input associated with said at | east one country risk el enent,
generating a second value for said at | east one loan risk elenent, said
second val ue being based upon said input associated with said at |east one
commercial risk elenent; determning a summary value for said at | east one
l oan risk element; and generating a gjeport characteri zi nRéplasdmensSeei at ed
with said | oan. 26. The system of claim25 wherein said at | eastpriop@er i sk
el enent is estimated default frequency (EDF). 27. The system of claim 25
or cl adin Ahefsystbiness élaieteddinngnyaofCclaimst 25 te BAullatéinrhp pogesor isocapablendr at i ng

mul tiple .dj sgrete outconmes to | oap event haV| ven ctors, sai
f act olro"sec?lﬁ@g pRRfacement Iplt regprdings WhEe SpigHaH exif gé’ﬁ%ﬁ‘n Saé‘il%arrﬁ?’%fdrcé‘mt%ei ng

capabl gnRfuré, 868 WHeRSh tHfREd¥R0E aR1vded MEM pldcemSai Bhidt scaRaA®Yin@eplurality of
macr o- econoni ¢ factor and from the outcones generated, determning a third
val ue LGP wiiied carrespending naplusdity pf lorn @lae%ﬁg Inppes, S @rosgsseE YIRS ogablemed i n
any of o b MRing L 6B udhfd:Clal SPNhPBAC SHRREy HOMAUSE Snd SHAOKClead SeHeINTEN!
conponen ssigning a score to sald at ast one commercial risk factor
based anmnsamdnﬂnﬁw&nﬂnﬁanmmmmgmmd29m1ﬁh@aBgEUEmmassmﬁdomeyhcmmamymm@
claims 25 to 28 wherein said at |east one country risk factor is a country
cei linf¥Fating. 30. The systemas clained in any of claims 25 to 29 wherein
said at | east one country risk factor is a nmeasure of political violence
risk. 31. The systemas clainmed in any of clains 25 to 30 wherein sald at

| east bhe Theursien s glﬂlmedcmofmy ‘i’fsdamrﬁe%%m 80 grhegsipdhe prcgeser eupgrabieyefr i sk.
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cl ai ns T Wherei sal ‘l'east one commerciadl risk factor is a

f act or tht akemp dfrpmﬁitahht}gmwpreefcommmgroﬁ oonistené siterobst fuppitaleniskrddgksted

of f-tak risk construction risk, operation risk, refinance risk. 33. The
systen?§§H8P§ﬂﬂ@ﬁrﬁﬁﬁﬂﬁvl5? ‘clainms 25 to 32 wherein said at |east one
macro-econom c risk factor is a factor taken fromthe group of factors
consistin foreign exchange rates, interest rates, off-take de

suppl y4& ogb% systet phelRim 38 atheein saidablanst oas adifienad risk glemppals dgkep é‘Yﬂan;%cl aim
27 Whepl oaiisiing bAoA, S IShREALRSpaM Hos ol uRS). for sal d

at | eaSt ne ment vi a | o process.

43, The system as claimed in any of claims 25 to 42 wherein the processor is capable of

generating at least one graph characterizing risk associated with said loan.

44, The system as claimed in any of claims 25 to 43 wherein the processor is capable of

generating at least one report characterizing profitability associated with said loan.
45. A computer-implemented process for evaluating a non-recourse loan, comprising the steps
of:

collecting risk data;

developing a predictive model! from said risk data;

storing the predictive model;



35. The systemas clainmed in any of clains 25 to 34 wherein said input
device is capable of receiving information identifying the existence of at
| east one type of insurance coverage. 36. The system of claim 35 wherein
sai d processor is capable of determining a total value for said at |east
one risk element by aggregating respegtive total values fa{ephadnfénfdheéteast
one loan risk elenment determ ned in connection with said at 1iegsi 2mae

i nsurance type. 37. The systemof claim35 or claim 36 wherein said at

| east onebthinfigriadieruilypeiettisk dappRcludiognrisk ffacom vahes grraw peastfone nempandd t ypes
consi st,é{\{[g of: political risk.insurance, commercial risk insurance,
conpr eREHartgRand & keast g caiey 185434 s yr ance, i nsurance associated with "B"

| oan progranms. 38. The systemas clainmed in any of clainms 25 to 37 wherein
the processor is capable of determning a value for at |east one

addi t i onwputting kaid frskddeal pedect Tipledaly Bitesaibstored arakctige wodelepd sai d at | east
one additional risk elenent is |oss given default (LGE) and wherein the
processor is capable of aggregating respective LGD values for said at

