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. OF NON RECOURSE LOANS 5 Description Technical Field The prﬂmﬁwmwmmon
fel ates to banking, and nore particularly, to a system and

i mproved | oan deci sion-maki ng through risk analysis. 10 Backgraeume=Art Bank
Loans take;many fornms. For exanple, banks |oan noney to consuners for their
honme nortgage, car financing, and other major purchases. Banmmlum“ﬂwwmm%

| oans to corporations to assist with new product devel opnment!,

capital, debt paynents, and other general corporate operating expenges.
These types of corporate ERR ?ﬂﬁﬁ-ﬁﬁﬁiﬁﬁi%ﬁq&ﬂ?‘kﬁ(@mkﬁﬁ% | oans
because the loan is dis TARILITY OF KO T and t he
| ending entity would hav &I &BIL atget st th t of the business
shoul d the corporation default on the | oan. Banks al so i ssue "non-recourse"
| oans to gor por ations, which are general Iljéséljiﬁg,nto a particul ar project,
hel d in a“special purpose vehicle, and for which the lending entity does
not have 20 rEgbhnicskrialdai nst ot her assets of the parent corporation in the
event of default. Prior to.issuingJloans anks_typi cal | y t sk
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of generic corporate |oans can be 25 approached through the use of

actuarial factors derived from historical experience. This is possible
because t]gf characteristics of these | oans have nore in conmon than they
have differe =M given credit risk rating, be it by Mody' sTM
Standard & Poor' s TiL{1SERh tdke maN Aot/ EGREMERShnle lodir dhdy fatonsgperst he
probability that a borrower will "default on its debt c%n be estinmated based
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entity. One key to this pethod of analysis is that the pool of.|oan in
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proj ect or st ured-corporate 5 I ending, dre not honbgeneous and |
typical |y i nvadses afohpbesinesrshoeldtthalcomoratiogedesatls onithenlogni ddasks also issue

characteristics, reflecting the involvenent of nany stakehol ders, i sk
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allocate it to the parties that are nost able to accept and nanage it. As a
result, each loan has its own unique risk profile and nust be anal yzed
taking i nto consi deriat it®@isshing 10t batsi typicallgendist af riskhanalysikerdlatedp the
project and loan itself. 15 A proper franework and, executi o f,. financjal
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the 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



25 survival of the institution, and how nuch they should provision for
expected losses. Utimtely, this helps determ ne how | arge the portfolio
can and should be relative to a financial institutions avail able capital
and how it should be positioned strategically. Through such anal yses,

credit ratings can be determned to give 3 | ender a 30 relative risk rating
for a particular |oan as neasured agai nst "a standardi zed | oan risk rating
system As discussed, credit nodels are used to conpute provisioning and
economi ¢ capi ' ' ' boustd Mstids6T iadividRial
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qual itative. 1bM1s apxgenerie, a project may be rated based upon which country
it is located in, which industry it is categorized in, what |everage

exi sts, what supplier may be involved, who the off taker is, and other
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| oss (EL), ecpmfuet endlopnitedlf.(EC), net income after cost of capital (N ACC),
and risk adjusted return on capital (RAROC). 20 Exanpl es of

deci sion-assi sting systens for use in banking and other areas are descri bed
in the foldowing U WOR- and%x38RiokAds fRinkMP BSalRdis Adlated Po OBctfed t O
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Fletcher et a T3 er exanples are ‘descri bed
in I nternatiopaksPatiBide kP LhcBd pAGE t¥YHRIMIRIAS 1daf's hkeinchae afitr ik costafd
W)/ 99/ 48036 to Jammal et al. None of the above references descrihes a.
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ri sk, a nunber | Gl @ eaiP by @¥i2[Halife, dxButing and
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economic capital for financial institutions. Unfortunately, the current methodology



substitute entered the market, or whether interest rates spiked, etc. The
commercial |oss given default can be determ ned by estimating the present
value of a project's expected cash flowin a default scenario relative to
t he amount of debt outstanding, the location of the project (i.e. country
of location), the relative inportance of the 20 proj ect to the | ocal
governnment, and the participation by Export Credit Agencies (ECAs) and

Mul ti-Lateral Institutions (Ms) and the reason for default. Participation
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data, to be 20 discussed hereinafter. Expected Loss (EL) represents the

| evel of credMNA P@s@érékaéas%r@fmow’@ltﬂ RARPCY-he | 0oan or specific time

hori zon. »jctual loss for a portfolio of loans may differ from expected | oss
fromperiod to period, but should on average converge to expected 25 | oss
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| oss for al. Other examples are described in International patent apphcatlons W0/99/09517 to
Fletcher et al., and W0/99/48036 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.



6 country default risk and conmmercial default risks associated with counter
party default are cal cul ated i ndependently. Statistical nmathematics can
then be used to sumthe effects of all the sources of risk based upon their
joint probability or correlation. 5 Econom c Capital Actual |osses can and
do differ from expected | osses. They can pe better or worse in any one
period. As long as EL is accurately estinated, Expected Losses and Actual
Losses will converge over the long term Econonic Capital represents funds
put aside bysdiésugd\6f Myerdtidat i tution to ensure that if | osses are worse
than expected Tn 10 any one period, enterprise solvency is ensured.
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For exanpl e, _.gn as i eded. to |nt ain an AA credit
rating from @%Baeu "g re‘%‘é’ﬁg}’% "BP?F@?‘E?’I[ &’ﬁﬁieﬁﬁ’ egaRiset fatled breause gh A dack of
instituti®dn peedmtcihicaph tp?dloﬁgfédadplﬁ@lrlgthg pricelofftRE rﬁ%dl@%étﬁbr% F&n to
be sufficiently confident that have enough capital to mainta
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5 one way for. a commercial and/or country default to occur. We
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the co Ci i C c t
Reasons) 20 suly St ap e 1A BoObmiRAE "t SRR b AR CRAC Respeies
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war, and potential for ul |I|t as well as Cross 10
Border (Curr E}’] (gyarlaﬂt&%%ﬁ%ﬁ t#’?‘gﬁ %d/ gepgl)ell}lg re ES treovsHilcloan gisk phe
present invepidjen to provide a systemand nethod for accurately assessing
the risk of a project finance loan. 15 It is another object of the present
i nventi on to assi st lenders in nmaking | oan decisions related to project

finance is ye bj ect, of .t he ntion to provide a
system and net hodtq1 grré % g{ﬁ §{d€ﬁfat§§8%%ss?f oansﬁlé’n%'ﬁiéf :ﬁ’%iaﬁ (]‘5 t]?JePp%Fs‘ph‘d't‘JP’ect
finance | oanof 2fss boider aeffault taher2paefek cohsell s PSIRRENYidIBVRNt TIRNLikIO of APT OVe
systens for credit rating &FOj ect finance loans. It is another object of
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| endi ng.

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 BorRDER +

EDFpoLiticaL vioLeENcE). A proprietary Country Index (CI) can be used as a measure of



By the present invention, there is thus provided a system and nethod f.or
assisting lenders in making decisions related to project finance |oans. The
present 30 invention enploys a nodel which considers each risk relevant to
the | oan determ nation, including conmrercial/economic and country risks.
Fromthis analysis, the present inventionscan determ ne the estimted

def ault frequency (EDF), the |oss 8 given default (LGD), volatility of
the loss (VoL), and can reconmend total provision and econom c capital

outlays for tg risRRA684n fabhgd pRviicd &y Moody'£aid $&Panother dating dgeneies. hifghe
information, the present invention can also be used to deternmine a credit

rating and preotmtrydefankts/onnita stasedordsr debie the spuerityradjlass: thaiean basexpgsetsd s

enbodi ment of the. present. inventi to.C e¢L6Mate898 C (T¢I
Capital, N A@éhﬁcﬁﬁgﬁﬂ% Josy gg%id\%gdﬁﬂtp 8] ec%, )anéé&?g‘ﬁlg% and Volatility of
Loss i s needege bhasedeas histdridah eestheduding axbewentsahmah gxpiophatidueevpts; apd izt e
correl ati on between these events. By.the f)_r esent invention, these factors

are nodel 6d lofleencedby parjsipetion by guidtiniateral WPYYHRRS- t o assist in | oan

deci si on meki ng. Ri sks introduced by macro-economc factors, (off take
price & volune, interest & foreign exchange rates, for exanple) can be
conput ed out si de tTie fRelfHooaf thhhehep prsgeot suifferseat commmersial gdedawlbrpnd cOantry

. Th I'ts of thi | ySTS . | nput into th | of .th
o7 osent | nveridiel ke samssime eelone IHEOEP e ThRd ar it Byt e R canB ekpRoc
anal ysi s. 15 Jy QAREIchifrd dal B RnREQNGMIHE AORLY Sl Soovugapboifit BitkeDdRe can
ousands O nar

be built and sce I'os sanpl ed 'using a random si nul ati on
appr oach,10s ucdoresation b gererdlbyr driveartsl thsiisdusfrypin grestioh @longMitlytheegxistgngr9far e

estimated and incluged in the,anal ysis usi the Ri sk | rati [
(RIMIT') of tHesshadentursio¥{owh. B fﬁ‘é“lp“gg 5 E°t°55‘?%{ﬂ%ﬁ‘@ r?og{ét?{))( KP%#M
i ncl uded as p&rc&rs‘?fthet RS ePE L ERY thdt VAR el Sipetted 39 callcll el joilt 16R0givers deffatily
performthe risk analysis to conpute expected profitability estinates and a

. : L1y €S
credit rati ngJoifind.G)edThis lessiing fertioneof JSaR wsidmatpe abtapnpddadividyally @ the ne
the time and | evel pe risk, as as the average risk rating, over
the life of t%mFWﬁD?ﬂ‘gh?afm%ﬁlabgﬁyme for the profitability analysis.
The 25 RI{MIM of the present invention assenbles the relevant risk factors
to assess the overall risk and profitability of prQj ect ] oan. .Makjng .a
series of choices Thokavahof npaertaiighip f}!ﬁ’aEDEé‘élérI'r@QseSFh@teéHJSF%&egr‘? Q{SP%’J of
the loan initiat esg iltnhleeaéhqg% LYahuak iR oqﬁf SHRAGIRIIEDF (WP RS BBt
el” consi

i nvention, thé& & $he Fi sllladooﬂ early repaynment. A statistical
nodel is buil tepidtente® ®&Saebinomivd fimobiad)i birt et bempwted mathembicadly, cal| e at

any point in the life of the loan. As.a.resultf., profitability.is no nly
conput ed on avelaly of iIs(ﬁDaEﬁqﬂg?sedt%‘é%‘?aé,eSﬁH‘LaEB’f‘l%fsﬁ‘!’alqn- gﬂﬁlﬂ%{ie‘%‘tﬁa&i g)eas
well. I'n ghpot gfsf:u pbpgigent, of the invention, the nodel considers factors

related to refirnancing. A statistical nodel is built in to assess the
possibility that the loan will not be refinanceable at the contracted

Cystom di agr am i 1| BEPRA bt (ROT@raRioant et oredhiaNeE Sppictoves e B

nodel of the pf@seREn loP¥ERIfi®HmehoRieeRr danes lovstfbr apertéstivodl lvams maf diffier
present invention. 10 FIG 2A is_a diagram show ng various default stat.es
of a |oan af t &om expeated hess ArommperioddaPeroteiuh sepud OB BYERET FRTNGTESIPEREFY oss

for a | OaQSt r "T‘onsss%(\:zté;l 9 Buéfr?és@%y&lg.e ﬂi?fs%ﬂli@& 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



the present invention. FIG 2B is a diagramshowi ng a sanple distribution
of credit loss for a hypothetical 15 loan. FIGS. 3A and 3B are sanpl e sets
-of estimated default frequency (EDF) val ues as may be devel oped in
accordance with the present invention. 20 FIG 4 is a sanple set of
historical default rates as may be used ip accordance with the present
rnvention. FIGS.5A 5B, 6A and 6C show sanpl e input pages for use in
accordance with one enbodi nent of the present invention. 25 FIG 7A shows a

sanpl e table B&%%W%%fduﬂ RO Ut AindeRe kit gk hfociafedasdtar danter partyr one
enbodi nent of t resent 1nvention. FIG 7B shows a sanple partial table

of boot<| ng pcoief]zmﬁ aamdalalslawdllnd@dnd@kl)’r Statigficghmatigmatiegiean thﬁ@ g upest toi|n  py
connection w i nve
i nput page fdf‘e ?é@?%\ﬁ?{eﬁls tﬁﬁé‘i"ifﬁ? %W&%P%ed “?:Dgﬂom ofrﬁ?{@r&gﬂﬁﬁoéjl%l a(%grem \lNIet h

one enbodi nent of the present invention. FIGS. 8C and 8D show a sanpl e

partial input page including results froma macros econom c factor analysis
whi ch can5be EmedmiaCaptshection with a | oan risk assessment in accordance

th nbodi
W one embodi men tﬁ%.} ltégst%%g'f]ﬁa 264 0! dnf\f&nitr&ﬂr'&xggétﬁlosges ?%lekce WI éﬁ%&e

I nput pages for u ning country ri I'n acco one
enbodi ment  ofwé ke iPaBERRtperiod e Asilong aslBL fd 43cutalely bstimated, Exppéted Losses hndt

for determning a country risk t d
the present | Adtunliases WlEmVEIBear T BB I Snpraoni: SePFIEE Ras JO8° | o
determ ni ng CORSLILUG &' Of‘n&&faéui’sﬁﬂfti%ﬁtte efisdr® tﬁ??@fo@é@“aﬁ‘e WolsB tRiifepbredi '11'i7"3nt

of the preserR irnvention ows a sanple rating table show ng
sanpl e comst ragtdnepeiod, eppepradei sblyepbuaseenswrbd n‘@sonfoonc Eapitali(BCY isothepafoyeet t

types in accogugg?gneofvyhé Hnée?tgmty ofS t%e ex;l)eré\t/ee oss estimate (i.e. Volatility of Loss (VoL))
for the entire portfolio. When analyzing any one loan, the required level of economic

capital is defined by its marginal contribution of risk to the overall volatility of the

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 (VoL) 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.



20 FIGS. 15 through 27 show sanple scoring and rating tables for use with
various risk factors of the present invention. FIGS. 28A and 28B show
sanpl e tables of the probability of refinance failure in accordance with
one enbodi nent of the present invention. 25 FIG 29 shows a sanple table of
EDF vectors in connection with insurance 4ypes and refinance risk for use
rn accordance with the present invention. FIGS. 30A and 30B show sanpl e
sumary tabl es of EDF values for use in 30 connection with the present

i nvention. 11 FIGS. 31 A 31 B and 31 C show sanpl e output reports for
use in connection with the present invention. FIGS. 32 and 33 show sanpl e
rating tabl eAgplicationde Stmdivces InfrastruetwedGpding i ndicator 5 ratings in

accordance wi th ong, enmhodj ment, of 1 d ' l; etV a
sanpl e tabl e of Lm*as?%hbe{”ée&w?ﬁﬁ?ﬁg‘%ggéﬁ %aﬁag¥&g’afdge{§ WHhin capi t al
structure forgHsG diinfAMSRié RAdMC!E nidie canptern Thisis detduse thet@iskh@e tBan
shows a sanple summary tabl e of LéD

' val ues for use in_connectjon V\Lt h 1Ehe
present i Bventneowmy f5t SBmaErddRodiph cagtsrdrirdbionceus y ?ﬁo‘fsé‘iﬁ'%t ens
representing val ues. for expected J.0Ss L s ; ¢bhed
| oss for use qrﬁ'eff‘o?frpiiﬁeftoﬁgwcf ﬁe Cirlfgg’ oF 8\54121%18? tc&@“lﬁér{{vtgé\tc é‘c@er%?qé#n%?and 39B
show sanpl e c@hetlctibh Ohet AP §T écdhicdb Reasongabupplyabi suppheROff-takern cefiranence

wi th one enbodi nent of the present invention 0 FIGS., 40 0 Xo| C
shows sanpl e andbimssrorenongmic jfActeisnmelr PRI “éﬁﬁa&%ﬁi% LPB‘P%Q??@&?‘ ﬁr’llé’ke%ge
factors and neasures:in aec i BRER8AbilitVaD), & weltl 45 Crbbs
shows a sanpl xérsgﬁ%ﬁnr gr?lag’ %ﬂﬁg&ﬁ[&%fﬁgrﬁ%\g}gur@s folr gari ?)us vLVGD and

st andar d 1devi Béiden@ uefentydiconventilsititdaiske wi t h one enbodi ment of the present
25 invention. FIGS. 42A and 42B show sanpl e cal cul ation tables for

conputing profitability nmeasures in accordance with one enbodi nent of the

present invention. It%@g@L ﬁe 0 :{’écf Of Qe Presehlt BbOMionaBProvide anyitear adngethod
odl nmen

accordance with one e .
for accurately assessing the risk of a project finance loan.

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

decisions related to project finance.

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

20
Tt 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



of the present invention. 12 MODES FOR CARRYI NG QUT THE | NVENTI ON As
shown in Figs. 1 through 50, the present invention provides a system 10 for
receiving various risk factor inputs 20 related to project finance |oans
and providing 5 neani ngful output neasures designed to assist lenders in
maki ng decisions with regard to these | oags. Inputs can include factors of
eommercial risk, shown generally at 200, factors of country risk, shown
general ly at 100, and macro-econom c factors, shown generally at 800.

