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Global corp. Global proj.
loan !nanc. debt !nanc. Energy Env. Serv. Gov. Serv. Oil & Gas Telecom Transport

1994 163,799            20,775            10,488          917            7,533          1,837          
1995 191,976            46,659            12,903          1,103           50              14,032        11,482        7,089          
1996 235,419            84,500            24,645          3,384           651             13,692        32,166        9,961          
1997 283,803            103,311          32,971          846             468             18,514        38,246        12,266        
1998 273,357            89,078            37,416          544             3,232          15,647        26,352        5,886          
1999 304,538            109,715          44,709          1,401           2,148          11,092        39,929        10,436        
2000 727,141            143,659          51,075          1,130           4,741          15,315        61,164        10,234        
2001 557,732            97,461            36,234          3,537           4,595          9,730          31,567        11,799        
2002 559,124            55,304            22,056          680             3,680          5,076          9,016          14,795        
2003 654,788            80,063            37,142          1,499           7,544          12,213        4,038          17,626        
2004 819,018            131,902          39,433          1,561           10,575         30,224        19,018        31,091        
2005 1,038,482         126,908          49,364          2,310           11,274         28,722        4,968          30,270        
2006 1,079,819         150,542          58,798          3,728           19,703         31,650        4,297          32,366        
2007 1,254,792         179,684          81,076          6,346           17,997         24,417        4,978          44,869        
2008 972,245            207,036          90,438          4,245           17,593         49,503        2,816          42,441        
2009 417,376            200,099          78,192          7,145           9,274          51,578        12,095        41,815        
2010 788,855            278,088          113,956        3,758           15,142         50,345        19,034        75,852        
2011 933,120            294,767          130,304        3,586           20,662         61,428        9,986          68,801        
2012 1,293,119         267,760          99,288          5,933           7,651          83,779        2,261          68,848        
Total 12,548,502     2,667,309      1,050,488    52,738       156,982     527,873    340,947    538,281    

Project !nance by sector

By region
Europe N. America Lat. America MENA Pacific SubContinent Asia Sub-Sahara & Cent. Asia

1994 8,289          5,263            705             293             712             896               4,617         404            
1995 13,477        8,392            4,670          5,035          683             1,995            10,738       2,414         
1996 21,905        17,616          7,344          5,896          8,544          1,905            20,130       4,629         
1997 40,611        15,073          15,357        7,588          2,843          2,194            18,924       3,985         
1998 31,150        20,516          16,090        4,970          3,633          1,177            10,301       5,867         
1999 29,010        51,584          12,607        4,233          3,686          2,320            5,093         1,620         
2000 59,926        38,849          21,098        7,625          9,144          130               6,634         2,212         
2001 42,313        24,530          11,937        5,404          2,200          503               8,938         4,626         
2002 22,991        8,334            5,041          1,454          8,163          630               7,185         3,523         
2003 31,571        12,673          6,660          5,863          7,969          919               12,318       3,669         
2004 49,151        21,726          7,412          11,508        14,418        963               23,609       15,359       
2005 51,203        21,594          6,536          23,059        12,110        748               9,611         5,385         
2006 49,610        33,796          13,612        15,430        18,350        3,259            13,280       7,280         
2007 61,398        32,771          20,712        33,467        9,650          6,837            12,172       7,605         
2008 76,595        26,602          18,608        16,666        15,877        10,474           37,466       14,032       
2009 44,545        19,903          20,464        21,953        15,068        33,480           34,971       7,643         
2010 84,631        34,705          16,040        19,723        13,411        54,891           40,433       30,894       
2011 77,089        42,657          22,808        33,692        24,757        57,927           27,269       17,623       
2012 51,688        38,246          27,997        15,646        49,482        29,720           43,691       17,153       
Total 847,152    474,830      255,696    239,505    220,701    210,966      347,380   155,922   



Exceptional Excellent Good Adequate Questionable Poor Very Poor NR
1994 14,018        116            3,577          245            2,736          83              
1995 18,847        5,099          5,607          4,246          9,657          130            1,315          1,757          
1996 40,433        7,150          12,383        5,717          14,413        843            2,623          938            
1997 43,726        9,834          12,373        11,459        19,795        1,795          2,541          1,788          
1998 49,195        6,502          8,646          7,474          10,309        4,655          1,531          766            
1999 79,987        4,340          7,916          6,110          6,536          666            2,968          1,192          
2000 91,833        16,092        9,349          4,369          18,674        200            1,344          1,798          
2001 58,172        14,245        10,533        2,698          6,428          2,278          1,557          1,549          
2002 29,796        10,042        5,140          4,711          2,492          794            2,329          
2003 44,358        9,168          9,810          5,315          8,458          936            2,018          
2004 73,879        16,291        18,542        10,627        3,781          436            230            8,116          
2005 68,276        23,807        16,560        7,014          5,170          749            5,333          
2006 91,386        20,129        12,989        9,682          10,884        35              5,435          
2007 83,672        13,585        38,021        16,665        17,502        3,819          846            5,573          
2008 95,419        27,278        21,290        25,662        17,323        1,031          346            18,686        
2009 70,579        16,874        22,245        43,400        42,482        929            3,592          
2010 112,400      51,645        25,799        69,844        14,909        3,111          378            
2011 128,281      41,809        33,240        66,680        18,907        5,515          335            
2012 143,419      15,184        35,413        47,962        24,940        672            170            
Total 1,337,677  309,189    309,435    349,880    255,397    28,641      16,220      60,870      