| east ongenenuting b Yyeporisdhafaaietiging ainldasiprdfiabilieastciaabwibradianal ri sk factor.
51 Repl acenent Sheet 11 April 2006 40. The systemas clainmed in any of
clains 25 to 39 wherein the processor is capable of receiving |oan

pl acen®nt Thayprakest 80alath B9 WAL s@ bidlchsP e EtinSly SisWi fhdibmis adthelob@kdéroeh' S
capital structure, and wherein the processor iIncludes a |oan placenent

r at i ngthe eedup o Sagfargcensisiing eff jnojitiefl vialenpe Gigh. gegencyin@spaHbilifgTtko a plurality
of | oan placenent inputs, said processor being capable of generating LG
val ues for said at |east one country risk factor and said at | east one
commrer 1. allh¢ pokess ad tctaimbBh wlompasaidgit $astdod commnpireielensnfacionpud fdctorsaied | oan
pl acengnt ratin scale.. 41 The systemas clained in.any of clainms 25 to
40" wher e ihe Fraupfeasusifial Sk AEaH AR iR RE: SPRITTIRG TR PR g HPRF
measur gsk, sftitgkeatisk @ashavaeispr ofi tability measure being taken from the
group of profitability neasures consisting of. net incone after cost of
capital, risk-adjusted return on capital, return on assets. 42. The system
of claym R WHSLELPCISR §5 Fhelchfb @P%fgg@réﬂngra%paﬁ ﬁ%ﬂﬁlﬁ&ﬁ%@ﬁm@%ﬁn from
the group consisting of. expect eé 0SS, econom c capital, unexpecCted | oss
(vol atinltetnys affat leastsine risB mehhee sspst @ ivaasomd mikmachsine twmg omeadusd taker2Bomo 42
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loss given default.

49. The process of claim 45 wherein the step of generating a report includes characterizing
profitability in terms of at least one profitability measure, said at least one profitability measure
being a measure taken from the group of measures consisting of: net income after cost of capital,

risk adjusted return on capital, return on assets.
50. A computer system for evaluating a non-recourse loan, comprising:

an input device capable of receiving loan risk data, including data associated with at least one

country risk factor and data associated with at least one commercial risk factor;



44. The systemas clainmed in any of clains 25 to 43 wherein the processor
is capable of generating at |east one report characterizing profitability
associated with said | oan. 45. A conputer-inplenented process for

eval uating a non-recourse |oan, conprising the steps of. collecting risk
data; devel oping a predictive nodel fqsom said risk data; mbREdRe $nb&
predictive nodel; 52 Replacenent Sheet 11 April 2006 obt ai ninggringiogi dual
project risk data, including risk factor values for at |east one conmerci al
risk facﬁﬁfen@?dhaaﬁng Lafdba®N@oGrpald Iyar fisikdakact or; i nputting said individual
project risk data into said stored predictive nodel; and generating a
report characterizing risk and profitability associated with said | oan. 46.
The prOCEEI%CQJ opéﬁgam $PcaiBliBloin $Ript Allud RASH 1P BnSRENHEY nlchdike, baklion i s a
factor taken fsro the group of factors consisting of. political violence
ri sk, eidloemosk daigendertibility risk. 47. The process of claim45 wherein
said at | east one comercial risk factor is a factor taken fromthe group
of commercial risk factors consisting of. construction risk, operating

ri sk, suppbytputrdesice cafabletodlperduting kit leis ofié reamd end atdbast dife: grijrecpraoteigmgof
claim45 wherein the step of generating a report includes characterizing
risk *?al*fii‘té?%m}?flo%{’cmﬁ@ﬁg’@r@ne ri sk measure, said at |east one risk neasure
bei ng a neasure taken from the group of nmeasures consisting of: estimted
default frequency, |loss given default, volatility of |oss given default.
49. Thel.pFlecestrosl diim 1 wheroihsridintoqeprer iy wpatde ofeharlaiingig ctnug pelpe for

i ncl ud charact eri zi-ng.:: i LLity. .0t t,. one:

prof ¢ et Oy AP ABLP fRbphe dated o W NEERIOy 0BG up
measur gevicekie Rapabbno it fredupimug ledst vea sapoasind an $dastt énegeraph chaedctarmmgneidadtt er
cost of ca i[al, i.sk adjusted return on capital, return on assets. 50. A
conput KPSt OP& toaRPrUHRbYMFEAF T g a non-recourse | oan, conmprising: an input
devi ce capabl e of receiving loan risk data, including data associated with
at | east one country risk factor and data associated with at |east one
comrer £3. ah mthkad fpa@\tai;m,tmg@ PRSpichire pEhiccgiseloan foa begrqwer qeppprising the steps