Macr o- economgveﬁﬁremlm@ﬂ), RBla6HREHLIBE ¢6ks {VoD)yaad cha recoishenidatotab praavision i n
one enbodi nent of the present invention, are estinat ed,seParat el{%,dllg from
the other cormdrecinomit gepitsl outlayscior thealepdey for theFhie Bropeh IPANCE; 08Y, 8™ j sk
nodel 30 in aggcardance w Nt {1l | 1 Fedit

Vari ous i ok HiEde(rRaton tf plbdhrafith 4R bhdyo MR S8l Tulee
provi si oni ng JABFESiliBOmEBuasTOsheigivenipeojeetridar.’ s deci si on-making. 15 In
one enbodi nent of the invention, for both types of inputs described, the

ri sk measdres 40 determined can include an estimated default frequency
(EDF), loss given defaul V, k15 ; YRLExpeth® Loss,
deci si on- maki ng rrelgs as 8&%”@]@% @Jgﬁén%éh%ééltngfrj’rﬁ&ﬁzgmgs a r%sul t. of the
obt ai ned ri skpdonamid €apltalg ININCC hed CRARGOE: forc peglien peiesig ag GEAY,, LGEs gndi ven
default indicator (LI), security_indicataqr (S 20 expect e 0 A
econoni ¢ capiYQ‘Iatﬂ(“EC)f?LQ‘iéﬂs nerds °raefaf’}é|°tfg%?s °t8}§ ?:t’é’HF’t% ng Wlltg\(’:t'ﬁ ,ggpééélrgrt?sk
adj usted ret uéo'?re?ﬂiogqy%wfééln t&&é@%ﬂts. BY tROPMBerit invenbon, dResehctSik agamobieled
determ ned by considering the various scenarios of default, such as. no
default 8@ Ccsanmen@Eentradaicauate Rawecowpssisyindesmdedisigumaking. Ragksntradired ci al

and country default 85. Taki.ng th f aul t Is Jrbibh | he
RSN R R S MG A 3%%@5%%‘3?‘?9%%@%53?%%?
exposed, EL capsherd@h@pl) baflbe dhfpetes batsteabs motéing the prese snédtiogOsmg| |
be di scussed nore conpletely hereinafter. In _one enbodi nent of th

i nvention, theMaiteGhre passss. tHisi resultsof ghig apphs eambHBPREY 65epdshgf the
represented on a conpuj.er .Sprea : . : { RARO iladbl e
M crosoft TM ER@@‘?#M%B&%S% H%%(}r?grgﬁgéﬁnl{f gl%gjs%? £ {ng rl\g% ;@a@{?loqdn, Red%ﬁ%? 30
Washi ngt ops | Poaqainfigy tesThedidrecinoafic tanalysisy an¢dsbnflow heodelvemt borbudarande
carried out as a dedicated software prgggra witten in C++d VI SUAL 1\§A1§[Iec,
or 13 SMALLthaugands of seeramen mplgd gsn M@méee& upp peprapch, SIB A NGHS  pc
or over a netygpK aﬁﬂ?ﬁ 35y LGn1Ot RlNGher rfsRE 2 AHRLRA A0 irdtllidetbin e Dialyshke
present invention i contributes to tTpAe accuracy of the 5 obtained
resul ts is thating e Risk feegraiiow MudebRIMVo U pEthe present 1I8kentigBt or associ at ed
with a prospective | oan once, and only once. Thus, within the country risk
factors 100, the risk of political violence and the risk of currency
inconverthpility angeGRRShEdgfpen n¥deD(RIM MY iGaBRT 45 prt 6f Sls presehioinseBRM,
the risks associated wth engineering and construction, operation,
suppliers, of fis tankenalyticadf fonhrised tanaerfear othe civho Analyigcio cempyie, cxpected

consi dered. In one .enbodi nent of t .ese ' | -by-
comercial ri W&M%@gw esrﬁgg cé%ﬁwﬁglﬁé'n%ﬁg&égg{éﬁe%koapq{%?eang{uteéggﬁﬁ ' .by

i nvention excehr foldetdrifindTiertimeand tevie of pezkaisk, anwiell s dbm atragroded wding,
externally, such as by Monte Carl o sinulation a&d incorgogﬁ ed _i.nt.o .{.hee
val uation of taver thesifecafehedean. The sypesambeidepe iog thy RIPLE 2nTs Thee
possi bili of, PV ' C I GQiisk &Rt Md rakdeed ithxg t o
t he def aultzﬁté ofRﬂgﬂprégglgc |\?gﬁtﬁ{gfg?\&%&sgﬁg@gﬁsbﬂelg?e%g?{teac_h ri sk factor,
several risk r@easilres sahplofitabitityrafi npobject heainu dMakinERFseriesDf chpigesyBpm Fhese

measures can be obtained for each year the. proj.ect 1s .. hon: Qr
operation. Fi ggputIpemihihatgespubes thy ?IQCtgﬁﬁﬁnglﬂEdﬁa%bn lt}%gfg’%%érg%e%lﬂ\}\ﬁ?bh
can be popul atlﬁdoﬁcﬁﬂﬁ(?&iﬂgntt@f e rBRhh aflendss aht beslicheswiders A Sélouh earty t he

r
EDF val ue table I'n Figs. 3A aﬁ%l 3B, for exanple, the EDE vector 4%0
based on the frapiymmendf s stapsticakmodel isrbuilin, de @ssess thearobahility the dpancwill ke,

1, 0.007%.in project year .2,.0,018% i rpj.ect a : i DF
vector 1e % stvshaEmeisin e Teeot i B o Gl PREARET 1
based on suppl i@kput@ bhaCcredie friski diusteSbadhie buadded cilbadjbstedbhsis asivedil. f &rt or
EDF vectors, the present invention can provide a conbi ng%sE vect

t

]
representing timetiEbDFerbedimgnh ofethe gfventien, pthsj moadel £gns$i @F?lerFf)afqﬁle 1&DF
for each year of the proj ect results in the total or cunulative EDF for
the project. This calculation can be perforned as straight addition (e.g.
EDFA + EDFB) or as a conpounded cal culation (e.g., (1 + EDFA x (1 + EDFB) -
1). Total




30 EDF is a useful neasure by the prospective lender in the | oan decision
anal ysis. The nore accurate the individual EDF vectors for the risk factors
and their elenments, the better the | ender can predict risk and
profitability neasures for the prospective |oans. 14 The EDF vectors for
each risk factor can be obtained based uppn a score or rating for each risk
factor and a pre-determned table representing sets of EDF val ues extending
over a given range of time for a given range of risk ratings. In one 5
enbodi ment ofrefifa@cingvAnstitidtical trhédel iigrbuifteini tohstess 8 pesaibslitgrthattthe loanngidl of
risk ratings extends from1l to 20. The risk ratings nmay alternatively be
based on wel Flokbﬂ)wﬁnmc;@kblﬁaﬁhﬁﬁgl}“@%ﬁ‘m&%‘nﬁb‘éﬁ!@/ogg’ﬁﬁomp s, for exanpl e.
For exanple, Fig. 4 shows a portion of a sanple EDF table 44, projecting a
set of EDF values over a given period of tine for a given range of risk
ratings (see colum identified at 165). Thus, for exanple, a 10 risk factor
havi ng a rating of for j i , woul d have an associ at ed EDF
vector with ?ﬁgﬁm&@%@i n year 1, 0.111%in year 2, and
so forth, if based on the EDF table shown in Fig. 4. The risk factor score
or rating is determ ned dependi ng upon the input for that risk factor and

t he scoring Gt bis asysteat dingrascilustraimgdnputs awhemsputs of thei risk integrappr swmdel
invention. The follow ng discussion wll. describe. 15 h EDF vectors are
det ermi ned f &f teRIFsept Wyention g accqidance wath °r§§,mbé’§"37‘m Ogg‘esH{SanléWﬁ’i‘téoni' nput
pages 21 and 22 depicting one enbodi nent of the various risk factors and

el ements which can be input into the risk nodel of the present invention.
It will Be apiiGe2Ads ediagnam showingompiodedefanlt states o ¢ loavakerdt hashegh neddenent s

The i nput _paghtenesaloCiSirtpig ShectGORY 17 <Ot BREGPAA Yapd MesTRRTAE: 1

proj ect namethépebenitivenagste, facility identifier, project participants and
ot her project description information. This information can include the
identification of parties providing credit or econom c support to the

project. Oh i y I - e i
fol | ows. Cou%??yaggégaééa%%g%b&?gg%g%g&ﬁi? I gstgns(% %n tgc,%sgﬁigggﬁﬁg?t%% 1ri sks
100 can hé idemiified 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
I N whi ch the;q@g]_ ?ﬁtang@!Bl arpﬁmﬂ}ﬂgrsétts%@ est]atBRANa6R $R§uerlcHREDF) $aluly A meFt 1S
devel oped and operated I n the sane country. However, |In”sone cases these

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.

25
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.



| ocations are different, such as in the construction of a super tanker or
power barge where construction takes place in a location different from
where it will operate. 5 For a given country, a sovereign rating can be
provided as at 106 as is known in the art. For exanple, each country can
have a country ceiling rating as provi dedgby Mody' sTM or Standard &
Poor' sTM (S&PTM . O her enbodi ments can incorporate ratings provided by
other rating services. This rating can represent a country's wllingness
and ability tRIGSESA #aRB gow rsampleyinpiilfage forouss. willo gaalyring wiacte-ecotiomia| t
10 table, such as _shown_ in Fi,tg. 4,@h§igrsoveéﬁegn ratt.i n(%é.can be used to
estimate t he factersdR gooprsancepithone emogRIenLp HeSEREIPEEIARY: ¢ evenue and
funding currency m smatch can assist in the country risk determ nation.
Revenue and funding m smatch can occur 15 when the currency in which the
proj ect receiplgs. payamdED chev arsasiple partialf npniepagefineludinggewlis fame @ Macrahi ch

the project is funded. For the risk consideration,. the,s

present i ﬁverFPPI_émmGaf?‘Pt%’bﬁ?ilﬁésrwé‘Féﬁ?hﬁ “%Egdﬂ CousrHgy wf%eylﬁé‘lfghlgésrsggelﬁlg?t
eXport I evenyg b Sy @ce wit Gt Mnitdiriint bPitRIpréeiEinventions at 108, and what the
hard currency borrow ngs are as a percentage of total debt, as at 110, as

shown in Fig. 9. These 20 factors becone nore inportant in the

consi deration_ of LGD, scri bed her.ei nafter.. Fig. . j af
partial tabl eFI%@OIgsPn‘EﬂMqﬁgs uPfEPRC AP RAShT g%rsh%cﬂlgeﬂte%?ﬁglggr aI yﬁg%fmn?l es
as provided by EuraMapey oRadkbodimeRT tRpregintiventisthe Country Ri sk | ndices
are provided as EuroMoney country risk indices. In other 25 enbodi nents,

t he Countlly Ri sk Indices can be provided by World Markets Research Center
PLC, or a co hajl e L ARb] i3 3€bunttPisk HAREm GeRdrdmcysed
in a nunber mgébo%oggﬁggp%gkﬁﬁeﬁg%g%t?t%nfggnq%gngged to gplllit t he total

country def aultth baé embédifent 6f tho prreatmiveption.s, cross border (currency
inconvertibility) risk and political violence (war, expropriation,
regul atory instability, etc.) risk. In this table, a 30 |ow rating neans

the fracti O”aﬁﬁs‘?%“%r{d?’ }]%Efov@ts%%%;ﬁh | Sagk® f&0ﬁ§etihccﬁ:|terﬁﬁtﬁh€r@6ﬁ>st§u§ti&h gildkc

Conversely, gh™r neans raction of total country EDF
attributald e faetopdini debsrdbnosi wiltle oxeeerisodsmrent] of the préseft inventiomer ovi des a t abl e
133 showi ng an exanpl e cal cul ation of a country |oss factor in accordance
with the present invention. As an exanple, if the country where the project

I s construct egi@nd MBRS akefpleTatliabRMowt [eddageycticawnt opeiisk phastndex
or CRI taken Ircgma tabl e sgch a@ he one ﬂgﬁgﬁmp in Fig. 10 m ght be 59. 66%

for exanple. Asinghfoan varietiaf prajgct types iCpcqosdange withdePEgsgnG B1VERRPH.- or
Thail and, and the resulting raw country | oss factor value 132 for Thail and
is ( 100 - C) or 40.34% in

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. ‘



this exanple. The final country |l oss factor is determ ned by taking the raw
country loss factor and adjusting the val ue obtai ned based on commerci al

|l oss mtigants. As 10 shown in the tables in Fig. 11, comercial |o0ss
mtigants can include the national econom c inportance of the project as at
140 and the participation of significant ftjhird party guarantors as at 136.
As shown in Fig. 11, the input 134 related to the guarantee indicates that
an ECA is an influential guarantor for this project. This results in a
score of 2 a%xé@ksnAfsmhh@slgtmwrya@@am‘w reBéits fon ubdirs cenneotdrewithithe h
translates to a 1 S country |loss factor value 138 of 66.67% It can be seen
t hat the | aclkprefentimvemtionuenti al guarantor (score of 5) participating in a
gi ven project neans that there will be no associated reduction of risk
shown in the Country Adjustnent Factor. As further shown in Fig. 11, the
national i nNparGRNGe @ I3héhohr Singsle ratingt fables domaloss endiasorbrdnseratityrindicater t he
national inportance table 140 representi ngg % at the iglro' ect involves a 20
critical donwetings inpreesdaic &ythions emhodupent of thepyesent VeI of three, and
a correspondi ng cal cul ati on value 144 of 66.67% in this exanple, thereby
reducing the Country Adjustnment Factor by one-third. The Country Adjustnent
Factor 145 capQ.dshbes aepmpienbledfdiGDhalics pelated 4g ¢he pesitinnoin Mthin n
Fig. SA, to be used by the systemof, the esent i.nvention in the

cal cul ati on ofapitakstrugivae for §6¢ ’cna&?inp?cttﬂ?nﬁ’é‘g&i‘f:@%esf’%t YN jescri bed. The

i nput el enent of the present invention may optionally include a country

ri sk el ement associated with political and/or regulatory stability, war,
and expr oy i aFiGrs5 sBbasdaaniple siknmeargitakde PHhGBavaltrs fonpseoipegnagstion tith the
consideration is 30 v%i ven to the country's history of expropriation, the
country's hi sPGPSPLYVCRE¥Epi ng expropriation through regul atory restriction
or change in tax law, and the political stability of the country in
general . Using these guidelines, in one enbodinment of the

17 Jnventjqn,
the user can HlGHit36 taroughl 38 shoas saveple SEMBWIY {3bles) represintingratyes °ro?xﬂeﬁt§8
proj ect using,the rei redj i e | i as
Rot. Neani ngt alossCtp abaRTe; St bngiBoiBe) AR doftuiebdnfBedcAlildhe s
user's inpyt, ;Ref§@f.€ can be given to the political risk elenment and
factored into the country adjustnent factor for 5 further refinenent and
accuracy of results. Fromthese country risk factors, an EDF can be
computed as p 0 I ' flRE it BRcRaehESIACT R
t ot al country%EBs—' $9s‘&‘gﬁ%%%?esgbﬁassehfe;%nﬁédﬁﬁ&gg%%lrggﬁén&grutédit rat?ng of the
country in quasddrdahce With qnelentbiodmheny bbtherprese@DRVedion0 conput ed by taki ng
t he product of the EDF associated with the sovereign rating and the
unadj usted or raw country |loss factor 132. The cross border EDF is what
remains abher g8g. BOAT 408 3hd vog! #1068 sERRId EbRHITLY asd mdsunimmizihe aalyels for
Thus, as shown at 150 in Fig. 3A, a country having an equival ent sovereign
rating of Bal vadousriskafactors anddesaswes qpacce Withy FRemrgsenumyverfion; have an
EDF vector show ng an EDF of 0.870%in year 1, 15 1.150%in year 2, and so
forth. In one enbodi ment of the invention, the EDF for country risks can be

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.



determ ned as follows. The country sovereign rating of the country where
t-he 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 val ues can be taken from Mbody's ral2 ngs, S&' s ratings, another
fating system or a conbination of rating systens. This set of EDF val ues,
or this EDF vector, represents the total country EDF and rmay be taken from
t he tabl e shgd@DES FOR CARRYONGOH I JENTdOMNabl e shown in Fig. 3A, for
25 exanpl e, a conbination of rating systens are enpl oyed, and an average
152 of the obtained EDF values is used as the EDF vector representing total
country risk. The A04@nGRFNS Y tlﬁ@&gl??@_tﬁé‘?ﬂésé?ﬁ iﬂeﬁti&eTﬂmlvme@a@ya@hl 10 fo !
viol ence EDF and a currency inconvertibility EDF. 30 e political violence
EDF can be deteivingedritns msk facior ynpws 20eclatodihe pyojens fimantegioanmanchproyidingie
raw country loss.factor. |f the cquntr overeign.rating..s 12.. for .
exanpl e, Snd TRRREInEL CuRR: Feenes Spsenel B BRI 19hugrE i tReRi B fetistofh i
political k8gatd @ BRES10aA. | RPutdidah iMBudPRELN dredodinierdiaBrisk] Rhow gahanll¢ an
be rounded to 5, as identified on the EDF vector table shown in Fig. 3A at
154. Appl yi ngt 209, faetors olceguntry giskndhwvwnagangeplly at 1A8, MdappgoeonUBicAR¢PEhed

table in Fig. ' of 3 - Lyen, rati Y j_yen
period of t1AbowAERAN & Roo? e B BErOLCR: SN BB Rlal " |
one enbodi meniskdhctbhend, fiv ené embodindent pHibictprestht inivehtdons arer atintagedcsepataeclysed

to obtain multiple EDF vectors, using different historical defaulf rating
tables, dfd dremavks affer gomprrcighdagtersy @ge (he iTeet elsmepl HetTEFHY e Nie

currency inc E}ﬂéé@éé%?ﬁb H&&d% wiap h{%(r]pr\%m&?h fRRnG4E Pi RRd Q€ elefh8dal¥us ritsk

subtracting al ue associ ate the political violence EDF from
t he EDF val uemesssiesidft prbfitatilityt ineasiifest @), ahd cating and poFisionngachsyesaBO havi ng
an EDF value. Thus,, for exanple, in.year one, the total country EDF may be
1.215 % for BusPihe l%ﬁﬁlu S%EE‘“;?BTW@?‘%%I viol ence EDF may be 0.003% In this
case, the currency inconvertibility EDF for year one would be 1.212% 1 S

Commercial Risk Factors Engineering and Construction Risk Factor In
addi ti on 150 i dent i lhyinscembailimanteof thg invrationufer bpth typrs of aepnts describpditthpage

of Figs. SA and 9, co reial .risk considerations,ca entere rt
of the: 20 corl Beafitl 0l imitd e choriPRYF BL R BRE SRR BN R BT IS o
will not be caos @lfadt (lmlb%;mnbwdgﬁlitynf_ 16&3tV o). Whé ldediSibn Pk Mcdsdres 60,
specifications such that the project will not be able to repay all of its
debts. I n oneB&bishi esnbe determiaed my entaselh of ithe obtainedciask esawsrs Mehwe the
construction [] 1 : i

power pl ant s,&@?eﬁge%ﬁ%ﬁhc@ﬁ) 2%% ﬁ@gr&fe %%it#%c&é?tﬁ?{%ﬂ%gégty %?ﬁ%ag%rlr(g?)i’ red
power 25 2 andxpectedioseXBIvpleegnoniibdepitdl €ECy mehinaemt aftepedst of eapital NIACC),

hem cal pl -
petrochem ca arkd 139 tasdjusted return on capital (RAROC). 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 default
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
Microsoft™ 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



for exanple), and H gh (such as for | arge conplex projects, including
nucl ear projects and projects dependent on untested technol ogy, for
exanple). In another enbodi nent, 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 projjgct under construction. Sponsor
funding risk is part of the construction phase risk. A project can default
during the construction phase because the sponsor 19 goes bankrupt during
constructi on GMALEFANK, fHEkiandsle,iwikich niysbensucessitde wt tw imdivighaltRC or over a
construction. As shown in the table 310 in Figs. 6A and 12, the
cont ri but i on nefwarkeneloas thedniemet, o5 eXp@PKveral | construction EDF is a
function of the sponsor's credit rating 314 (as provided by Mody's, S&FP s,
or other rating system for exanple), the S fraction of total construction
costs funded by t hgn seEBRebLS BikSprasult inventiomivhizhafontritetesfonboaccumeytafihe i on
paynments 316 and the position of the tranche in the boryrower's .capit.al
sﬂsgtfjﬁ ﬁ‘f?’ont "

st ruct ur e 531 ®btaped repetesis that he Prosrpt {HENPIHPIELS 845 fPopseIgted i

in which case_there | j 1Sk, ! Ny ourMeH K BRtor9 166, rtHet | on
peri od wher e F'R& ?t?‘@l%f’@%gp#éqg gg%ér&tléhgq%lg’n‘g{@gcttﬁi&g% per_i.sod or, 3) "at
conpl etion" wikkr éf poliiiahyidlendei aid the risknof currendydincanyengbilityaareo¢onsidsyast

conpletion. The earlier the contrjbuti paynment by t sppnsoar, the | ower
t he associ at e¥ithinsthe W%‘iﬁtﬂi% ' Ct%ﬁ.l%}b tg%ﬁ‘?P? Bﬁ%ﬁ’&ﬂe%c‘éfﬁ FREFECPIE A Dos t o
100% As furtheg Yi?oféé?at%rﬂ suppliers, I3¢f-fak Es SRIinh QRS aidd InaRftledonohnio Fagsts

a

enpl oyed 312 turther tor Into the determnation of the probability of
def aul t viiQt hi are chrsidered. nBeonengmboiimensrdithe prasent ipyrasien, epsh jof thgepnpragrcial

enmbodi nent of .the i nventio s .sho in,Fiqg. , pder
contractor i it Ef’ﬁfqr% ﬁf%%‘faélﬁﬁiwlﬁ’“bgﬁ? §ysé%ﬂ%1fet[1‘?é’ ﬁésggﬁtaﬁpgﬁétg@ %gcggg r?}d;rft;h gn
330, and consfbueldBRoRicOBERES which & Rairodeled teh ferlys budhcasi ipnMdnsk Carlo
elements in table 320. Contractor information 321 can, include the

engi neering asithubasiont pud incerpozgied drferthe tahuation qddhe risks slegenso ﬂ&spﬁé‘?{‘tbe
represented by a Mody' s oOr ratl:Ngk. ~kE I, [ 4,
and the naxi néﬂ?‘&tb(ﬁ’t 5§%€%$S‘4%§S§‘Eﬁeﬁs %algg%%r?% erslpgds}hélg%?r?ggﬁtcgglg?%P ggggt&g
proj ect cpst SRfribukiig t6 @ dedadlosf spresfieeriveloar. can be rated as experienced,
not experienced, or not applicable. The contractor |iquidated danages
figure can be represented anywhere fromO0%to 100% 25 Third party

conpl etion guarant %%Sdeg eHeﬁH%%cﬁ Bk RQBAREVdriYrik mAffupds danCRUSSEMINed
construction failure. the project benefits froma third party conpl etion
guar ant ee, t himlidingERFONMGRIgmd Vel.aThagPmessuresnendrebehipined forofach tygar the

invention, the gonpl etion guarantee input._.el nt n_incl ude_i t he
exi st ence of E%%&‘%W@Hﬂ?t}%g(gnqpeéﬁﬁgt )}Tlg%?ékh?a%%g 18P ‘Il)ge 5‘?“3’?‘3{% EBF
sponsor ps@vi @@&oﬁﬁbﬁg\auhldh daRVRSIopRAted dbcbiiengPioothe elethdistdescribed credfi. Ascost
overrun and thereby reduces the probability of default. |In one enbodi rg%nt

of the presenshiwvarthe EDF vahes tablerdd inKigsy3 4 enpPB: fassxamply, g FDhyecdor
sponsor contingent equity c be, r epresen: . h§her ex| t; an i
appl i cabl e. Al?’gﬁ?q qh esf@%?re Sggﬂlyésgg%lbetrefgliﬁlg ﬁ%ﬁt()%;l Q&ﬂgg%ki#tﬁg& gi?g?gnltnor
credit rating pfd6dyedss, d.@&%erpfnﬁﬁaﬂtyeﬁt hyanitzodyt. SThik D ISEEETA isfaostreemantpl e)
of the guarantpeei ng party as well as the percent agqi of debt crvered by the
conpl etion 5 & ssnescassdpated witristaiberabakiitesbastd on spprdish faifurg Q¥ THe: ¢ he
i nput range f AT iRREgod EATHIOWRIeQ
100% The Zgonay P fIdBE 6B AAE 1R (AR EBRIRERE, HOneRh IAGHRor ERfprotde

anal ysi s of thembiredcRDF ivevientrémeseating then EDWefor raokiyeamef theaproiset. i dyidingas
on budget, ahead of 10 budget, or behind budget with.,a r opr.i At
percentage ahdegethsr the ﬁp,lfdf_gor fh‘_‘é‘ gl é’? éléespr(??ecg 6‘?‘?3&% H}:Ehiegﬂf%g §¥1 ¢ rp}é@_{lge EDF
signi fi cant rhewofhebiaer, OphiSTcHIcBRfibRBuPbe boFmiddsds andbipeaditibakt b EPF, +
measures. It w } e appreciated that the pre-determ ned input options as
shown and 15 (&BEy)idved hermepaunded cgewation éuig.aél dEPBag, (lan§ it Donhgtabyr

fewer rel evant_input options e presented to.the . use b as
det er ni ned®% o H¥ Fr 3P ulf‘B?aSB’ie% FRBDSP?I s ?rfqlr‘?élm g’&:lﬁ?na&c?&g?rgg%bésuﬁqa I ons
and det er m natyj,QRs,cBirateNfie PEEFaNAI EIDW 9BitbRTor &R BrcRcloRear! ihopwdnans the
recei ved by the systemof the (gr esent invention, they can be used to

determne a sdmtter thadender ¢anguedichrigkiang proffpbilitymeasugrsiiar the REPSRFCORORNSct or
for the engineering and construction risk factor. This vector can then be
used in the overall determ nation of a comrercial EDF for a given
prospective |l oan. As an exanple, a construction risk base rating can first
be determ ned based upon the project

]




- 25 type 311. For exanple, if the project is related to natural gas power
generation, it may be determ ned to have a base constructi on phase score of
6. A scoring table 340 such as shown in Fig. 14 can be used in determning
a set of base construction phase scores for various project types. The
score is an indication of where in the taal e of EDF vectors (Fig. 4, for
exanple) 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
‘determ ned EDF vector. In the present exanple, the construction is

erformed for a natural gas power plant, which.is .sho to.have a
Eon;tructi on phas_éthi@Fg’SftP or ea&ngﬁ{ﬁ%|C@ﬂtbetfgﬁgn\ﬁlﬁ;gwds}lpﬂaa 1819 ARG, as
i ndi cated at ra’t{% fo efdhrisklfActod A a PR-dErBinhined GAR I*eﬁrelaaﬁﬁ@ seft JTEDPWhlGad

information or Gh a proprietary rating systemdeveloped i'n connection with
t he inventi orxtefding d¢vee a givengrange Afiltines faba adiveadrangheofersk vatingst napnghg
score can_be obtaj ned referring to the, EDF_table shown in Fig., 4,. as at
342. 5 ThPs F&%"ﬁ@r_‘?ﬂé °g¥hedﬁtﬁef8‘éﬂﬁ’ é‘ﬁ?%%eq05dﬁ3P€FW8&“? Herangs 8%1_9%5 f5REY abl o
344, as showpyiRdfim L& 20. OTRE#SRHNE MEP bRERMIVINEbE Basca PR vaI-kidven FEF
vector to use for the construction risk factor. Wthin the construction

ri sk factor, ratifgist sushas Meddytsor S&&P's donerparrle. oF ermexapipde Fip 4Haes arartieomn
phase score based o i ) j Y I i i 15.
For - exanpl o, A PRI ER(PYE i Rl Eihy HeUordaE volaE oy et ARaYPerldd, dftthe
place is a dgyeh gRiehJarfRWTirisk rafisaeell ¢demnalidgified at 865)b dhaddied ceanple, 845
in Fig. 15 to_{i eld a tenporary score of 4 for the construction phase  |f
the countlfy aiskfreprehaviepadetingef A3 s a ixes rspicat, wasldbate sorsspcipist iPFwoul d
be added in thi odiJFRN : N8Rt boR. et a0 FoRRUPL T Y
is a devel opivgat%égjﬁtarél ca{nfrgiuehgfgféhﬁ?i%?tl%;%é%rc}ﬁ?alqt |A)(rjllg ){e e ’cour?tor(;)/ r'i sk

i ndi cat or t aljaged én theEEIIP tabiesidesi igiig.etl BHbrigsiastoowecore or Fitigg id Oeterfiningd

el enent can al so he represented_on the. input e of Fig. 9 as af. 345, If
the t echnol odiFPERIRAEPTR Hjoetopu fsorﬁ}i‘%\}'_ésﬂf, QE r&ﬁ‘gi%ﬁ W&nggftﬁ?‘ %Flﬂg Sedle
added, as at 346, AWBMSI with tHel | R0PinEktidre CIMRO NSV irgSisbuRNi 6 #ill désribe
addi tional point would be added,” as 20 determ ned by the project technol ogy
t abl e 36Q5as IxivoRBFivectergare d6terhimed fiorsaelk aislpfagtort he proj ect technol ogy is
proven as taken frominput 312 in Fig. 12, so the tenporary construction
risk factor score is still 4. If the contractor is determ ned to be

experienced, no adgigl i N0a4B ROA Bhd WOUSHbwWOSardsle ahbut Bages 2 B4rd 2D @epiceing ohé t he
contractor is inexperienced, an additional point would be added in thjs

enbodi nent of embrli@entmfahe Mariqusvisktfresors and elemenisiviich 99 berapyinfo the fisk
technol ogy tabl e 370 as_shown | i I r .

addi ti onal pol?lﬂgelv%a‘l%p egeng g‘ééél rt‘&g#ingtewg1 Beg %%P%Eefgotﬁ&?@ 3@?2;&%&%&%?8n55e
experi enced, ajdtiddalsleinbatstcanpernddsd whils forwthdre fewdr Sherfientd are necessaryi Fost i | |
4. Dependi ng upon _the progress of the constr uc}é’teon addi ti o?al W«Boétm SpSan
be added as sHOEPIS.hEi1EPU PREgCa348C udls, a; prajest ylenfificaliongype, fory ypputting the
construction RILAQL fafe ?sﬁ&eﬁﬁ%ﬁé,%&ﬁ% fd@nt!?ﬁer?ﬂ:o?éégﬁﬁ’ﬁcipﬂﬂg ah#¥ehef Project
addi tional point Is added to the construction risk factor score, giving a
total score odestoptiorf orfornimtionf athisrinformataerpkan inchide BeGdertidisatien phearties

construction progress elenents and correspondin ores.i s shown. in Fiaq.
22 18. uThle to f&i"lgdré%?fé‘g‘é&@ CEOAME 8?@8?&83&%1"&36“2 @g%eﬁé%ft"i“@ t‘°§e‘pﬂ‘8¥’ "E’E)bg

val ues fofs a gl chi Bkaélibligas followhie present exanpl e, the Mbody's
equivalent risk rating is Aa2, as shown at 350 in Fig. 12. The risk score

and the Mbody's equivalent rating correspond to an EDF vector fromthe
tabl e of vectors t%gi/s}(%eg isn Fig. 4. This EDF vector is 5 considered the
initial Net A4 A%k and can be shown in the EDF vector table

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



of Fig. 3A at 390. This vector can be adjusted based upon the inputs
described relating to the sponsor's credit rating 314, the sponsor's equity
contribution nmethod 316 and 10 percentage 318, the position of the tranche
within the borrower's capital structure 319, the contractor's credit rating
322, the presence or absence of a conpl etlison guarantor 332 and their credit
rating if present 334, the maxi num contractor |iqui dated danages as a
percentage of proj ect cost 326, and the percentage of debt covered by the
conpl eti on gyasjacttio dedbdped 3ad operateddn tiet sangscduatry e folwesér, inhsomd cases dleserent s

can be 15 obtained b sulti an appropriate scoring table and

cor r espondi ndown%éé@%eﬂhéa P2 I e RoBBHHOP L FHPEE tAlKET PO SIPaEER 92
is shown in F f j ter ' i tabl e 393
5 shown i n Pre TR FRRT Aloclth WRGAT Honp Whe T RAPbAIRE' 04° <
shown in Fig. 21. For exanple, the funding risk given the sponsor funding
met hod woul d use e score for the type of. fundin r.ovi ded 20 t he
sponsor ag shown ir?rlgigjyenquumrﬁ,a}mvgyeg@s@,tmg_ce]} It’ﬁﬁﬁcpvh%dt"}s&w%gﬁétls EW% by
t he average vect i r PPRRRl: ! ingels : can
be 0, 0.5, o%eoﬁﬁe’;‘gnﬁ?ﬁ’gwdﬁi%\?mt gr t he ascggﬂg}é)%&gﬂ%gﬁlity E’gﬁ&{@% ion
is up-front, MoodysiMaor Standard o Mobrs™o(S &Y. rOthee emhbditientsn¢anoincoiperate
present inventjon, the figal net ﬁonstructiOE risk is_determ ned b¥?§unn1ng
the fol | owi nd®VAPUREVIded) Y RINCF YRS, SOINss ¢ o ABE  HERP AT TERIESTRI 3 iSPPEYS by (
1- the li qmvdi@lh%eﬁéadm%ﬂit?% afBt fogélign duliréndy dbgigatidhs( TogetheP &ithel g&railage
of debt covered by the conpletion guarantor); (b) the contractor default
rate (whildh riablefsiichpas shpsyigdigrd, thesorvemsisa rpdngeanhesised nestimate BgcoBRityr ' s
credit 30 rapé ) multiplied by the percentage of contractor |iquidated
damages, multiplied by 1 - the percentage of debt covered by the conpletion
guarantor); (c) the conpletion guarantor default rate (which nmay be an

average of available rates based on the 23 cgggletjon guarantor's credit
rating) multipliedUsthenrensideration agyte &1y trepUCHrefuadingycufigacy: Brgnaleh san
guar antor; ang(d: EH@F" 1Sk e 0l (WrTe)

mul tiplied b&g?ﬁghaggggntagg@gf&ﬁﬁﬁgﬁgégt?%ﬁgﬁfgﬁﬁﬁg?gﬁg]gﬁgggﬂkgg§§aﬁﬂe
final netl5conshenutht icorrendysin wincls theepopseracsives pagimant (ERhued lisidiffeoant from
given period of tine, .5 qr. .the fi.nal. net, construction r.isk.EDF vector,
Shown ot 396 crrgeyds Wi, Be mrifie PRdlo L e SK SPrendiniem ERGITRAE or
may not be usgel prddeletnQEdtion & ddnSidbOERMeRQETBR Gk ahat 't%hﬁ@!:clﬂﬁﬁ%y’ lexport
dependi ng upon whet her the project has already begun operating. For

exanpl e, if tleeequedp @gta percaitagsaefytots gevenne, g $dUB iankh whah éhe bardt eunesncyn

risk is zero,, because the construction is, alrea onplhete and therg i s no
Sk that - corRaPRGRNRCHe N 4 PRSI (ol BB S A ErO e en g e

El ement s 2ot faetorssie@omd inddt i £ itk consideratiunsd fdaFB At dovtitddehepdi fEent
invention is 15 operating risk. This el enment addresses, for exanple, the
risk that the plant operates as designed, project operators m smanage pl ant
operations or for r i T it . | of
Cochni cal diffiou B 1o oRa ARG Tha aantiol 128 ARty He O S R RIRYE
present due tERIhéorsavaraltdoonsics as proadied bfy BuneMopguB snkndnpne d¢mbbdingent, the an
oil refinery jn Calhgﬁr ia may produce a_tar-like oil prqducl 20 ile one
in Saudi Ar abF3HEYgRiskpIdifise 6% PEvEdidnat FrvanRyc pountypiisk mdigescaln pBieR a
refinery ypoul gybsiimess, @e Tdo%hﬁf'kiﬁcslnﬂfceﬂa% b&FRIVIR A WoPa Vi SikBE Fdsedrbe O |
product.) The operating risk element further 1ncludes the potential for
oper ati ng cosCenserceRleGer a ¢raemenesdlyrdevélepesl proptistarbindéx. y This indexvdandei ussd

debt. 25 Elenents considered within operati.ng risk factors. inc e the type
of i of ect { ob WRVERET e i caaBpfth e FolBe ci Bt adftooipTis 1 ol 2oy o
For exanpl e, #dfaulPra0d B4 itsBYmPEhednprtid ks béddet (canSR®) indénveRitIG) gk abguch
as an LNG tanker), an oil and gas extraction project, or a power generation
proj ect usi ngpalitcak eplegess(veas, expremitigy. reguposy ngtehility.\atebrigh. by disclebls, ean

be consi dgy edy and;82Ga 58 B Boocbh&) BHF attributable to political violence is high.

Conversely, a high rating means the fraction of total country EDF attributable to

political violence is small.



30 inpact on the determ nation of the |oan analysis. The technol ogy used
and whether it is proven or untested can also be input as at 312 into the
deci si on anal ysi s. 24 In conputing the operating risk EDF vector, if
natural gas is the technology used to generate electricity, for exanple,
the system of the present invention firstjgdeterm nes a score by finding
power generation-natural gas on the supplied compdity table 410, as shown
in Fig. 23. This score corresponds to a rating on the 5 EDF vector table in
Fig. 4, which can be recorded as at 422 in the operating risk scoring table
420 of Fig. 22. The sgore _8r rai)'l n% 422 provided for technical operating
risk can be adj ust® ba¥eydesnirblenks3 dewingwn eramnle calpwptien of agoumtt lnes

shown in the fgeq'ih A8 forddalh i 10RO A XN Is Ly.is a
devel opi ng count rly, %{‘ra%%cggﬂggteh péérzéggtl 18%@05. éﬁseom n%@? l{)tehteggalg%y%e{%e
operating ri $ie pmpcois somtmcte@hmdlperatedlis Thailandd e EaroMbey Osuey Redkat ed
from the 2 a3 el ke ormaa bl sichaB el OhSBore Iibenld mege e i ok
vector, and ¢aexhfplPASSRER 198 AN ﬂéQﬁ \d) ahli $e 3B
15 Suppl y/ Suppl ixer pRi sk Wth reg%rd’tto u%?ﬁ%ﬁﬁg%ﬁ%??}%@f%m}gﬁ%ﬁdgag?gﬁ on
of the proj emS,ultieag_rQWmmﬁtm lesstthaorttdlué A3 Fifgy. Tlﬁﬁlgndl I'ma(l@lp_s{ Sh)l mrf4(l3m,0¥nesent
eparat o comiiy STAPIET pegr B SRE N, ERD et i detirGed By ek i wRy coynty
comodi ty CalosdFactérodndeaiiEhing the\Rd18¢ obired bAEdGRborAMercidl 36ds: mRigak®. As
petrochem cal. The system of thelfresent i nvention can al so include for

consi der &9 i ofhawein thentables tinthign! ), ecxgmmerpishiess foitigatte cam pdlidsd theomatiodalt v |

(i nes, " anal ot SERAE tnBiand? 8 ilroBRUI S 140 Bbd TiesPichn bR Yraim FERR” *' ©

scoring tabl pafhy Quarantosppeadt 3@SAS ko inlFigl 4, th4npilin 3gesafedlto tHeRafdgdeer
the transport and cl oser the, SUppltﬁWOt the 25 commodity, the |ower the
associ at ed r ficatgsthatopmh ECGA i athinflugptialyguatanar for this orojewr This resultsiin a
natural gas | mied - - h resent

i nvention fi Fc;tg[ré gg% g?m negIIO gl @%gggaﬁfég%ﬁ%%g??}g{‘%éﬁ@%gmﬁ F%es‘?aé%r#’r@di ty
to be suppli edyntgsloshiawior valuEild8 o286.63%. Thearsb®seenahatithd 1ok op b wfledtiflor

suppl y/ supplier risk 515 be. adj.ust.ed based ypon the transportation
i bt ront 1 EUBHOE frspEe 858 apdici el B Boguon RGN ueS thi, Gereowil bemodi ¢ y

to be suppli geocihi@ fRBhctRMPHN MsK iidwid 4P L3R dEReRer &l ehatgando a
25 risk rating for which there is a correspondi'ng EDF vector, as taken from
the table shehawn in Figy.114 theThationak shportads of she hevjenetin shispixample haskbaeact or
and can be reRCeTAM G oA iFortRe @h1e" 38! EprBSrBg Wihe b St BB &

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



An additional risk elenment considered by the present invention can include
the off taker's credit rating 602, which can be used in scoring tables 604,
606 as shown in Figs. 26 and 27. For projects having an off taker, or
custoner, the input page (Fig. 5) allows the user to indicate whether the
off taker is the central host governnent,7or is 10 owned by the central
host governnent as at 610. An off taker that is a private conpany wll have
a different estimated LG than that of a governnent off taker. 1n a

devel oped ecéon@ftion,ithe iiser ofii Quandesivelyheastre thepeliticab violace risk whthegirgjectf f

t aker as opposed to a governnent, as it is.easiger tore a pri e off
taker for noMsigthesovareesn ¢radihratingand pgelatiyg mlgh%‘cF‘ &g éﬁ’% M@B@gétﬁ“ﬁ‘ﬁe nt
as the off t : D ' it [ i ghal
Gover nment s Sluept b igh” 1 TR Theind i uRRERE oot B skbord B
an easy substgveutte tied politiabrisic elamahisamdofactoomsinttethedoastra adjstmeny fackns for
present invention in the overall risk sessnent. In determning the Of
Taker risR Efprthesgefiemenpan ?C@E@HYOEW\? ‘ion can use 20 one or nore EDF
vectors taken based on the Of Taker's credit rating. The Of Taker's |ocal

currency credit rating may be adjusted based on the presence of an eas?/
substitute of f takeomahesecamtieriskofacions, as EDfosan berconpatadzasipest of dlae ovsgal of