of:

providing at least one loan risk element table projecting a set of values for at least one loan

risk element over a given time period and over a given range of risk ratings;

providing at least one loan risk factor rating scale having a plurality of risk ratings

corresponding to a plurality of possible factor values;

providing country risk information, including a country adjustment factor table for identified

countries;

providing input information related to country risk elements associated with said loan, said
input information including at least one country designation, loss mitigation information, a
previously determined percentage of total revenue which is hard currency export revenue, and a

previously determined percentage of total debt represented by hard currency borrowings;



a nenory having a database storing said |oan risk data; a processor capable
of cal culating an output value for at |east one |loan risk nmeasure, based on
said loan risk data; and an output device capable of producing at |east one
report and at | east one graph characterizing said at |east one |oan risk
nmeasure. 51. The system of claim50 waerein said processorrdpfc&ptdteg of
calculating an output value for at |east one |oan profitabiljjtapfeasure,
based on said |loan risk data, and wherein said output device is capable of
produci N@etaimihiQdsd c@fry’ f@therdanictat bhedsin @@ cgidphrishamfathaionziongaidai d at
| east one |l oan profitability neasure. 52. A nethod for evaluating a
pr ospe@Ppiicd IFPENFEYHur se | oan to a borrower, conprising the steps of.
providing at | east one loan risk elenent table projecting a set of val ues
- for at least one loan risk elenent over a given tinme period and over a

gi ven r adgenohing, ssing sid emyeiry pdpyinginh roier an‘ga@'d apleestiopaiable, gleet alcyadiesr at i ng
scal e havi. lurality, of risk rati . J. i rald ty of
oas bite piaat Bpetod el ispienf ol RabhPRy o PREEr RRALEH L Rer it
count r yaladjossit MBivEn tiaetramget fablatd ideast deglobi rield elementndssdceged pitbuicdiragyi nput
information related to country risk elenments associated with said | oan,
sai d AYHETHBIS ISR EAACHE: i ncl udi ng at | east one country designation, |oss
mtigation information, a previously determ ned percentage of total
revenue which is hard currency export revenue, and a previously determ ned
per cent agevising mpal infehatien pelated it eansiyctivarand dev elepragnt ibasconisksgicluding

Repl acenent. Sheet 1 r] 0 rm. pd r b A4S tor
based %Orr{l%sa%{[% C%eglﬁ nt fr}%/g’ 'r%l%gk&(it%rf %&ﬁgﬁco’nmf%%?gﬁ%%%dﬁue eidn(? or %Sf Ta%%
det er mpdrbdngage USipiges abst, existatdeyofahlird parnge cdmiblaidnoguaszamtbesai spordor kedsizemine
table, a set of values for said at |east one Io(fag risk etlpg nt associ at ed
Wi th acpi EORRIEN BYastuer sredik g Gie, PR abeegt ot g T Rar Rl e
tine ranesidOindhé dotrubtRASroSER, | 0an risk el enment associated with a
currency inconvertibility risk factor; providing input information related
to construction and devel opnent phase risks, including contractor credit

rating, cORULAR! QARG [GNEE 1o TR CHIGARN' AR 8dveldpMthOBhid FRTBEARAS a
including a designation of project type, technology reliability factor, sponsor credit rating,
sponsor equity contributions payment schedule type, sponsor equity contribution as a percentage
of project cost, and a designation of the position of said loan tranche in the capital structure of

said borrower;,

determining, from said inputs and said at least one table and at least one scale, a set of values
over a given time range for said at least one loan risk factor associated with said construction and

engineering risk factor;

providing input information related to operating/technical phase risks, including the type of
insurance coverage, the percentage of said loan to which said insurance applies, the beginning
and end dates of the coverage of said insurance, a designation as to whether said insurance is an
IFC, TIADB, or ADB "B" loan, and a designation as to whether any political risk insurance

includes extended coverage;



percent age of project cost, existence of third party conpl etion guarantee
or sponsor contingent equity, conpletion guarantor credit rating, the

per cent age of debt covered by the conpletion guarantor, and the
construction progress; said input information related to said construction
and devel opment phase risks further 44q1cluding a designati@peémdf SHeqact
type, technology reliability factor, sponsor credit rating, ppofRgatosequity
contributions paynment schedul e type, sponsor equity contribution as a