Figs. 26 and 27,.r.esp ively. The Taker scor I j
based on ahetAEHISHE OHHPY Frdi PRt no R cauay B Gl hBFL SRS
easy substit uh@erbfonadtedit rath@ker the2founfy i iéh. iThet puiti@al efolseatEDB iniot
the principal off taker, a point can be subtracted fromthe score

est abl i sHd icemputed by talingttae produetzdethe EDIHpssopiaier ygth thersey ereign raties padt

t hat operati defaul t, rates ar fi i al oo :
Further, if Bﬁ%u% usf%‘kcgrra‘évacﬁﬁ%tgy KSOE%Z%GH}GQII%(%G %%{L#%a?g g(?efr ?ﬂpﬁé)llsr?jfaiji agg%nggs
subtracted t affePtheqolitit@keslefidesSDB éndubtratttd fioar teitstabTiessys shobatattiGoén a

poi nt may be subtracted to reflect the reduced risk, such 30 as shown at
814 in Flgs. I8 Hhh commiadaimgcin sseiralgnt FoYsragn stierqfdialr QF psRdng 1EX of
taker risk f vect > ns as
shown by 26 narefonk Bk B, Vil far B cHio ShviRs W LT 10 Pz MRS, o
t abl e shasn bly150y iwfeae2aaml ® forthFi g. 3B at 620. Refinance Ri sk 5 The
structure of sone loans is arranged such that the |loan matures within five
to seven years, and thus the vast mpjority of the principal is due at the
time of maturity. ﬂﬁngﬁ‘%%ﬁlﬂohiﬁeﬂtaﬁgﬁlebﬂvl&ﬂ%,plﬂMnEIDF_fo$ GRHir) OrigkdecanBs t
conpanies will begin the process of refinancing far in advance of the
actual | oan nddtermingd abafbHowTh&hecamtrygonencignl iptingiof thaywsunirpwbpredhe pegecde

refi nanced - at th roject |l evel, where the 10 proj.ect i £ ced
on a non-r ecoY%lz'l"sée l?zgglia%e%aﬁdm %tn@lt%gleawsfeﬁrbé’ﬁg%%gﬁ seit %jvgljgf()%(br A?Zérg‘él? Q{}ge
parent coppanyestSye, theoRhy Ts&%réi%@hﬁﬁlfg dafi beafkedangefbcah séthd RIF palned for
| evel and the asset folded 1nto the corporation. At the proj g&iy,l evel, a

proj ect can epcheral ofthg@roieqtipperatipy These values,capdg taliensfrena Magdy'y BURES: or
hi gher. As . i ‘ . i der.:
gher As ansgiapl e bl el olch S oCARRRN B il DeHROeTd B4 of

Moody' s rating sy t cdonpany [ eve generic corporate
borrower can BPRerahidsyogthis EDRarciongepresents the total edurBryoEDHi apidemay beé taken a

Moody' ti t f le. T t i [ i hj
For i manci ng 1 RORY By S| HaVG Fifodt B0 a0 ThAIGEPIORORE BATE oy 1o
payment . J3 r SLyle. PEGAERLGAYERIhOIyRBNS BRI Bfiplohed RiralabkVdrge 191eoPaeent

corporation w pe rate owef and neithef the project nor the
sponsor has debtained &DF valuemis @ed enthediIAE rvectof repmesepiing total doprien tiskn The

rating mgrat Ito?zﬁ crg%}ltl})l/ %%SF Eciall’neth%q‘%leod\{\%gec} ?nto a political violence EDF and a currency

inconvertibility EDF.

30 The political violence EDF can be determined by multiplying the country
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



provide this estimation. As shown in Fig. 28A and 28B, sanple rating
mgration matrices 710, 720 provides historic probability estimates that a
corporation having a given rating will be rated at CCC or |ower over tine.
Second, the present invention estimates the probability the project is
rated B or |ower and has not defaulted. Tige 25 R1IM nodel of the present
fnvention estimates the rating of a proj ect each year in the future, based
on its expected default rate. Through statistical analysis, the likelihood
the defaul t rajlendesratingtveill berapprokiniatély 48. i This edmban cire bespimdedetd. 5\its h

this information, the system of the present j.nvepti can estimate .the
li kel i hood t Adentifiggl oy thaBOF Kegfer tébleoik@?”“rlgtl%lﬁgﬁg ﬁ‘tﬁﬁ‘é 5?821‘ Rolifieal i s
originally e - WM VAR 1 1 DALV @fsesyf Valubs
sanpl e tabl e%gﬁcﬁgﬁtﬁ'&{e"ﬁ? ? g%&ﬁlg eés{é%}%gﬁﬁ%ggn%gﬁsﬁg\%m |gnSI%i g. 28Af111 27
| f the proj edbr gigsn eatingé bvérakgiven pérvdoofeiine, armilitiogl iolendeeEDFfvectak 6 dan ves

the credit rating of the project.. In tgis case, t&[ea mﬁi.h d.of estj.mating
t he of f tékerbesdegweé- r%t@ﬁ@"’t%@@r‘i’be%o thejay eRforp e Be IC%evf‘glﬁ'I“ieerﬁsl% gan
derived fromyNged & dbttinThdlfiple EF VB8R usicl Efefont fildtORR QFRNOFSinE fibfespecn

obtai ned for the various refinance scenarios, the | owest EDF vector can be
used in the dateamianemagerofothe ontdzinéd Eifmmatuss alanf be wdeterieiped. THEE | Gwwesey EDF

vector is selected beca since the corporate.spansor. has | td

options for rBFINYSH 11Héfﬁbe%§ecﬁqrolt§gmapiﬂgv %éﬁmllﬁ% w&tr]agtﬂgjt:l"n gtE:]jsiJ ?2}11%6
| onest of t he,spspRaPiWiiht theSHoHatArvisiessh EDP #omahe BUFPAIGe abdoctep@ithahe
corporation has a credit rati %of Caal, or rating index value of 13, as

shown i n 16 g.to2d cauntPPEDF: fes emthryeas draying7am EPS, valifondBes, fef p¥AmRIe 11 ¥8er can
be taken fromthe correspondi rapi 1. S{.OF | i oy tion
Tt 720 Qi 1O GO S Bk, L o SPGBy filklcREu A
taker 728 refgpRhgsy bé 900389 betidetaverivechrioncy isdofivérdbilitaEDF forefear oheg t o
the sanple tables shown in Figs. 28A and 28B. Since the corporate sponsor
has mul ti pl e wetlddad 318%.r ef i nancing, 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 taker; the total refinancing risk is the |ower
of the EDR veCétmhfrdisitRigleRadtbve proj ect 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

i nputs rel at . 1 : 0 and the booking point 752. The
base interesfﬂ?%?%é@%aggﬁngﬁwgﬁg{éﬁgﬁﬁglﬁ rate to which the loan margin is
added. In npst casbsadditiirstoi identifBOR and entesing the equntryicisks inse dhe RAvEageoft he

bank bill ratg. The bopkin oi nt, 382 def.hbnes the a 754
and the effec’(g’i%'eggaﬁmfét g&y@g’rm%pgﬁ cgp%d?gg Orﬁso%lo{r)]%%b tsehf?&r(l Pﬁagﬁg@ €
conmput at i gn.  LASmHBRM] risk, donStructiBn riskia8diesdes thediskane payledoevill hovbalesinploted

tabl e 760. 30 Macro Econom c Ri sk 1 28 The present 1 nvention al so,

consi ders t hewitith budgatgr thetrihwilbnetiperfosg te a&c&waﬁ@waw@athabtm%%%mﬁ C
el ements whi CQ? ?19‘1% tgfrfgfzﬁ}g al!ngf l1(t£ l4a6C 'Iﬁloggeerrﬁ&)rd &fGhe irn@nf%rp,l tRE Liser AhS

can i nclude a uctua et price commbdities, Iinterest rates,
f orei gn exchablgsse dicds comstifuation risk ldbelsdewhrd MNét Meajiegful Guth aaker, gasrficgdri se

in the price of 5 projecgt in ,.for exanple. The t potent. Lisk
Irri ti ganlto : n aPpye; g’é‘{‘!si néxiag’llji’if%s{‘?\‘fr@“‘é%ggg?ﬁ Tog_ﬁ\'ﬂgi[’)“ﬁﬁf%‘i’f g2l E‘%’ﬁt?oé%etrs
cannot reppve 8fa'h{%[< for%ihﬂﬁﬁﬁé?,i ﬁ/IBdér}étet(Qud?@{st fiof pBRd1Eem \WekhiAs, § chebhdakicaAllants,0

manage or tolerate it. Thefe wll be an econom c incentive for contracts to
be broken, if fartexampteymndfHighésucbas Fardargb sompiexpreiegndneluding nuplear projects

di sadvant aged rty. 10 I n one enbodi t .of the present invention, the
ri sks and |Osggﬁg{q]%&@em@tpgupﬁq@te%ﬁ%ﬂg& fgrrexﬁﬁlgfe “economic factors are
conputed in a Monte Carlo analysis of the project's cash fl ows separate

fromthe Risk Integration Mdel of the present invention. A Mnte Carlo
anal ysis is a speciliijapothgpembpdimsab| histgriedl atatistipso pennhe aseds s/herspyaskabler tom

thousands ,of gcenar oS LEAIRY of EBARGAAN N HsfuGRAThELEN o Yofdldt £ilEn 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



hi stori cal behavior of the econom c variable in question to help predict
how a systemw || behave over tinme. The Monte Carlo analysis is intended to
guantify how robust the project economcs are. One of the powerful

advant ages of the technique is that it can uncover potential problens or

ri sk concentrations. As a result, it can I¥rovide 20 sone insight on project
structures that mnimze that risk. The principal considerations in the
Macro Economi c analysis are the factors which have a significant inpact on
the free caslgobs bmkmdpttdhangcmpsﬁmbﬂoﬂebcmagﬂﬂeﬂﬂvewhprfmdsdtﬁﬁeﬁisﬁgtgwpnipiﬁ“‘o t he

proj ect's debt carryin aci.t An. i res
vari abl e rat éoﬁwtlogorg%ﬁg‘ﬁﬁén%ﬁ Fa\bl%Bméﬁl égsppidd} g‘h& 2 tﬂ%é’ ?&?ﬁbﬁg L8f i ce
that debt. E&'lstok \ﬂbf‘a)ithB élhé/ SV &rall *BndRicHER EDMPist £ Sinctibe 0f lﬂﬁ@ﬁpdnlsdsﬂst qedit a
project's economc viability, (i.e. testlng the cash fl ows to dete@ntﬁg

ot

what | evel fraﬂmg 3l p‘Ra‘lléei bF MooRys cS&Psapreatherpating systenclor exgyp

defaul t). e .thi n iS Vv | t does
not r ev)ea i BHAR ?5ﬁtagﬁ%ﬁtm?thoél %Oggsme8¥F?%/ %ﬁ% Séoft?g@esvéeﬂr?t {sh%?}%)rﬁfgl Colfl rtb? ng.
As used in thgoRiRTBRitniclyR PajMents ¥peard Q&Hﬂ)@l%ﬁbﬂ%&t@ﬁmmﬂéﬁ ‘m)hfbwers

potential scenarios that a project is likely to face, welg e 'r'ﬂlé
i kel i hood ofcapitelstmictvge 319.2Fhe apansensanaftad the PWJ%&OI}%& ) iltoﬁn t he
cash flow nodel. js_ st essed rAn enaki h

det er ni ne t he™ 'lchéﬁ 38 ’fﬁg%?‘ﬂné g&]ﬁ’tﬁ ﬁpﬁaﬁ& %eﬁc%ﬁﬁ%}t eperfsogr‘yn%gd

| f a defaul t neeRRIiE Spread B%i-rlde cansﬂﬁli:ﬁbth pericd balﬂ)l"edcomplbhm 'ywhq:recﬁmﬁng

default. The LG is estimted exag1 %g the free B hﬂ*“

proj ect ddsh mskoigscogremrptadnia %‘Frb@é”sé PR t?“rc’Bm ? ocfon fan.

onward. The p aglﬁgaﬂll :§)altl’xée sg(f)nsBpo R foARD tfhk:oé{@o@iﬁt%dcﬁému'[’ﬂﬁ’e $HoMdI's equity
un

di stressed d I's value is reduced further by the country
LGD deri ved fdsmmdlmncoaﬂmngy firoins R%i tnd 89 %ad s furthsy SeawnllerFI(EasﬂarﬁhQa?fQJﬁ%t e

f th t of , t .of b
ondl or Shet olpeotif arieciomey s fisd S Rl R il Hedaddhipfien! FRE.
l'aw exi sts). iﬂf&ﬁ?lﬁﬂ{}“&' d%i”autlthﬁlt}ﬂﬁtthecéfghmefahﬂg\@nd SorseuRdnghased t he debt

out st andi ng. e ‘value of the cash flows is |less that the value of debt,
the LGD ik recorded as a percent age of debt outstanding. 15 Modeling the

[nput_variables & fBgt ondc GO Sent A AR Svifforl RISk irPkidl 1BUhe kIbARIRS

and rmacro econom ¢ I'n cC)nne Ion w

anal ysi s. Conpmtidey cBﬁtr@rﬁ@r iffépadtioh €1, ithitEpesy cangldtiohl gxanramf:er atfesnatienc .
are nodel ed using a nodification to t he tradlty onal st.och; l%@%{ ocess, used
to model econdif,candaonsipicion HRSESSf 38| asPahe! Be CORTBIGHOREISK &lemgyts 1 table

hypot hesi s. 2&6 pbgﬁﬁ&%oxj ﬁlf&%#tl‘noq o1 @Eﬁrlnélﬁﬁ@rtﬁé NGg 1@5&5‘%%d ddhsBudiRAN
reverting process, price hort termare unpredic but over
| ong peri gols ebntidcoo's chﬁ]lftdatlmg 822 (a5 canbarepressntedduyd Mobdys,um B &Patating), the

consistent with the cost of prgoduct Par anet r i Fac put
25 Model i ng aSNHEICHTEHRERTICC ﬁg égléf‘qmae‘&“‘?h"@ng‘é?t% lflm ﬁte aa%b %?% b% %tl on
of a nunber 0 I Te&ecdst a8l SThe lcohtradisilsUghgetibcePEaD BB rhtetlyas

di stribution, V\‘% %E?tr??otﬁee pe(})] nbod ?r?ent of thec i rrlventlf)*flp can_be defined as

ei t her normal esperiengecyarohekperiencesner net applisahle.mdie contragier lignidates damagesch

as for off ta vol u for b I istribution can be

enpl oyed. The %%WEJEEYS?GWG?@%@BE%IJ?&HB/ﬁtlg?llgg ‘price 30 of the variable.
The thirdyfactor is the long termequlibriumvalue, or the price the
commodity is likely to gravitate to in the Iong run. Thi Cl. an
estimte from an eskhasl patecompldioni gyaraneesy d39 HPLuSy {Léal’roga? R% s‘??fa“?t
considered is the oI at | S ¢ WRGEL Wiatd bt Ofonplbhide
prices. This fcgltlig ycaa%ongrﬁéﬁ gertgetrlﬁnﬂﬁiﬁo @bgﬁaggtagf?shed;‘g auy'? Oorl?lty or
from hi stori cghafhates, this dcﬁh@vl@ﬂgdﬂlmmtlﬁészerlmomﬂ endhodirhent odittlee Boventinrg fthe he

current price will trend toward the |ong run, pri.ce S SO._consi ered and
in one enbodi rAerw! %PntWWFeWPPbﬁlem&ntlga mgfude Jppy ‘ito'lP ﬁlgeaﬁmétgﬂceog Sponsor

establ i shed 5 c%;x @_ﬂ QJééuc hd Ougeﬁé:?ﬁg}rbj@& dpbBisop ‘ﬂfﬂi@des‘?ﬁm éq'uﬁ?Sn\Ieb@nent in

hi st ori cal prlce I'ong run val ue divi ded t he
nunber of yeartke (p@dijecttl methpewendsj aeocatromerdin kad therehyhecdyoes &eaplio pbiliby of he

extent to Wmchtwo vari abl es nove toget he Lin pPQSIi direc

consi dered. Fidsfauligal %%GS@‘W n%fog’ﬁﬂga ngwvef} IOIEY t?’le tblﬁl ‘5pa§‘§ E@@&\}\%l ch
can be used in accordance with the present invention to 10 determne a
default probability associated with nmacro-econom c factor risk.




One enbodi nent of the present invention incorporates an anal ysis based on
equal tinme intervals, generally annual tine periods. |In another enbodinent,
an analysis is conducted over unequal tine intervals. The data coll ected
fromthe Monte 15 Carlo analysis is unique to the project, and includes an
EDF, LGD and a Standard Deviation of LGDMhich will differ for each given
time period, year by year. As shown in Figs. 8C and 8D, EDF is the Annual
Expected Default Frequency as indicated at 802, LG is the Loss G ven

Def aul t as i piamateecbratpofiéd4, coatinigest anulity darDbeirepresentedf asl &ther existant or not
variability of@ﬁ%ﬁ as ind'hcat ed at 806. The.draw down 20 schedul e and the
anortizing séf le. £ dylsq, rfhe |systpmy GaRnaqeePthas MPud Alg FURICHIT SaranirFredft o5
at 808. In ong; ' ' [ T8l

negat i ve numBaiE CoaRy e e By o o S TaL Tk PP e o
The drawn ampuatantegingbparbasedvah as ke fpervahtagelod debt icoutred By the ceypletion o

fees, as i_ndi cated 810, origination,..conm t nent d ency fees_.have a
subst ant i al i%@t‘?fee%%#"r@f q“ﬂ%?@]‘@elgquet e@B"?Fntdfw?’g"%_fltgﬁ TR} Aapsge gﬂﬁg ©
ri sk-adj ust 3%&&5%&%@_0?56@%9{1&@& 3360RWhge FBmA% @1yl ment of the

i nvention, en considering the re-rating of a project, the pro-rata anount
(based on exposure) of origination fees can be entered. In this way, fees

Aetount 5. he. i nai OGBS BPRBCU AT Ea i b BB iR ot X Bafhag e

consi dered, ftRé pRsafifin®entioh dndeir 8idTemMBbdinitat, cantbedaputcal dn badgegrahehd shor e
escrow account and funding for this account conmes from outside the country.

An of f shdOe audaetntoribsehind budgeqiviftyantapprorsiste epreyntaes ahead et bghiad. Fdhe; ¢
to be effectiy : t . ocal
gover nment ariOREP L ERHEGion cih, ity b AEEr TP S B ol BER 1okl ok
gover nment i nindprefitabitiey méssusdsown at 814 and 816, respectively, the base
interest rate and the |l oan nargin are also included. Since the |oan margin
general |y changes over the life of the loan, it must be input on an annual
5 basis. |n one erpagiiiityfhchld hi fY! blictdhind RHA SFfofiol YebwiPhd
tranches with different maP rity dates, 1nsurance coverage, |oan margins,
and the lliske,deacritedahatin &kNpraseateds as optionsh eng eadilsromeld of dewerardievant mpivg .
Cash Fl ow Model jng & st al | 1TM 10 Crystal, BallTMis. an ,add-on

appl | cat 1 on, GURBAEYES BFeatrd e PR BELIPL PBE8 RIS 157 PIBRFASF

Col orado, whiGBeaRg HBe Q¥BmhRhttuelty! OF SalSNARAESHACcterifitioRS By MeCpresett TM
Excel TM spreadsheet; for exanple, for use with the present invention.
Wthin Crystahv@dlon, a user can define what variables are to be
stochastically generated. The user can control the distribution, the nean,
the variance 15 and the correlation. In one enbodi nent, an add-on

appl i catizmn such agnéd hededhpiRahic M diGeduiseic sostepd Urtpredeat Mysitton ey @an
anal ysis. Conputi ng EDF Using the Monte Car|lo analysis, the EDF_of the

proj ect can bee eefde AEtsEaIne 3 sperearsWolk as a grtingnyhiohevilli deterprng apERFgreator
given its finang Bt Uagy; hy

Peserve. account ed geiheeHBh R Soldntod A A e NESBETT ¢y
di stribution evedalt detepaimatiet ef 2 (@umeent! FPF der al givep perspedygi loar i Asman
price, variance, and rate of ne reversion) that descri.be fhe behavi.or of
the exogenous® B aeC(?BﬁBJrﬁ%BnFé]?B%FSIr té’_?geﬂli‘ r.'i'lbao&fﬁ?qql??l bcﬁs%({'f %ifﬁf’ BrPEed
appl i ed tgs aldpt g1 2FRXQARPRYSE ﬁ%%@]@btcis\/r%_ra'téﬂbﬂo%uﬁﬁﬂgééé%)FWé}r%ﬂgﬁtibﬁ,eitCaSh
fl ow nodel. EDF is conputed with the follow ng formula: = Nunber of

Def aul ti ng Scmapbe dstefoinad t\bavser basé casematioroghasepese aht. EDF ssargigdable 40

obt ai ned for the macro-ecanonic factors, nsi.der at i on..of 30 S d
per cent ages oTucﬁﬁﬁﬁ%‘ﬁ’&én E&??ﬁﬁ@%gﬁgﬁe(ﬁ@l %?%'g’t‘@flgnaﬁgt bcalﬁ?rﬁ?%s{"l)ﬁ\%orfi%as\‘?al ue
for the entirgoRdsOfofGhridikdtoject 8Bes. 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



Guar antees and | nsurance Coverage with regard to guarantees and insurance
coverage, professionals involved in structured finance | ending often
purchase political risk insurance (PRI), conmercial risk insurance (CRI) or
conprehensive risk insurance (PRI & CRI) to limt exposure 5 to risk

I nher ent in errergi ng market lending. A prxject with no risk insurance can
be called "clean" or uncovered. Such guarantees are usually provided by
export credit agencies (ECAs) which are government owned enterprises (GOES)
whose chart agaqUﬁ'aleﬁt for © Midody's b levafing,t asdhdioated wt 842 imFig. dét uFhas Atay raidrgest i C
conpani es. wever uar ant ee ovi ded b rivate entities ar cO

i ncreasi ngly Cé%ﬁﬁﬁ’ﬁs 198 Ipgient ﬂf%fqubthq o6 %/n g HEOP&%(S% fﬂtglgtsé'st(?% 3 GE’BF@E}
defaults, | n(i:uc"ﬁécﬂgn g h{éa]ﬁ'véﬂtfoﬁl OPnt e fa'tlﬁg TSR 10fs bBIGinB@Sthe FQURAIRABNT
to provi de hard currency rough its central "bank). PRI can also help
limt the expating sorocaver dpained by)mfemngtthéhquEﬁltbblb ishgwn ireFigo 4t ag@hddenment

wi Il natiagnaljze the buysiness elther t or, fFou r

(i.e. polPti CaNs (AUHEdS ef? edit thea,d tﬂi‘?ls @ ﬁtﬂ lchl:;ho[n @Elg f@gggéff‘%ﬁ to
war, wherein ﬁlgewﬂ% gt éea Hl”@@lleﬁnfnﬁlgsﬂﬁé“ EﬁrobhﬁtedEDF detort @ WRE for thé her
pol |t|cal di srtptions (a so referred to as l1tical Violence). In general,

for | enders toonktertibhiisk fastorPRI due to the | ack of available foreign
exchange reserves by the |ocal central bank, the project nust be able to
generate |l ocal currency (that is it nust not be in commercial default). 20

I'n the preferred ng@ffhe cBasthitlion ASk FREorasdiAdmRI bbitd @nde alded enthe tasel
pays the lenders in the appropriate currency. In sone cases, PRl can_pe

structurdd t constyestiopfrhaseascore pased Onrthp deputs Pr%’ jouslyrdeserahedr a$ § hoyiy By Eignnent
entity. Propefd ygs rsé(g&%(}]g Cona%&ﬁltﬁg O‘?fi’l@R 23 &sﬁﬂ%ﬁlsttﬂﬁngﬁlaﬁ;ﬁs a

adheres to the ter e contract. In such a
ci rcunst ance, dévelopiigy donhtipnareadititionad poinalcmreﬂe agdaadnast attHS iexfigopy tayicha

cl ause of the PRI contract This type of tee is referr.e 0 .as,.
Ext ended PRI t§mparapspqorgpf fanth @fa’rsgmﬁté%lp aﬂéheac%ﬁm/é’é PF?F‘%WB“?FBHBP“ of

the present lgvgoabgéh q%qad@%onﬁ iiehBu dm'wezsdd%aqmmg %mtbgdﬁlﬁénwftt& prayged by

operating failure, I er disruptions, and off taker default,
as well as deinsedtion. ceWhetﬂexbya cmmmy ﬁx:can dmed:op‘ilm: tcoustrls w@h bs detdnmsnedoby
sales volume, cocli{sgltmlg I%hep «Eolu%?ry nsﬁ 1n 1cator {a Eeelrnet ¢ co umn demgna?éd 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.



etc. In general, the provider of CRI will present |local currency to the
project or central bank of the host country for conversion to the
appropriate currency. If the host governnent cannot or will not provide
hard currency, lenders are stuck with paynment in the currency the project
has to offer. S Conprehensive insurance, Zs the name inplies, covers al

Fi sks. The commerci al conponent of conprehensive insurance generally does
not start until construction is conplete. As a result construction risks
are gener al | y|gnOtheGotdEscRee 349uheR Dbeespohdou atﬂeqaectwﬁ mof BDFomnlugs doremgivers
purchased froma private third party 10 gener

g er ¢ l;a%]ructlo risk.
As shown geneiskl tayingt Iogbe ipreseplectagmle the MPO q‘SEa tﬁé&p BE% Adqvahti on
acconmodat es ¢onsi s

heur ance.  THEOPR L SR i B, P LHErd RErindiiE) aisgﬁﬂﬁsff?@taﬁﬁgﬁzﬁéspmd
enbodi ment oftotdaeEDBweator drom tieetable cfeteettrs provided ib@igoqtrprTélﬁseEEWeectd?Fts,

CRI, or Clean. "Clean" neans that no.in an uar ant
provi ded. 5The"°§§‘§?‘@ﬁ1ﬂéealﬁl%ﬂl NCE QBE%B’FU%EW é? %lé?wrt Hetof E!tﬂ? Yeé’toﬁg?e'tqe of a
"B" loan pr og(fflqjgk 3%% In this regard, the International Finance

( - the

Cor por ati on rId Bank's private lending arm, the
I nter-Anerican Devel opnent Bank ()DB) and the Asi an Devel opment Bank (ADB)

20 te "B" | d for."B" | s t
Sponsor 1 ng Ml 1 1 als aeciag ek e qripsi Eres pan S b destriped Riingg €
Hi storically, ﬁﬁgﬁw‘%r érehﬁlvl%uﬁgvm sthf §ioRdors0Sg@sy fcontribiAsS hehoer3Teeandns.

They have, however, suffered | osses for comrercial reasons. As a result,
these | oars aparcentagetda, the ppsxtlbheﬁt}artmnnbﬁ withisj the berrewersrgaitalsgngre 319,

nput page. of Merenarats hed g 2 cisTBpRioek Sy BbARoFPERTOREIARK ARADF

as havi ng onl y38aj¥etheie AfcaBeatdig tflpeessmcampmelmmnumedctommwedmmagea
gi ven project |oan may be insured 80%through conpr ehensi cover(g?) h100
i ¥t

through PRI, @&nhé peosniaes Mepraiechrrostri?e, g preagsy of 450h SOHe gs at
908 in Fig. SB. In t i che

is covered w f%mﬂﬁlglpﬁ?ﬁm?ﬂﬁ@m? 0g.et aﬁlfra’% §Fd? ea Hle%‘fm% agg}r(e blfetnte?ﬁecta{lt%gnc he
i's coverers W bbtafnBi b9 I&bijsultir{gemﬂiﬁlprmtam stcsnngtabﬂmaﬂcbddrrelqudmg EDF Nh@OI r&nc he

has 34 conprehen5|ve coverage, the, det f.or. both
i nput into thémplecampleting gbaravteaétoratg tﬁﬁé 3is9%§%f'*}9r‘r6b1 c‘P & ‘a‘ias?‘osaBIB 5;5’88?% ed

as at 910, as, nS 899 ;dah&wRf 10)2HA ANGRFIOVRLRAERI as
at 912. Wth r ijdﬁﬁﬁn&nﬁe %Cg{tfl Qﬁﬂ% yee{r in lelntﬁf@ pr oj ectlﬂbelgl ns
operation is dmrpa)gdsesnbnﬂ@tahhsﬁmns showrdn Figidn Er@bmpkuﬁlelfmdlng gigls 2818 and

operating risks begi ear | ex I
date can al sol&t?eSpgﬂ?Oérf%‘Lﬁ%Hlet%éi ﬁ\@ﬁ&seﬁlhe SCBFeeg’g?li gﬁ%é’g %@{%Sg;% orm
an anal ysh§ t eheb§idhsd Gbin ANHigrBOUGH tibis At sl. O)vamdmply d&intsbcﬁmdgt then
910 can be taken froma separate table shown in Fig whi ch ca

ve
the provider 91@agaiBRF vecksd ratingnigr fia woasq,rorm@sfﬁbﬁiias ﬁgeﬂtqu%sOFeat'ct"ﬁge ‘gz‘bgl The

type of insuran v t at
035 i Fig. 20 dnd oL tpdnuARRELRRoEt i) AhrifficR IR RN,
proj ect EDF agrstemiplétionti g. 30B at 930. In one enbodi ment the credit
rating of the gaurantor can be discounted to take into account difficulties
in the structure of the guarentee 15 contacts (e.g. the inability to appeal
a denied ghaim . OffenbRibokibldt BRI eldht ARleAGH] thd NfalGilubmii¥GorERE feor
each insurance piece can determn hi's 1nvol ves determ ning joint
commer ci al andletmuntedyoyEDEmnathths foIlowntg v:dm!ﬁer ¢)athe anitiak pefngangtragtior Hekl ues

represent the poss |it ect defaults, for t ount r
reasons and cd’?‘h‘tﬂPfé‘? by, asoﬂ‘f ?1891%?'?? {3 GBSt P IRILASE) dﬂultlgg%dglb ﬁatl ghne is
g' ¥e”| EO t][‘fe ltp%Lc%t gb %&‘ d‘éﬁt SHRRI By tHelPIEL AN Sudthtitt N () the comyREdri dufiuls y
ef au o) a

efault and currency inconvertibility default, and
macr o- econoni aatea(vdnet onydie defasetage ofhveilable sdlys batcdnete thq pentiactpr'g eredit ¢ |

Q her joi ri sks .na dered as can
ox "o | or b 35 B BB AP o SR R e fep OIS
correl ation bef wgRnpdrénka Eaﬁ'tdebseo@mﬂ by the @BuplétiorogiERmtorcled tise cmmlbtéaon
conbined with the individual risk factor EDF vectors in a table faor e

type of insur sgweeantasvésfaye rate{whicanpey ber agyavenags of availahle pates §S°d3®‘}3t d
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. Cal cul ations
can be performed to 35 obtain total EDF for each period, as at 185, and a
cunul ati ve val ue can be obtained, as at 190. Additional insurance factor
EDF S 930 can aI so be |ncI uded These vaI ues are obt ai ned for each of the

Y N 1 - r e~



conbi nati on, that can cause a proj ect to default and thereby result in the
knability to pay back a | oan. Fromthe EDF val ues obtai ned, other neasures
can be determned 10 which.further assist in the | oan decision-maker's

anal ysis. Conputing Loss Gven Default (LG) Loss Gven Default (LGD) is
dependent on the reason why a project def28ults. Therefore, LG is estinmated
for each type of risk. As described, the ways a project 15 can default

i ncl ude contractor engineering and construction default, operating default,
suppl i er def avhipletiohfgunmkter's desdituiating)detlitiplied by thepaseantagecnislebtcoverrsohs,

default th h i ility t bt ai fi i ng, Liti | .viol .
currency i nodhaPRPIRtion gharainr epfidhda Shiling Tisk Reriantagd gyt e Minding
LGD val ues arlﬁ?]tﬁm ﬁfupgigﬂeﬁ%g KofdicfiadetT cohstkuctias HEK Befotd1@dar@ReesbThe final

e

t
aggregated within a 50, such as shown in Fig. 35 20 for each of the
di fferent typescafstiuctsar asictans sapessuts aegtiohEDY valigs oyer @ giviensriad oépsie: |

such as shown at 19 in Fig. ,31B. net hods_ of 2r g1 nibRg LGD for each
of the risk f%{g'ﬁ%&%‘ﬁingt @@é@?‘i“&&d’%% }z'e_:ctt% o Q@?Iﬁ%&i@&glﬁrure LGD 25
There are few avail able statistics for conputing the LGD for a project

during the construction phase. However, two specific extrenme cifrcunsfances
can be exani ned arfthe fiohlutetdconstrugtéonraisk DB vegio| Pay Orj mgy| Rt dbsused dhe

present invention. .First, if a . u i LY ' j ect
conpl eti on an‘i?tffrﬂlémg% ntﬁ? rtﬁtc?{ i°8ﬁ1%$e?£r}?npc;i‘(s)lggﬁ$l%p% %tr°§’v??}§egﬁ%n§u}‘%§% g‘g‘k ngﬁagggs,
financial incgbfecyRas Slecad9tbegu Spefating.t For Iamplensbdthe projeshis alreadyriwgovery.
Thus, if there i1s a failure duri n_glithe devel opnent sta%.e aof n‘inen{PEr
exanpl e, #11 ryedudiien, the cansipiction Hsk Ferr. Saernse the; gopstguqtion 15 plready fomplete; ng
to recover. For r.oce I i factory, or power
facility, 3 dc}ﬁeelgégﬁo g%@é%%ﬁ#ﬁgr@ﬁi@t ég%ﬂ@%?égp value to the
facility. The anmpbunt one can expect to recover after expenses is nil.
Therefore, in this circum;tang\eE the LG can be estinated for use with the
present i nventsmicat Operetns BiskEIeRENtS: her extreme, if a sponsor puts equity
in up front, and t offBNEIeAEhObS REAMIASA HidkdsirieRd BRIROBRs&iGRviRh fEhe
total adds up to the total cost of the project, full recovery can be
assumed Wi h eperatingesgko AtlisreferhedDaddregs, fooexapuilnittbe risk thet thearant operatessbe

estimted accQrding to various .assunptions. ass pon.t c used
takes a strai ?ﬁgqeaneprﬁgfé\ewri‘tﬂ@ t%n}-ﬂ?geen&n des gﬁ@eég p\?/%.go Fg%l%d
exanpl e, LG m,iflQ%nce hilBirihér a8dsdé Qfic 169eRbf GRBhis)! diffidultyl GosmtatDenthges
as a of total cost). The underlying assunption is that as the anpunt &fe

equity and/ or plaht dbwm talsenaddedss | thewiskapresent dia de she nariadamssin grade Ry

| enders are expegted t cover .in ; i arat.i:
Supplier, Off Flline prodtieh (gt z??ﬁeﬂf’fé‘q?g&@gﬁe’?ﬁ%k’%dﬁga%?gﬁ gifproduct
Oper at i Ng20 Supile ®he an Sakdi fArakia migkDsrodue alembothbil propaett thiss,ahe Klabifaniacal

statistics. Three factors consigﬂer ed to drive LGD are g 1 3f er.e tt(]e tI oan
stands in therfHsry #oulk be, kst cEicient @sib play TEEYTS Te-progessigg) of s oil product.)

i ndustry invo .50t fé?x% i SEUERE oVérnbrst | es
have a hi stor:-[\égg)pié\%{slgg%lg?g ar ?gierf}{g\%vg%(l)ﬁ%éﬁng%m?y fglrecr)ll?ggr unsecur ed
financial i nsthatimpaintgikpland) abilitptecienticd ks/dabage; and (4) the physi cal

| ocation of the proj ect. For exanple, the LGD for a proj ect with a book
debt/equity ratio of 80%w Il be higher than the LG for the sanme project
with a debs/equity Highifs 86nsRR¥d WRhRCSREARRGRKWatBrsoneludatiodiype i pebjetthe

present invention, to conpute LGD through tine, the LG fromthe table 855
in Fig. 34 is 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.



25 taken and multiplied by the fraction of debt outstanding/original debt
anmpunt. Additionally, LG values can be adjusted based on factors such as,
for exanple, the LGD for a refinance failure being generally thought of as
| ess than the LGD for operating or supplier default. For exanple, the LGD
for a refinance failure can be considered2as 50% of the LGD for operating
or supplier default in one enbodi nent of 30 the present invention. This is
because the nature of the loss is different. In a refinance failure, the

| enders may get 10d@%oafputingithe ppératingoeibk BRFkyedter ifmapurabges isdhetgchnglegys t o
get that recovery and nmy ear.n_ an.interest rate bel mar ket | evel s. 37
Gomput i ng LCD¥SAb o BERerale cleciciby 18y SNAple i va o] dhe Pl PTRTIoRy frt

t housands of 03, ifg poWrC icheidtidl NRd &Y B¥asipylieg t he
cash fl ow gen%?%ﬁég gbls‘fo?éy@%?ﬁ?ﬁgg pr oj éc E%eﬁfedﬁdef aul fgeaoccur S.. Depfpzl;lult 5
wi || gener al | gormadity tgbleet] Oaasisomncinl kigeZb nBhis scera\corresnopds to Fmtiggtoarthe ne

L&D, th ti . pof t j t i i L ven, thi
Cough. opersat | BGF Sifetr Gitert 116 phoieeB b ERET o 15 4P avadty srcefhd Tk, ™ °
one scenari 0, schfifg Ll SR8 15D, dehEEdBte Gl BDZ Blovatdd foRtcchigcdl bpeiakiag

cash flow of the project before debt service, discounting those cash flows
at the appr opriskatan beaadjusted basedi upgnithe lenation of shajpreiactiras yrthemghoymon thet ¢ o

determ ne the resi I | pe. of,,t cash (| i t.he
nventi on, ¢ riserine g 20 af Fishaa s A3 R Wi aduing 1S« PRREGHER Shthe o
mar gi n of al |di‘s$1ﬁsédr?r66i|6ﬁ§ly,i A polit r8abe ad@AOobRS ioperathgtrisk fhctonswpeciThic
enbodi nent, such as for a 15 mning project, for exanple, approxjmtely 900

to |, 000 Whsiwtabosoars 424ncaie theang b eomrriaied deod etk dating, dongyiiclyithetectsi ¢ in

m ni ng projec - o, tuL i ' ot r can

be deducted t%f)osrﬁegﬁ&@?é lﬁ—‘rﬁclaj((;ﬁ:J {Osrhislé%%a{sﬁgﬁi tg%ltdc}gené Uﬁc%ln%gtgq‘g%d%ggﬂggfs gyed

on the input page nef opdretiny kkk Destoriang danebevmiprmsenttd oheanNBDFFrestor Caldlh a8l ow
by the val ue of the debt outstanding (including accrued interest) 20 yields
the percent r&8epdds Sthe naxi num considered, in one enbodiment, is 100%

The percentage LGD can then be conputed with the follow ng equation: LG =
100% - %Recovered Thus, when default is observed in the Monte Carlo

anal ysi s, 13 heSiysgily/Sapplize Ri%k conput ed t hrough the follow ng steps: (1)

Comput e the present, .value of Lh rojects free cash fl.ow after tax: (2
Conpute the ratio &Vlﬂ}Fﬁg 0. E”ﬁ?lé‘gslgégff?slﬁf _\98?55‘@0]610% &%?fo?egﬁiaas?%fw%alke
(2) above andygubli{@ed g% 28S theDbysteds @Y They piesélitSinp@itioa daddRnkidert R Han@yas a
cross border default L . Note that this is the LGD of just one scenario.