per cent ag@®vididg Hpoi @Ebrmensh related ta sogsly ¢3R! indludidk 4 Hesignsbh o mheoprimaiyd | oan
tranche in the %Fpitaj structure of said borrower; determining, fromsaid
i nput sCAMROSR g baruprlisd pndanspaAtion erTamepts A UpRled SERMOditY: set of val ues
over a given time range for said at | east one |loan risk factor associ ated
wi th said construction and engineering risk factor; providing input
[ nf or mat Prowidied ipeidinfhsmeyies iAo ke ok, fielisén  Stesenafionp{ie gk { ype
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appl i es, e gegln ng an end dates of the coverage o Sard urance, a
desi gnatf witsther shet «ff-wiket o die aird gonatmance aigevanmehtkdSyned ABBy; or ADB " B" | oan,
and a designation as to whether any political risk insurance includes

ext ended coverage; 55 Replacenent Sheet 11 April 2006 providing input
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commodity to be supplied and transportation requirenments for supplied
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of f - t akelrsupplidrhisk t2entrs;al governnment or a government - owned entity;
determning, fromsaid input information, said at |east one table and said
at | east one scale, a set of values over a given period of tine for said
at | east pRRRIidOANhikIoHK ralmRhidtatRe I51¢ 2laed W pldbatiRticd (TRELIAéN §On&RGnd a
technian risk factor, as well as a_set of values associated with said

of f - t afigen offakes migspting toajratingrvalkiclh Wl regplbi agfpiled effpriiogebyietinanginghg
mgration table related to probabilities of a given sponsor and a given
off-taker mgrating to a rating which will result in a failed effort to
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providing input information related to refinancing risk, said refinance risk input information

including a sponsor credit rating;

determining, from said input information and said tables, a plurality of sets of values for said

at least one loan risk element associated with said refinance risk factor;

inputting project timing factors, including a project evaluation date, a year of project start-up,

a year said loan matures, and an expected call date;



providing input information related to refinancing risk, said refinance
risk input information including a sponsor credit rating; determ ning,
fromsaid input information and said tables, a plurality of sets of val ues
for said at |east one |loan risk elenent associated with said refinance
risk factor; inputting project timnggdactors, including ardpla@dmt Sheet

eval uation date, a year of project start-up, a year said | oan Amioems, and
an expected call date; 56 Replacenent Sheet 11 April 2006 inputting

r at e- r el apetling nheratadoinformatidn)dhelgdiag kabase |loan intaterest aradokingapdinoki ng
point, a. hurdle, rat and an effectiye tax rat said hurdle rate and said
Pox 1 sl Esgrisg Bh R aTtish (A BORITIE THEH S50yt 14 RGME ORI
sinuIaBG&Hh%?Uggran1capable of generating multiple discrete outcomes to a

| oan event "having a given value for at |east one nacro-econom c factor;
inputting information related to said at Ieast one macro- econoni ¢ fact or

into sai - i k r i an
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| oan rakkinelewhatingy given aalge e nt bestiondnmérotacummls&octbryal ues being
associated wth said macro-economc risk factor; for each of said insurance
types, determning a first set of values over a given range of time for
said at hRasingdRrham klasd ©seidti et sRCinadreGcimdntic Faitét BRAUMIT Yorhhid, a
second set of values over a given range of tinme for said at | east one | oan
ri sk eteyafen gegsdiat ed with said comercial risk, and a third set of

val ues over a given range of tine for said at Ieast one | oan risk el enent
associated with a joint country and conmercial risk, and perform ng

conput at nommgweidhsimaladod proglam; second, and third sets of values so as to
produce a total set of values and a cunul ative value for said at |east one
| oan risk el enment associated with each of said insurance types; conputing a

final vabserdtiap foal SiddimuRash pRigean 984 of vakesbeaEetst a0t skdléber: Beer
per cent aIIocatlon of each type of insurance for said |oan; determning

Fr om SBEHER PG o) dise stigyalues hemgassasiied witfesabaactoreeroaamie pehfactogai d proj ect
timng factors, and said rate related information, at |east one

profitability neasure; 57 Replacenment Sheet 11 April2006
for each of said insurance types, determining a first set of values over a given range of time

for said at least one loan risk element associated with said country risk, a second set of values
over a given range of time for said at least one loan risk element associated with said commercial
risk, and a third set of values over a given range of time for said at least one loan risk element
associated with a joint country and commercial risk, and performing computations with said first,
second, and third sets of values so as to produce a total set of values and a cumulative value for

said at least one loan risk element associated with each of said insurance types;

computing a final value for said at least one loan risk element according to the percent

allocation of each type of insurance for said loan;

determining from said final value for said at least one loan risk element, said project timing

factors, and said rate related information, at least one profitability measure;



generating a report characterizing risk and profitability associated with
sai d | oan.
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generating a report characterizing risk and profitability associated with said loan.