The LGD esti naemmbdity tmbe emppligdas pars of #ecpatase eepamesreia |risk elgmeng Brstarelgtedor

that year. SOtOCsC,)uuprﬁ}iéty risl'kGDFhis 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



38 Country risks are inportant to identify because, when default occurs,
t.he cost of recovery is inpacted by the physical |ocation of the project.
All things being equal, the anmount |enders can recover in a devel oping
country is far lower than the anmount that | enders can expect to recover if
the project were in a devel oped country. 35Such factors as gover nnent
i'nterference, corruption in the legal systemor sinply the |ack of
transparency or a bankruptcy law, for exanple, all contribute to the cost
of | oan recovsisky ratidgwos which theed 1sfit:srréspbndmgeEIéEo'ncm'r cascake fonetie t]abhns

of the host gavernnent, the_fjnancial partjcipatio i.nfluenti third
parties, and SheevminiFigch: s Thisi yeotsr t%y r{b d{%é sPppl IHSl%lYF?tBﬁc?‘ &4 he s

or reduce the dad QoW iRIFgH 3@Ir rency reserves on

i mports, can ﬁgg%%%doﬁfgc?#o%&%ﬁgﬁrje%ové)ri els lg%ll‘l ng the work-out of a
comercial default. It is inportant to split country EDF into its conponent
parts as the LGD for_cross border default differs fromthe LGD for a
defaul t causefth ﬁ‘cﬁdﬁ i cal violence. 15 The country's particul ar CRI
rating can al so beA?\SrﬁqnlOﬁhm Merhht RbRGderkd ngﬁhe preseie irfelidiecdihblude the

political violence [oss factor and cross border loss factor for the given
country. A | ooff@akter's craditapiingi602, whach cam beaused én scoriag ahles €04, AP RS showm in

embodi ment - 1t FESpot 114 251 Fop g ey s oh SYElRERY ot Flsfprbes i bl phEteigr e

enbodi ment, i Q@SS iHEBEsENG iAlicate GilRtier HR¢ BfTtaltedsl tHet dRatrall RSt QoSertMBN6r is
consi dered, including the presence or |ack of an influential guarantor for

any of the0| oawsed bytthe gentiplebost governmeat as|aitG1Pe Adx pHrialkeri thlors amewatss

the project. These fa ors a Q e coRneLci gl

| oss m tigant SOTRHBNK! %léarY&ﬂa‘{ ffereg{]ésm Iié%d]‘@ tﬂ%@a{:%%]ﬁs%é’%ggrg @ S
guarantor 1364 d%v@l@ﬁé’(ﬁedbﬁﬂmbeltd@bﬁérmdéﬁﬂtbbﬂﬁadwu pQtivatetdmemetchd o@ﬂakemisee
is froma 25 multilateral (such as ADB, IDB, |FC Wrld Banog q?( ‘1)3{ an ECA
(Export Credi CPRFERCY)2 EOVEMMsBRAS Hhrik, ‘cagiRe 9 dPPlAfRe AgRIAYAR b B Ak fofg nan-
part | ¢i pati on pB¥odndn6 Han P Wto RBELO e FBR AL RRehSss! heBH AR PRNGRS

or whether thé guarantee IS non-éexistent. ational 1 nportance factor
140 al so ¢&n ﬁmbsémienaoﬁdmrlﬁesﬁepmvdhﬁr@ mq:g)maMgetfetmmentstdaa bprttqa@cltammwate
critical export (such oi | .and as mnln for. an i rt 30
substitution CBEBHISES fih?lli“ikZQF F??P%)P&fhﬂ??f ul&ﬁ“it‘fth‘ﬁgt%ﬁe n%)

as water, pov"%&nsﬂ%&?&@ﬁ'@i@'bg%é Hasent {Ren8HXAMRE bveral] ABE 84sBisthen® UCh as

aut onobi | e or ste manuf actdring, for exanple), or a marginal proj ect
(such as a tooth paste fact ory, for 39 exanple). Once classified, the
appropriate category can be adde theln it e..of th

i nvention. In anot t%rd'% 8fftff‘ e{:f]f')l%s* ) ‘r’é)gorq’ rese%t %V%gg{;ﬁ fat ed

based on 205 %h@tdr&hb&aEDEn@dckﬁs Sakeh Bhised ©hi malomwkbw cdaﬁitaluhﬁg afisk Off
reschedul ings controling for such factors as_(but not exclu5|vely) reserves

relative to i rgbpisslocaboprgesy et raiing et i %lluﬂ%‘bba%@ §BRhe pregencg Of @p easy
exports. The [ahahi@ABHaRe ) dh Ve sBltel 40 SRhALithE I RBHE 0L PR VEadd'e

financial con I'on o e cou ry. 1 Viol ence LG | none
enbodi ment of A7heespastizvely. 0The Off Takanscoee teyialsdbd ndmsteth dakad mnrmdeﬂleﬁmhmt ry

Ri sk I ndex, an exanpl e, of ichis thetablel in Thus,
LGD Political W@P&?&b‘s-thf\g%@taﬁﬁﬁ @ds)v%etfsr 088 BbFYars ﬁﬁuf\%?%g? ﬂ&?f‘%
met hod Cagefe mkaﬂcﬁg ¢ AR BFRIAE & it 2 JrhiRigal sERRMer] zny&m éaarbetsqwmdmt e

cross bor net hod uses the fornula: Cross Border LG = LGD
*(Quar ant ee Fafodn therschist éstabdishadripitiatly by ghd afftt@ite)' creﬂhaagmatoanﬂe@ th%lfﬂ@bfﬂa!LSG

and the nati Ono%lergtlrﬂgoge}auﬂ ratefs.aa(r:é Pss %ﬁlo fi nancm?d ol 'rategI \f*‘urtple tethe off-taker

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



20 Political Violence LGD to determ ne Cross Border LGD. Fig. 11 shows an
exanpl e tabl e which can be used in determ ning Cross Border LGD.

Al ternatively, for cross-border LG, historical |oss rates can be used.
Bank debt is renegotiated at the London Club. Loss in rescheduling can
occur by a direct 25 wite down of the depg or a reduction in the interest
charge. It can also take the formof an elimnation of interest for a
specified period of time. Based on an anal ysis of these rescheduling, the
LGD can be exwhpbfiedhnipte in FigTheandesanlbeafldedmehe EDH veptorttable phdven by syaytod GDP
30 3) Tot al debt/?x&gé,ts as on a regression analysis of these factors
conpared to tFETHRSHIIEHP 2l observed at the London O ub, estimates for
cross border LGDs can be detern ned. 40 Joint Probabilities If the
project defaults for two reasons sinultaneously, the LGD is expected to 5
be worse thanRefingnesRigkne reason exists. Therefore, the loss is estinmated

s e e
connection w fohsévléfl‘? J%Fés%ﬂ& s HRVERE IRGoMl 6h HeepARSFNLE dueDutl @k BAchF

i nsurance pi ece. . 35 shows an exanpl'e of such a table 850. Using a
si m | ar net hoshatwity.hEnowdsg: thib buige balldebmpaymenbisrmoning duei mesttoempanics il

forns of insufanc the total. LG factor, can be. determne o] on
a summary pagé®l ﬁ?t%%?s%?%rfggm?cﬁn&flaé i adyance ?fﬁth? ﬁ?tgglg]ﬂ%o%f@g@f {izﬁg‘GIBB i?rg
shown as a weh@hleRtaRy Br@gays d profick BatabereRaunatli-n) af the GRj& V@R where the
deviation is estimted by defining a 100% | oss as a 4 standard devi ation

event. St Hhdapwieteid refinapced qn1909s-reo)yse bavinjagd remping apgndepsadend projegt orj sk

factors excep f_?c)_%? It}fgseoé:aaénq %{)Jé]/gﬁé% }p@gp WA Ctht ip%;iﬁct iV PSihafle éxb;{i' tstl?et ?iag'ﬁJ)rgtei IRvel

executed, an npu each year. 'S represen average LGD
observed for ahd tHeheses €0&T in@s thelbdrpoFittons t Ana hebjeaead,i Oproject tdilFensrally
conmput ed by applying the traditional standard devi ation eq ati,og to th
LG5 obser ved BfrfnaREng It is teier|aa Eatia ! oritglesthdhs Anexamples tinhudls leveln ¢ o

EDF and LGD MEarke £Bp AE nlBARY MbdiR h LRI RE M\l dohiinplvten and
present 1 nvéntion I nclude the unexpected 1oss, the expected
| oss, thel¥ol gtndrictcprpmiate berrbwsiscapi geeerally getufinancinigef# ismmésiUB es higher, bader
a Moody's rating system for example. The present 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.



30 determ ned in connection with cash flow, exposure anount, and ot her

el ements as described herein, and can be represented in tables 50, 51, and
52 as shown, for exanple, in Fig. 36 (expected loss), Fig. 37 (volatility
of LGD), and Fig. 38 41 (unexpected | oss), respectively. In conputing
Volatility of LGD, for exanple, the systeﬁ]of the present invention can
apply the standard deviation function to e percent LG for each defaulted
scenario. In one enbodi nent of the invention, a conputer system having a
user-defined functj FOr [ - Al e
LGD and standard dief%e al(tﬁi%gé ﬁgﬁaosﬁfﬁfdg)Ya%grhhgee&%gL%ﬁlgygz Iﬂ;ﬁn&gﬁg%ﬂ%tﬁ%ﬁrg i
rating tabl e fingafthegpreisstodn dtiechsescthe arcthodof<kimatingthEioff takddr's fimre mtiagpl e.
Results 10 Once the EDF, LGD, e}gga ohjneasure hgl\lle heen .det.erm rl_g)g,
further anal y2§iag By bglovwc(butipetdstpultsdids deryadstrom dhe 1eHas pusrrEnn Bisthpéner at ed
which will assist the decision-maker in the |oan analysis. Figs. 31 A, 31 B
and 31 C show sanple results pages (shown at 970, 972, and 974,
respectively) in aGace tharBIaF wedtbrsthaee peansabtainedhfogrthe variousmefukolice scamatios,t he

result sunmar age the system of .the present, 15 . nventi on can, produce
a series of g&‘ﬁﬁﬂ‘é’e verdarcane ysed “bg\ef‘gf‘?fﬁlﬂf?é‘oBfOftON@ra Semsreial factor
contracted Ii ' Sqi hown
T E o 43, t R Dol BRI 8 SRR tebRIsElsiRte Lot el
profile of a saitjleopinjsdot refinancing, e probabilityaftrefintmemgsariareiis thetlnwestiofk
and profitabi&lilﬁt %ﬁ)lﬁ,gf”% of Ihg | oan can include the contribution of the

i nsurance cov % abyiep dglermNCdy, s an LGD chart 982 giving a pictorial
view of t{yg Loss G ven Default profile of a sanple proj ect over tinme. As
shown in Fig. 45, the exposure profile 984 shows the contracted drawn | oan
amount over the |i e apfexamplenp asponsgrecorporaionshasvihcredit pating ofgCaalper REBECt ed
Loss chart 986 iV a phetori Vi. ew. of i Prof .| ver
the I1fe of andassrenebrE. ¥ Mt tig;2d IF 722, BUPEL BTt toofist?
(EC) chart 98ffiglan@srik pircb®tdkah fioinetheoforidsporatimy i ritingffraraphé alstdrival rasingul d

be put aside to support the default_risk of a sanple Iofan. I.n st Sa fes,
EC wi |l be thBugiRtpREwiEt 78 shevar in Kie. g8 nilhes EP%Y??_E% ELP_fOA%Ctgﬁém R g.
48, Risk fdl] u?aﬁ(@1d77§ol%kiQa&%Qisk§:ag%E'd%ﬂnﬁlgd %%%i@ﬁle%"%lre%éjtol the Sarhple

(dotted line) and represents the incone t an expect to earn on
t he sanpl e | oablarshawn iils Kigad} 8rs bedl 288 s Sice Sieoedrporatessponsed has mudtiplebptidns

| oan i nprove qver tine, the risk of .early. re ment. n ses, reducing the
probabi ity t B TPERRSSyE eﬂ“é'a@ﬁnanqw&gﬂs%ﬁbépﬁ’. est ofghe BDTVesfhis phipned, a3

Adj usted Vi el éﬁxd&n defigned 4 93befok ialbrk Hahdis o Yitlaker, BRStoldl efianking
Prepaynment (solid line) and this represents the return whi ch can be

expect ed on arisk dk thentbwealdf theljRRK edctbrshetwedr Bie praiecCagfinaneing siskdandathgi n
(Fig. 49),repeats thi.s anal ﬁ(is exam ning the | oan margin only, as shown by
way of ex%%l PYPEYY .nargn?:gr‘\é? i'tability el enents In addition to generating
reports and graphs showing risk neasure information in connection with a
prospective | oan, the present invention can be used to anal yze provi sioni ng

and profit abi BassLenshngRets, BeekingRein, Hurdlg Rate &0iax Ratp  and” VoL 10 have
been determ ned in t ' - QS PR Ciil | Vi Si-Qni:ng:
econoni ¢ capital né%gg&rg g/gl 1%13%: @g}ezze?glfﬁl 'ng%, &lgg)?emsieeﬁﬁﬁgg&#gtda?n@%%éw lanﬂ] gr
cost of capit atlatedltd\{lic)bas¢ leallingdptet56cind eiailbookang popi 752, THeARSC nterastdate
return on_assets . (ROA). Figs. 40A, 40B and 40C shqow respective portjons
067, | 96TES  arlad gt BonchmERiaedo SUNHAMY 10es Qe N gh Ml o TG SH BT ues
for various Mg3geREG ondoh 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



NI ACC as a percentage of principal balance provides an analysis of the
profitability profile of the loan over its life. Since EL and Econom c
Capital rise over the life of this loan, NIACC falls over tine. This is
shown in sanple output graph 994 in Fig. 50. 20 Additional neasures such as
an overall customer credit rating and a spjadow custoner credit rating can
be taken from colums 87 and 89, respecti%®ly in Fig. 4, and reported as
shown in Fig. 31B. Also, a |loss indicator rating, and a security indicator

what 95 assets ¢ nollechisstagin, pa pORER T pRGER AT TR 80T

bankrupt cy, |Rgkdddb @ﬁhc}c’ilﬁcdiﬁ»hﬁ@ BleARAtsAIhicts SA1 SfEOUR! MfhnciaPperranftof thoe
| oss indicator rating and the security indicator rating can al so be based

upon the LGD mrajecte Thisaianduclude hifbictuating neatketbrrioecpf egamoditien snisrasthwates

tables 91 and.93 in lve 0, Net nco after .cost
o capi tal - care frerari s 2803 RieAEHRBGT pifeRl pIERY o i AhceloBor
conput ed By tﬁ%_‘e@&nbﬁ'@ foe bx 18] rrhaﬁd)sspméﬁta;sklnmﬁgmnﬁqtpeaeétq&aa i8adtrong
econonmi c capita charge Net margin equals the gross rate | ess base rate,

such as 43 ¢coB@RIC 'Eui@npmnmg:aﬁpmaacts:mmgbr@@ﬂy&l risk; lealypshaf utto mﬂ@@@mm c

capital and the req uek}ﬁe%ﬂ% a@g oretgfé atté/ it Thiese g'ﬂ} B¢ %@%ﬂoﬁﬁ%ﬁ%gntﬁfesta&) 5

repr esent ed a‘é’ ess ase rate suc
Less: Expect e@bnh@&ts thetss brdi@:ﬁ,n@fmhé ﬁams to’ﬂ th@h&ihgact( bedontn andcon&iafy bgl thi

Requi red Return on Equij tyg Equal s: NIACC 10 Since |oans considered in
connecti on wi ¢ipadvaata i nvention can be outstanding for a nunber of
years, t curmul ative or total N ACC can be determ ned as the present val ue
of the NI'ACCs earned each year over the life of the |oan, discounted at the
Requi red Return oninfupgicimbodimanmptie pitsetiGneartiont tieirisks padlosd&fimaesshuevo i n
Fi gs. 39A and_ 39B.
d the movements of macro-economic factors are computed in a Monte Carlo analysis of
the project's cash flows separate from the Risk Integration Model of the present
invention. A Monte Carlo analysis is a specific type of modeling simulation which
15 samples from thousands of scenarios randomly chosen which are consistent with the
historical behavior of the economic variable in question to help predict how a system
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.



15 I n one enbodi nent of the invention, |oans are exam ned on an annual
basis and on an equal tinme period basis. |In another enbodi nent of the

i nvention, conmputations can be conducted on a sem -annual, quarterly,

nmont hly, or other tinme 20 period basis. The present invention can also be
adapted to handl e uneven tine periods. Thg Return on Equity (ROE) is the
internal rate of return on cash flows on | ender equity. The econom c
capital represents the equity the bank must put up at the 25 begi nning of
t he period under review This is cash out flow Cash inflowis equal to the
return on capital plus a return of the capital put up. The ?[eceding,
descri bes the comgtageqrdsncegyitinthgipresert iggention, the sashilowimedsl settrestrd with e
process is r |t i r i j o f :
oan. Any 30 TERLSGR N adY b R Bint Y IRSAROIT ol BE bl B piRRL

Fig. 42A shovwanmottgerdcdd. AG defaplt sednanio is foundbh elefanlt is tdfiedCamthet yeag of
Return on Assets Return on_assets is conpufed by taki ng t he tERR of G oss
Cash Flowd arfiefaliot P LGRY is srimaiedeby exmmipterthe dreg<aethflaw qf thewrpoieqtras

essense, it i ﬁovw]éiy?ﬁ/ Iﬁ{e%ﬁgssgd Ig%ng.?{i frIOIEI‘H {Il% S‘:gfrﬁ o.g')a?ﬁP? ORRARBITIVGEsenlFalbib T ©

of the loan (eveni 'S pa ro Fees are zero, Return
on Assets i s dfithgde\casihfows ereagempudathusing gidistrefSed dedCBsaotmta ThisplabieRet ur n

on Assets calcylation in table 68. T om nal cash flow of the fees...i
shown as di ffréﬁlil‘é“r?fi furtherly thgocopmiry t‘{[}ff‘iVB‘ﬂ%fon?l'ghec%cf’rﬁ?ftye"ﬁlie F’ﬁdS “R§§ets,
the actual f%?ﬁéi"@s%ygﬁﬂﬁatéi%tf%efcogtheﬁeeéoeasj, ithe th& SOMHEREARNLE abedpe
used. Conputing return on equity, the cash flows over the |life of the | oan

can be spieadgayemnzens uaidier tthe degres & ewhighosan tiadepandentbfuslicialc system, and

earning the base rate (LIB d i d t over i i e an
amount outstgq?&gﬁl??cyr}? B3R ‘d(ajlg? ‘Faiul esofgles%%{ecgaﬁtfﬁg's},\%e&?& %ger?g%ohg (cl)%;bgr
the 15 life ofuritheiih@arr thErvafedfRiedsh TRwsSit 3 RRAtNhe valle bS deRs eIl @Dtie
have fees in excess of the economic capital requirenent. Wen this occurs,

the loan is esserded as 4 persentagecefieboutstinding.r esul ting in an infinite RCE
The snmoothing elimnates this possibility in all but the nost extrene
cases. 20 It can thus be seen that by the present invention there is
provi ded B vaModblig thy Siprvandblee&iddcroticohomFdcadee | nputs related to

country and conmercjal risk associated with a prospective | Qan d praduce
significantly accufbg Bod¢ling %deP‘BrVGF?ﬁS%?IP‘{]WCTp ﬁ?”é@ feciorsds W§@3‘“P nin

eval uating t h&ﬁé&ﬁ%ﬁg&h"ﬁo{\%@@aﬂ@gngipﬁs.i "WSRioaRly FRiked &€ TREd ifbrdsh afliher

specific forns wt eparting fronmthe spirit or essential .
char act eri st i mflatibre rated, . etd-harepmedaded using cd mvelificatian gotthe teidgramal stobhastic

considered in all respects as . illustrative ,and not stricti . the scaope
of the invent PERCHelTY IR etFOBY™ G e aE‘?QF?rBWIE)‘th O p 4 cegg?lsrﬁ P?lrslﬁegf

than by the fRHRARIRI TS prddeld Ballédd "mbin SORRAGS PhBéce €0 AEm¥nt RivarihBe
meani ng and range of 30 equivalency of the clains are therefore intended to

be enbraced t processnpriogsan thesshettd¢rmeere anpredistable dut pvasdongpariods opfimeetondr s

Patent 1s: &)Sdriﬂ 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
a number 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 embodiment 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



Claims 1. A nmethod for evaluating a loan for a borrower, conprising the
Steps of: 5 providing at |east one |loan risk el enent table proj ecting a
set of values for at |east one |loan risk elenent over a given tine period
and over a given range of risk ratings; providing at |east one comerci al
i sk factor rating scale, said scale havi g a plurality of risk ratings

corresponding to a plurality of possible risk factor val ues;

10 receiving

input related to at | east one country risk factor and at | east one

o 1 Al 1 L diiple e AReRATbAGE HATE A1k BN b ilo BEudlel e 8,360 ©

a country risk tactor ratin onmercial riIs

det er i ni ng, éstablisbal aitharitpor froni kiktofieaitdata. rEic rat ofiiteanatebraonToRthd ke 4ti Sk
respective correspondi ng set

i id at l.east t abl _
of val ues. f or WERPIREhIFEL reSRu FPSk B lons Bty o Rgna EB oM e

for said at I@@esren%ainﬁélﬁkofekmwehﬁ&ﬂdagf%lg%@ 'gagg A xP{gﬁ?S&nOf?@ dsEiBfilHed

e nethod ©

characterizing risk associated wth said

aml

wherein sai d gatistisally, emby rdosktieg demumber esttimes ¢ Hisforichll pfice duepaysed

(EDF). 3. The

| ai wh ' [ t | t country risk
factor is a cg]ﬁn%%tﬂsﬂ‘fgioé%i ?LIPQQ’ gt_"lﬁt ﬁ?‘%@.eg gﬁggﬁénuﬁﬁf?ﬁ%ﬁ (B)i%’gs C(P}Jéma‘? rpexiods)

wherein sai d afantifi@b! LAY (BOBSH M, K tHeASkSH: td %h’i’qh”ﬁ%s&h?ﬁbfég

oRAE AT

violence risk. 5. The nethod of claim1 wherein said at [east one ¢
ri sk factor i@rigoppesiterdiregtions, iy eosidersdd&igsc BArand BB shoskonetembddémenttdfad of

[ ' ' I .cial risk fact is a factar taken
From the or oulnbuf Bedk 830 PSR Ao QUEPST afiorfinité FRELDE prpocfi iifenfipa ad
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determine a default probability associated with macro-economic factor risk.

One embodiment of the present invention incorporates an analysis based on
equal time intervals, generally annual time periods. In another embodiment, an
analysis is conducted over unequal time intervals. The data collected from the Monte
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 period, 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 LGD is the variability of LGD, as indicated at 806. The draw down
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
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
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



construction risk, operating risk, refinance risk. 10 7. The nethod of
claim1l wherein said set of comrercial risk factor values for said at | east
one loan risk elenment includes values generated in connection with an

anal ysis of at |east one macro-economc risk factor. 15 8. The net hod of
claim7 wherein said at | east one nacro-egpnonic risk factor is a factor
taken fromthe group of factors consisting of: foreign exchange rates,
interest rates, off take volune, supply costs, inflation rate, commodities

prices. 9. Thef fldafhsObe ShtaifFeathWIThElodaPgvdnitfdnt gﬁ% P@*dutﬂ/%rgegsqu seosﬁfagtll%gl

| east one loan risk 20 el ement associated Wth sal east
macr o- econoni eanhat bersubjecyéndocal @dvernment hiserferefar | AAspslmvas at 819.anlh816,

thod of claimUl.. inth t f i, Vi i nput includes the step of
Fecei ving | nriSPREEFAR s Py eRendfie I Batg die b uensid. (e OF
insurance 25 kai efaagi8. gehdrally 0Ranges bed t lifd &1 the Idn Vi nRt Beﬁlt;g:t H{l/a Iue ?Eg];

i nsurance coverage types are identified and wherein said to
said at | eastbasife Inene enkodinent of thetimventiondfoby prgigrebating dertetsamehés with

total val ues f. i ..l east.one | oan risk.element. 30 defermined in
connection w élgfereeglgﬁrgact)@tg acha SpiHErTS 'flo‘befageng?ﬁnaﬂleﬁgl‘?%vﬁﬂ&.é‘e i & 4 Separpfe

met hod of cl aRIMbdalyhie can Be p&fdinitl foresash tr@féhel NSUr ance type is a type taken
fromthe group of insurance types consisting of: political risk insurance,
commercial risk insurance, conprehensive risk insurance; no insurance;

i nsur ance assgggg’r}]}gﬁlt@w\g@dé{%l;ﬁ" %E%@aﬂguarrs. S 13. The nethod of claim1

further inclu ep-o rmning a value for at |east one
addi tional0 ri sk el €rystel . BAU™ Tikeammedddash aipplitation) lebnwhatchlly sadibbi fr@ast

one addition ri.sk elenment s |oss 10 given default (LGE) and wherein said
val ue is det Zbﬁ‘?‘ﬂ@‘é?%l?gg’g'ﬁr %@F@Vﬁg (Ffégiﬁaewbléhsmbwweré@d Parto agptpadsherkast
one Country riih AsasMibrcABH™S BieeIB shRARheANfort |k osb Skl AR Hosert S
The nmethod of claim 14 wherein sai d LGD values Tor Slgl %kélfé ﬁ‘iéglsﬁl%oﬁﬂgsen%
country invention. Within Crystal Ball, a user can define what variables are to be
stochastically generated. The user can control the distribution, the mean, the variance
15  and the correlation. In one embodiment, an add-on application such as Crystal Ball™

is used to conduct the Monte Carlo 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.



15 risk factor and said at |east one comercial risk factor are determ ned
by conparing said determ ned respective risk factor -ratings with a LGD
tabl e projecting sets of values over a given tinme period and a given range
of risk ratings. 16. The nethod of claim 14 including the steps of
receiving |loan placenent input 20 regardi3®y where said | oan exists within
said borrower's capital structure, and providing a | oan placenent rating
scale having a plurality of LGD values corresponding to a plurality of |oan
pl acenent i npbuasantedsendlmsusaicd Co@erageal ues for said at | east one country
risk factor and said,at | east one co tcial risk factor. ate determ ned by
Conpar g sard 1 ool thiisgin EuRRBIES FOT SRPEFD SR P eke ERURE s YO DEs dhal &
17. The net haguefurdd fhdhcd Gerddisd BHéDPudhiNeWohltichlyridkf insk@ancd {FaO BIMmEe €S,
wherein said plurality of |oan placenent rating scales correspond to a

plurality of nskdosurancet({iBd}or gampreugnsivg. riskHasuranded@ROX ERA) to limitvgixpeaire

id LGD val i s .det ined b I {0 he .cash.f| 3 t]
bi 111y ob 1 HE TR T dEgre B 1oy A PEuRASu ng LB TREBkE i be
19. The nmeth " " I Subie bistafged e &L vilRb ey exyonOcredi
| east one pr gci}l%bg};%g)rn]ueﬁgg&érg& ngm%ﬁe rre?hod L%fgncl:)jllg}ifom 19 mﬁ@g?ﬁcse;fd at

| east one pr cigencieA ( vetehuare governaraowheshantarprisps ¢UPEs) whesstehartgielsdar es

oY Py . : . iy . q
copital Dot RSl MUSEHOr bl Frofidt pihafiBRKE by, Al ARG HORIUER 00,
one addi ti onaduafdnides pran@lbyi sriviabkeitities i HebemipgGtidreasingly sdémmgnof . expect ed

| oss, econom c capital, unexpected loss (volatility of loss). 15 22. The
net hod ofl0claim 1 including the step of generating a security indicator

rating and a | oss ﬂ’}@p&aﬁ%gﬂgglﬁttﬁ@&tpogﬁe td. Qx%sﬂ%rﬁ@%hé?ﬁulﬁ' akﬁuﬁmrgtﬂékﬂaﬂhﬂg the

further step of generatin | east one graph 20 aracterizing risk
associ at ed wi ¢runsdllohghesaof tivhosT gevemenbitdo piovad@hard Tuirend yudhnoggh fie céniral her
t characterizin

step of generat| | east one.repqr .profitabilit
2550ci at o wi AL AP cB Ao o Sttt APERHIT & SKRPTidhar 414 Bessiikly the
bor r ower, conm{sg gb@&hméﬂt WP YhtiGRRO ushiiss, ' &gt mrag}y Bﬂoﬂfroﬁglhf RisBtibAN

related to at st one comercial risk tfactor and at ['east one country

ri sk factldr; @8.politisaleokeinos). domben @RI cam pelpl lanib thegexpesune idneg taawhi, vdterainl ue
{ (rjl:)u? t a!sgng at?ngg)rqlgﬁgcf Hs réliariﬁﬁe E({ gq%igtg éts %%f)tddljei t%s&farvo%lo eer%eoﬁiﬂgal%grgp iof s?&sg aid
referred to as Political Violence). In general, 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 commercial 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 a 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 interest rates,



49 one country risk elenment, said conversion conponent also being capable
of generating a second value for said at |east one |loan risk elenent, said
second val ue bei ng based upon said i nput associated with said at |east one
commercial risk elenment; 5 a conmputation conponent capable of determ ning a
summary value for said at |east one |oan rj;sk el ement; and a report
gener ati on conponent capabl e of generating a report characterizing risk
associated with said |loan. 10 26. The system of claim 25 wherein said at
| east one ri skicel Blerhls } deRBWi . . .The system
of claim25 furt hg?gi neé?lhéﬁgfdﬁeg%ut erwsllltl rﬁ.urfs‘;e?fljgdr%g%?‘%g&;c%tpg‘rﬁeﬁojea r
gener at i ng mukcentpl bank efthe hesteountonfes conveasibm tonthe uppropfiste icigenyv a0 tHed ko S,
said factors i udi at | east. one macro-econom c factor, said_program
bei ng capabl egg mélglgi@‘iﬁ'ﬂ%t ?rnwlglrl??étpf‘i% er%ﬁfgtcwaew lenders e stagls withpayment
macr o- econoni ¢n fhe@uftendntle progevt hetoUstegones generated, determining a third
value for said at |least one [oan risk elenent. 20 28. The systemof claim
25 wherei n°sai d conver si on conponent includes a score assignnment conponent
for assigning a sc ' | east _one commercial risk factor based on
sai d input infor mgog}?&%g_?ibgh%&gﬂ CertPot™c P4 %plx‘/ﬁﬁer‘@l"?fssgﬁ drigks- | ekbhey
one country r camiefoidlo¢omon@nt 6 RbpreRensitd instifhnt@ldeRrally Yoed Mot SHait G#RilOf

0

claim 25 wherein said at |east one country risk factor is a neasure
political viofHECctiqrsis cammplgte. Ame result eonsttictivmiisks2&revgracmily maicdvared.

I t ' ' f - d : i SK.
50 32, The. sy o ararseS fronf W boriefbe T WMy rififed Romch el Gird

factor isl@ f getemllyt@mivencdnstroetionaisgr oup of factors consisting of: supplier
risk, off taker risk, construction risk, operation risk, refinance risk. 5
33. The systemof claim25 wherein said at | east one macro-econom c risk
factor is a factor AkakeRnfdefRalilar GHO YR ¢ c g | Sl of foreiqgn
exchange rates, interest r%t eg,_i)o%? tgﬁel%giﬁgen%?%gllj?'ﬁ?’i%ésggéserftﬂflyaﬁogn
rates, conmodpecosrngsiateseonsideratidine thy syenofofuacdmomandthabyeeaifing@imde. The
simul ati on prQgr enerates, sai.d set of 10 values for said at |east one
loan risk el el ﬁ{%rfn\l}%gragc%m 'ée efFie aﬁtabé s.In:‘PL‘?? efﬂl?édw ehthsringsndiom the
wherein spf d iddution CEMPBEEDSmpRhERRARD FRIOTCHECHK P, | RERLIRLL O that n
identifying the existence of at |east one type of 1nsurance coverage. 25
36. The syst elS¥RNeg o ghasnigtrehavienbesni pfovided utliki systenoopoalentacéept aapafite of

det er m ni ng va fo d at, L east one risk ment by aggregating

respective tg}tvgﬁh{;&]afhueelsoldﬁolrs };saerfgk §ta¢e P BRE YAt A4 gbf'elg‘ng‘rﬁ et & r hened

in connect i onlntérhiticmal Hinahcd €apbrabiog (IFG L ERNARIHYBAK LBrivdile 1e£hﬁxgsaf§4 e of

claim 35 V\/nerfngn aid at_| east one insurance type is a type taken r)’omthe
“r{‘c‘g‘n’ﬁ'g}i?é’s])

group of insu gvshenmagnt Bpnk (IDBhpnd theapsipn DevielopmeanBenk (ADB)

comer ci &g I i Slonofs YBRNEE: nlo@E [ j ' r no. i hsurance,

nSur ance ass}gﬂgi ated with p @ . NeRs | ehfer biskecbf?isfbra‘%c’elbans 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 loan 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



"B" loan prograns. 25 38. The systemof claim25 further including a
conponent for determ ning a value for at |east one additional risk elenent.
39. The system of claim 38 wherein said at | east one additional risk
elenment is loss given default (LGE) and wherein said determ nation
conponent is capable of 30 aggregating reggective LG values for said at
|'east one country risk factor and said at | east one commercial risk factor.
51 40. The system of claim25 wherein said i nput conponent is capabl e of
recei vi ng | oanompprhensive covepage, tlegdetdils JombethePRRiadd |CRiIncax bstispwti intd thesai d
borrower's capital ructyre, and, wherein said conversjon conponent

i ncl udes a Iogﬁt%!l'aii‘ﬁ@ﬁ‘%“ii%'tqfﬁ g@alra@%a%qﬁgoae |§P?ﬁéﬁdi syt 0y ayyvelhps ghe

cor 1 espondi ng gt o R ﬁQtleiotf%GQBsdrmcht%Eé\;gPtat 912, "With Segg@lthE L TR O

conponent bei ng capabl e of generatin ues tor sal east ‘one
country risk fyeatmr whitth thei projict lbegist apreeatmaniseintpoatant bseaukadt affedty when

conmparin aid | oan.placenent input to said |loan.pl acenent rating scale.
T he Sy St e RoBTEHSh ARG A DErating be e I B PCERRey Tenbksic, the

det er ni nat i Qne:h%cféa”mﬂéﬁk-caﬁad?ﬁ)bb@_eﬁ{er&ﬁhﬁd R RTQGr 8F tHeCHRber® NRvEMBRI Will
measure, said at |east one profitability measure being taken fromthe group

of profitabil perfomeasanadysiciortwilstherrgll end mabtrity detese af t er cost of capital,
ri sk-adjusted return on capital, return on assets. 15 42. The system of
claim 38 wherein said at | east one additional risk elenent is taken from

the group consisti PgoQier iG&RERhESh DOG San BE YURAI feorfi APdeh@ate AFR*MBHnEH HigSS
(volatility of | osszj. 43. The system of claim 25 including a graph
!

gener at i oh0 corfpowikich cam patst the provader §d Aadentifieg alang widls & comespgndipp risk rating
characterizin [ QG ] i.d loan Th tem of claim25
wherein said rg%?)'o?he g%%é’?é‘?sﬁlgagw%%%bp%%%nat% z}sg&éaa{%(ggpg Vc?? t°§9e/ars%§fﬁ%¥’.8 ﬁﬁgear 13( 3tast

one report chapfdi Big. 20ngd Raw bt calyiddréy irmths Aletedin@ithtivh bh tiecdvdrdiDpidjecEEDFS. A
conput er -i npl enent ed, pr.ocess for evaluating a non-recourse | oan, conprising
the steps of: ag8havarinkig J0Bsxt 938t &owwbwgmat the grediretinacf the aarantpheans aj d

risk data; 30bgt&15cio%gtehhf% BB infd ¥ uﬁpwﬁcupié iﬁzthgbsttﬁicfﬁiré'%f | g éﬂagéfﬁlée
proj ect risk data, 1 ncluding risk tactor values for at [east one
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 defaults for both country reasons and commercial reasons. By the present
invention, consideration is given to the joint risk of supplier default and currency
inconvertibility default, off-taker default 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



~-comercial risk factor and at |east one country risk factor; inputting said
t-ndi vi dual project risk data into said stored predictive nodel; and 5
generating a report characterizing risk and profitability associated with
said | oan. 46. The process of claim45 wherein said at | east one country
risk factor is a factor 10 taken fromthe,group of factors consisting of
political violence risk, currency inconvertibility risk. 47. The process of
claim45 wherein said at | east one commercial risk factor is a factor taken
fromthe gro OTEBE GoRbadhi ¥ 85 AREh ShnAROE vl Lah b Cotafbgl 5
risk, operati%%gt;ﬁiéitgt, suggflf/arips?é?a’gﬁatfaskér r?s : ré—%iv?\ance risk. 48’ The
process of claianl26 Wdditnal inheasdtecfactof ED#sed3ftdanglsa bedpcinted. nthesd eslues
characterizing rjsk in ter of at least one ris asure, sajid at. |east
oo 1 sk oadly BBHJOLSB RS B puEass WPSnEpLed B Bl retkilfedFatue R
consi sting OfgpPgs ¢hditlah vRUetdrfannY on A B AG pakE, las sho

vol atility of ]?oss tg?égﬂe‘gef aulat - 45. The proé)(ggﬁs?ﬁo%cl CS| ai n??é?l %@)ﬁeﬁgi nwrt1 he
step of génertmtwagobexaespde at i9%ah Giged1Bhar acterizing profitability in terns
of at least one profitability nmeasure, said at |east one profitability
nmeasure being a measure taken fromthe group of neasures 25 consisting of
net inconme after cpyd BschPinb@ition’ itlls @Bh418ér8dan ek Nfaefdrs; ARBinkR) »andelinr N
on assets. 50. A conputer systemfor evaluating a non-recourse | oan,

conpri sing: 3®nzEnnitioputhatiean canse apgubjicet tof defadeand thgreby aesulti igiktheanahility to

including data asspciated.w th at - least one.country risk factpr .an a
associ at ed Wﬁﬂ%ﬁlaeﬁg?' gﬁoéng%enﬁgh:c‘fai esrqbga[%nqugilﬁgneasurg%g@ ﬁ%%%?&nﬁg\&n ng
a databas® stwhichgurBidr dsdiamtheilsdn dkriston-Makéraaslgsis. capabl e of cal cul ating
an out put value for at |east one loan risk 5 neasure, based on said | oan

ri sk data; and an out put device capable of producing at |east one report

and at | east @éﬁﬁ}%rfgoﬂ?sgﬁgﬁ'gb%hﬁgﬂ@ aid at | east one | oan risk measure.
em of- ¢ erern

10 51. The sys aim ai d processor is capable of
cal cul ati ng an outpess GigtnBefamit (AGD)dadependent! caethe peasdbn wédilyid projectréefauitse,
based on said | oan risk data, and_ wherein said output device is capabl e of

produci ng at T}Eﬁgﬁoreprlr&li) é%,@ﬁt]tmaéqufoatea«plbggp obpisky SEIH g}eeW?&ﬁzh rogetd at
| east one 4 0a0,pfuid iﬁ@tuh{; bniRRR hEincdrhedind OnbRlRLH dEflﬁH?é/ﬁE'r&lﬁIg‘ ardh,

prospective non-recourse [oan to a , conprising the 'steps of:
provi di ng at duppliér dafultpaff-takek defaslteriefaultbfe pracjeedonnyi@ rssongf defahlies

glo\r/ eﬁt r ;ﬁgzt 0(?15'](?1} Ei%?lgii}yﬁg)sgtl)tglge rrg: 1n21\1/c%g, apo%iti\éa nvigfelrlrge, %%{'rier?gy %%gn\(f)e\ft%ili%/,
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 determining 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, two 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,



providing at |east one |oan risk factor rating scale having a plurality of
risk ratings corresponding to a plurality of possible factor val ues;
providing country risk information, including a country adjustnent factor
table for 25 identified countries; providing input information related to
country risk elenments associated with saidgl oan, said input information
i'ncl uding at | east one country designation, loss mtigation information, a
previously deternined percentage of total revenue which is hard 30 currency
export revenugpe Jndl afguRr Bl Pefd ¥ SdRlcsdFhp 9HluR Qb ARE ATy Of Th hbuAtede can
represented by hard currency borrow ngs; 54 determ ning a countr

adj ust ment f aexpact arceovayafisnexpensasiis nil. (Thetefonaf oy thistdignmstance dhelLGhheant ed
i nformation; determning, USi said countr. just ment factor and said at
| east one tabl 8,685“%}8‘# ?‘%“8?W\}tglﬁ}&eegre?ed&l%vgf’églb%dweéét one loan risk el enent
associated wth a political violence risk factor, and a set of val ues over
a given tinme range for said at |east one |loan risk elenment associated with
a currencySi nconveditithe pthey extreme, fif a spensop pytsi efuity in mpurortngnst thgtcopiactor
related to co L MG d [ i i .
contract or or Sl et PR LARYE: ARIRRL ORI T io dR GEC U projec,

| i qui dat ed damEyescossryacebeeRtra®] &fithos Gosetpdahdiig, LED of@%e Pér pbintsdin
party conpl etion guarantee or sponsor contingent equity, completion

guar antor cr e@ptveeas: LHD, cannke préimatad apgarding HerTIQUS METHRPUORS t KINCASAPNRHITON
guarantor, an r i . eI i t r ted
Po said conot P60 DR ek PErBRRIRE RStk LR, Lihes' Rl 80" o
desi gnati @0 ofexanplecLGDt 3 160% @iy agy % eff itathl ddstsy -(Liqtidated Bamages asca ¥di t
rating, sponsor. equit ntribytions paynent schedul e type,. sponsor, equity
contribution & t%tg'p‘é’ls eﬁﬁ?g‘g’dﬁﬁylﬁgtﬂsﬁ&‘&b"é‘slﬁ ,tﬁaatr?dt e a@eﬁﬁr%qﬂgﬂyﬁwpﬁ&e
posi tion of sabAnAlndfasr liG@AGRE ddhdepe if@RAsa! 13! Fdfd WiRleRf aRAbhdeRid RVeT ;
determning, fromsaid inputs and saird at |east one table and at 1east one
scal e, a set otcovel nesdefadtscanagioven tinme range for said at |east one |oan

risk factor associated with said construction and engineering risk factor;
25 providing input information related to operating/technical phase risks,

i ncl udi ng 15he GpepRingf Suppiier, WEak&GAME ReffandeRilR CEDIRgMaRS said loan to
whi ch said insurance applies, the beginning and end dates of the coverage

of said insurance, Thedigfdudn@pérating Suppli Hefftaken BGDgswe derivediis nart, o
| ADB, or ADB "B loan, .an esi:gnati on .as to. er olitigal
sk i nour anc ARl A BT, SHHES TEAGk <QhuRtedds B IRED e AL RSt P iR 1 on
related to suppinds fr thi capitsd btrabiting (Seedsisle 858 1n Big. 84); (Dahpirdwety irorEaGtHY to
be supplied and transportati on requirenents for supplied, copmodi té;r 5
provi di ng i npdbe PIRISSE Hat Pemrlesgriettrsserd vikikesrhave 3 jpistoricaf pgs Frje kir below
desi gnati @f Ofihd RED for senior unsecured financial institutions); (3) financial leverage; and (4)
the physical location of the project. For example, 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 ratio 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.



of f taker credit rating, a designation of whether there is easy
substitution of off takers, and a designation of whether the off taker is
the central governnment or a governnent owned entity; 10 determi ning, from
said input information, said at |east one table and said at |east one
scale, a set of values over a given perioggof tinme for said at |east one
foan risk elenent associated with said operating and technical risk factor,
as well as a set of values associated with said off taker and supplier risk
factors; 15 providing an historic rating mgration table related to

pr obabi Iltles of a,given sponsor and a_given off taker mgrating to a
rating which %mputrl&wp E% Defaudl %&&%Bﬂé\fmcrmogamw lf%ifqrﬁanm ng; providing

babi | bl g £ val babi |
20"t hat 2 proj - octSy SPEE oMol SEhodtertE M SR FOD b CIARRR R bY T

a failed eff cnrxmm@ngmmcasleﬂbwagmenagng pitivgi @tﬂ@rtdjlwhnd:dﬂcﬂéﬁﬁlﬁbctdﬁ?s rPéfahgd to
reflnanC|ng risk, said refinance risk input information includin sponsor

credit rati ngWﬂlZ%en&EatHé’rQ?F‘l*ﬁ swen FIdéfﬁP%léF‘éPrloﬁﬁﬁuFHYIW%tT%ﬁetamng ilQ:D Bl es,
a plurality r

associ at ed vxllcgtaﬁ1§ ?gl%vdgén}l é” ér?losf Stﬁ%g @Eet ﬁféﬁ%sd ?‘S"? o'ﬁasc{% ?jl %‘;&%ng
factors, inclemtiropmentpr oj ect eval uation date, a year of 30 project
start-up, a year said | oan natures, and an expected call date; 56
inputting rate-related information, including a base loan interest rate, a
booki ng point, a hurgHeCeriBddimeNE @B lﬁirénﬁsh' §2 ﬁlg)%n'éastcgnarﬁa'tﬁje g!@'bﬂk& bete
and said tax rate bei ng based upon sai d booki ng pol nt providing a
conput er 1$) nmeé&rxmmﬁdpbso@rﬁwsmamtg ﬁledieegmshrfhlw pgt}m,ubrbjept befies detetservice,

out cones to a,.l oan.. SVEl nt ven va e for

macr o- econoni & ?038?163 of'ﬁf) tfr(ﬂﬁ gt gll‘%‘?’%?l? F Fatg Eﬁﬂg&t“i%%é%lﬁreéﬁedl RYYE ofne
MAcr 0- eCononNithe fp%jé(ﬂ"to idetepmBRitHe £RIHUL P4lud biMtHeadabO MoV OTh JAE edddobiitiEH: 39
said sinulation progranm generating fromsaid sinulation programa set of

val ues for atthg @&@ﬂtl@‘hgm Bégest |f%tR Ué¢fb¢ﬁ§1rhe 1o basearatyi plbéhthgéngltﬁ@lt whrgin pfall sai d

I b f h
a1 01 nsur ancht PRRR Sf o dch 3k AR iR 3P Akt ROoRBIR sugh 3B 68 ge

of tinme flor smndn@prdjm,sﬂbr @Ra&mplepapprosilhaedl 960 to aam%a@isq%lﬁktchnfb%l #ided
country risk, ,a second set, of val ues over a given range of tinme for said at

| east one | 0aTNGEITEROVSEY eancheaRereitlisult in %“I\RBPFPJ%$ dNex e eest af restrygturingd a
third set of yal yesc &iﬁgfy %5‘6%5‘ bk HAEEEd 1 | E'PNIaPFreéaéa%h% %\ﬁ{é PP, hoan
at an ri sk, and

ri sk el enent associ a jolnt countr cormerci al
per f orm ng cmqmpmﬁd anisdivplayedsomi the inpms pags@fahela,n\darimvidmg theseidlise off thy Neves

t f t | ue f d. at
eact one | odhier (GaenanawcRY kel of dhe APRSuseRting (osfiglie dtrruet meppbe

25 conputiong }éleIHb B¢ pérdeHe rdcdversdl OTRE rﬂa@‘(ﬁﬁﬁmo&ﬁlsid@ﬁﬂa lih IheCtibEitnent, is
according to the percent allocation of each type of 1nsurance for sald

| oan; det er mi HiO%y ThepsreentagetliGRicay thendefcomputedavitht the delinwingequatian: r i sk
el enent, said 30 pﬁép_e%oo/t %ﬁ% fﬁ%ﬁlors and said rate rel ated
ta

i nfor I’TB.tI on, at |east one pr ty neasure;

:—1

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
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109088 () 59 Gtatistical analysis of historical country defaults and reschedulings controling for such

factors as (but not exclusively) reserves relative to imports, GDP per capita and total
debt stock relative to exports. The relationship can give an expected cross border

LGD given the financial condition of the country.

10  Political Violence LGD
In one embodiment of the invention, this can be derived from the Euromoney
Country Risk Index, an example of which is shown in the table 120 in Fig. 10. Thus,
LGD Political Violence = (100-EM CRI).

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/impotts
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.
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Xl #10%&' ()- Vit ‘% @nous forms of insurance, the total LGD factor can be determined and
reported on a summary page as shown at 196 in Fig. 31A. In this embodiment, LGD
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 amount, 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
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10 Once the EDF, LGD, and VoL measures have been determined, further
analysis can be conducted, and graphs and reports can be generated which will assist
the decision-maker in the loan analysis. Figs. 31A, 31B and 31C show sample results
pages (shown at 970, 972, and 974, respectively) in accordance with the present
invention. In addition to the result summary page(s), the system of the present
15 invention can produce a series of graphs which describe the performance of the 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 demonstrating 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.
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Profitability elements
In addition to generating reports and graphs showing risk measure information
in connection with a prospective loan, the present invention can be used to analyze
provisioning and profitability measures. For example, once EDF, LGD, and VoL
10  have been determined in connection with a prospective loan, provisioning and
economic capital measures can be determined, as well as net 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 rating, 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
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Net Margin (= Gross rate less a base rate such as LIBOR)
5 Less:  Expected Loss
Less:  Economic Capital Charge (= Economic Capital x Required Return on
Equity)
Equals: NIACC

10 Since loans considered in connection with the present invention can be
outstanding for 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 annual 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.
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Return on assets is computed by taking the IRR of Gross Cash Flows and

subtracting the Base Lending rate (such as LIBOR). In essense, it is the average

5 margin, plus fee income spread over the life of the loan (even if it is paid all in 1
period). If Fees are zero, Return on Assets is simply the average loan margin. Fig.

42B shows a sample Return on Assets calculation in table 68.

The nominal cash flow of the fees is shown as different in the two

10 computations. To compute Return on Assets, the actual fees and payment date of
those fees in the computation can be used. Computing return on equity, the cash
flows over the life of the loan can be spread out assuming the fees are deposited in a

bank account, earning the base rate (LIBOR) and paid out over time weighted by the

loan amount outstanding. The bank does this to spread the fee income out over the

15 life of the loan. From a practical standpoint, it is possible to have fees in excess of the
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 invention 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:
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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 commercial risk factor rating scale, said scale having a

plurality of risk ratings corresponding to a plurality of possible risk factor values;

receiving input related to at least one country risk factor and at least one

commercial risk factor;

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.
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1T 10%<& ()5. The method of claim 1 wherein said at least one country risk factor is a measure of

5  cross-border currency risk.

6. The method of claim 1 wherein said at least one commercial risk factor is a factor
taken from the group of factors consisting of: supplier risk, off-taker risk,
construction risk, operating risk, refinance risk.

10
7. The method of claim 1 wherein said set of commercial risk factor values for said at
least one loan risk element includes values generated in connection with an analysis

of at least one macro-economic risk factor.

15 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
20  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
receiving information identifying the existence of at least one type of insurance

25  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 element is determined
by aggregating respective total values for said at least one loan risk element

30  determined in connection with each of said plurality of insurance types.
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13. The method of claim 1 further including the step of determining a value for at

least one additional risk element.

14. The method of claim 13 wherein said at least one additional risk element is loss
10 given default (LGD) and wherein said value is determined by aggregating respective
LGD values for said at least one country risk factor and said at least one commercial

risk factor.

15. The method of claim 14 wherein said LGD values for said at least one country
15 risk factor and said at least one commercial risk factor are determined by comparing
said determined respective risk factor ratings with a LGD table projecting sets of

values over a given time period and a given range of risk ratings.

16. The method of claim 14 including the steps of receiving loan placement input
20  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

25  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.
30
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5 19. The method of claim 1 further including the step of determining at least one

profitability measure.

20. The method of claim 19 wherein said at least one profitability measure is taken
from the group of profit measures consisting of: net income after cost of capital, risk-

10  adjusted return on capital, return on assets.

21. The method of claim 13 wherein said at least one additional risk element is taken
from the group consisting of: expected loss, economic capital, unexpected loss
(volatility of loss).

15
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

20  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
25. A system for evaluating a loan for a borrower, comprising:
an input component for receiving input information related to at least one
commercial risk factor and at least one country risk factor;
30

a conversion component capable of generating a first value for at least one loan

risk element, said first value being based upon said input associated with said at least
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one loan risk element; and

a report generation component capable of generating a report characterizing risk
associated with said loan.
10
26. The system of claim 25 wherein said at least one risk element is estimated default
frequency (EDF).

27. The system of claim 25 further including a computer simulation program for
15 generating multiple discrete outcomes to a loan event having given factors, said
factors including at least one macro-economic factor, said program being capable of
receiving information related to said at least one macro-economic factor and from the

outcomes generated, determining a third value for said at least one loan risk element.

20 28. The system of claim 25 wherein said conversion component includes a score
assignment component for assigning a score to said at least one commercial risk

factor based on said input information.

29. The system of claim 25 wherein said at least one country risk factor is a country

25  ceiling rating.

30. The system of claim 25 wherein said at least one country risk factor is a measure

of political violence risk.

30  31. The system of claim 25 wherein said at least one country risk factor is a measure

of cross-border currency risk.
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5 33. The system of claim 25 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 demand, supply costs, inflation rates, commodities prices.

34. The system of claim 25 wherein said simulation program generates said set of

10 values for said at least one loan risk element via a Monte Carlo process.

35. The system of claim 25 wherein said input component is capable of receiving

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

15 36. The system of claim 35 wherein said computation component 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.

20 37. The system of claim 35 wherein said at least 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.

25 38. The system of claim 25 further including a component for 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 said determination component is capable of
30  aggregating respective LGD values for said at least one country risk factor and said at

least one commercial risk factor.
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loan placement input regarding where said loan exists within said borrower's capital
structure, and wherein said conversion component includes a loan placement rating
scale having a plurality of LGD values corresponding to a plurality of loan placement
5  inputs, said conversion component being capable of generating LGD values for said at
least one country risk factor and said at least one commercial risk factor by comparing

said loan placement input to said loan placement rating scale.

41. The system of claim 25 further including a profitability measure determination
10 component.

capable of determining at least one profit measure, said at least one profitability

measure being taken from the group of profitability measures consisting of: net

income after cost of capital, risk-adjusted return on capital, return on assets.

15 42. The system of claim 38 wherein said at least one additional risk element is taken
from the group consisting of: expected loss, economic capital, unexpected loss

(volatility of loss).

43. The system of claim 25 including a graph generation component capable of

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

44. The system of claim 25 wherein said report generation component is capable of

generating at least one report characterizing profitability associated with said loan.

25  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;
30

storing the predictive model;
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10F10%& () - commercial risk factor and at least one country risk factor;
inputting said individual project risk data into said stored predictive model; and

generating a report characterizing risk and profitability associated with said loan.

46. The process of claim 45 wherein said at least one country risk factor is a factor
10 taken from the group of factors consisting of: political violence risk, currency

inconvertibility risk.

47. The process of claim 45 wherein said at least one commercial risk factor is a
factor taken from the group of commercial risk factors consisting of: construction

15 risk, operating risk, supply risk, off-taker risk, re-finance risk.

48. The process of claim 45 wherein the step of generating a report includes
characterizing risk in terms of at least one risk measure, said at least one risk measure
being a measure taken from the group of measures consisting of: estimated default

20  frequency, loss given default, volatility of 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
25  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:
30 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;
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a memory having a database storing said loan risk data;

a processor capable of calculating an output value for at least one loan risk

5 measure, based on said loan risk data; and

an output device capable of producing at least one report and at least one graph

characterizing said at least one loan risk measure.

10 51. The system of claim 50 wherein said processor is capable of calculating an output
value for at least one loan profitability measure, based on said loan risk data, and
wherein said output device is capable of producing at least one report and at least one

graph characterizing said at least one loan profitability measure.

15 52. A method for evaluating a prospective non-recourse loan to a borrower,

comprising 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;
20
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

25  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

30  currency export revenue, and a previously determined percentage of total debt

represented by hard currency borrowings;
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determining a country adjustment factor based on said country risk information for

said inputted information;

determining, using said country adjustment factor and said at least one table, a set
5 of values for said at least one loan risk element associated with a political violence
risk factor, and a set of values over a given time range for said at least one loan risk

clement associated with a currency inconvertibility risk factor;

providing input information related to construction and development phase risks,
10 including contractor credit rating, contractor experience, maximum contractor
liquidated damages as a percentage of project cost, existence of third party completion
guarantee or sponsor contingent equity, completion guarantor credit rating, the
percentage of debt covered by the completion guarantor, and the construction
progress;
15
said input information related to said construction and development phase risks
further 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

20  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;

25

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, IADB, or ADB "B" loan, and a designation as

30  to whether any political risk insurance includes extended coverage;
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primary commodity to be supplied and transportation requirements for supplied

commodity;

5 providing input information related to off-taker risk, including a designation of the
off-taker credit rating, a designation of whether there is easy substitution of off-takers,
and a designation of whether the off-taker is the central government or a government-

owned entity;

10 determining, from said input information, said at least one table and said at least
one scale, a set of values over a given period of time for said at least one loan risk
element associated with said operating and technical risk factor, as well as a set of

values associated with said off-taker and supplier risk factors;

15 providing an historic rating migration table related to probabilities of a given
sponsor and a given off-taker migrating to a rating which will result in a failed effort

to gain refinancing;

providing a probability table projecting a set of values representing probabilities
20 that a project rating will deteriorate to a point which will result in a failed effort to

gain refinancing;

providing input information related to refinancing risk, said refinance risk input
information including a sponsor credit rating;
25
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

30  project start-up, a year said loan matures, and an expected call date;
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based upon said booking point;

5 providing a computer simulation program capable of generating multiple discrete

outcomes to a loan event having a given value for at least one macro-economic factor;

inputting information related to said at least one macro-economic factor into said
computer simulation program;

10

running said simulation program;

generating from said simulation program a set of values for at least one loan risk
element over a given period of time, said values being associated with said macro-

15  economic risk factor;

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
20  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;
25
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
30  project timing factors, and said rate related information, at least one profitability

measure;
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