Bond
Bridge 
loans

Guarantee 
facilities & 
Grants

Mezza. 
debt

Revolver/ 
Standby 
facilities

Term loans

1994 785 2,283 1,023 5,035 11,649
1995 3,594 4,759 1,327 5 6,669 30,306
1996 11,309          3,050 412 25 9,161 60,543
1997 13,869          5,539 731 129 10,047 72,997
1998 9,914           8,681 962 78 15,628 53,816
1999 20,542          10,261 1,768 119 19,145 57,879
2000 21,298          11,927 3,600 81 16,502 90,251
2001 14,503          3,846 2,625 56 14,047 62,385
2002 7,381           4,328 400 89 1,978 41,129
2003 18,855          2,750 2,134 83 3,235 53,005
2004 22,149          5,576 3,308 128 7,058 93,682
2005 21,380          6,643 1,864 201 6,676 90,143
2006 23,505          9,867 394 504 10,037 106,235
2007 13,278          13,513 696 767 9,492 141,937
2008 5,941           19,475 3,397 799 9,729 167,695
2009 9,210           10,910 1,284 607 7,994 170,094
2010 14,869          14,082 5,342 635 16,673 226,486
2011 14,207          13,584 2,252 113 18,721 245,889
2012 22,562          11,852 544 27,221 205,581
Total 269,152      162,926 34,062 4,420 215,048 1,981,702
% 10.1% 6.1% 1.3% 0.2% 8.1% 74.3%



Avg leverage SD n Energy Enviro. Serv. Gov. Serv. Oil & Gas Telecom Transport
1994 72% 13% 17          70% 79% 65% 79%
1995 69% 14% 36          70% 92% 54% 76% 52% 73%
1996 73% 15% 114        76% 76% 95% 63% 64% 74%
1997 70% 16% 132        75% 86% 73% 69% 59% 68%
1998 73% 15% 133        73% 73% 84% 74% 69% 69%
1999 75% 14% 139        74% 76% 85% 74% 74% 73%
2000 76% 14% 199        76% 78% 88% 71% 67% 77%
2001 76% 15% 164        72% 74% 87% 75% 72% 74%
2002 79% 14% 145        77% 75% 88% 71% 67% 79%
2003 76% 15% 176        74% 82% 90% 71% 57% 75%
2004 78% 13% 190        75% 73% 88% 71% 71% 76%
2005 78% 13% 226        78% 76% 86% 72% 69% 75%
2006 81% 13% 281        78% 82% 89% 77% 53% 79%
2007 81% 12% 362        80% 83% 90% 72% 75% 74%
2008 79% 12% 443        80% 74% 86% 72% 66% 77%
2009 76% 12% 268        74% 79% 84% 72% 56% 74%
2010 79% 15% 897        79% 88% 87% 74% 76% 76%
2011 76% 14% 1,014      76% 80% 89% 77% 76% 74%
2012 76% 15% 886        75% 80% 84% 74% 66% 77%
Total 77.2% 14% 5,822    77% 79% 87% 73% 67% 75%

Sector averages

average sd n average sd n average sd n average sd n
1994 141       52      35             116       43         1,129      230      221  54            184        402      1,129      
1995 118       58      162           112       38         1,321      147      196  230          125        230      1,321      
1996 124       70      235           106       32         1,513      157      243  458          125        259      1,513      
1997 128       61      290           110       37         1,580      195      290  446          151        369      1,580      
1998 143       71      290           114       38         993        161      210  395          191        323      993        
1999 145       91      369           102       33         891        166      226  472          223        427      891        
2000 133       90      501           106       30         1,640      183      299  611          278        464      1,640      
2001 155       96      377           102       33         1,502      169      304  455          268        462      1,502      
2002 143       99      314           98         31         1,643      128      201  378          251        473      1,643      
2003 153       92      453           102       43         1,950      131      186  549          240        650      1,950      
2004 153       92      572           106       40         2,798      165      322  701          339        859      2,798      
2005 151       93      559           104       36         2,914      157      247  710          379        934      2,914      
2006 174       111    742           104       38         2,733      153      263  850          462        1,246    2,733      
2007 176       104    801           112       41         2,383      160      274  971          592        1,585    2,383      
2008 167       102    924           100       37         2,054      170      390  1,023        465        1,391    2,054      
2009 154       96      748           88         35         1,135      218      404  824          404        864      1,135      
2010 161       89      1,088         90         26         4,548      192      378  1,255        508        1,105    4,548      
2011 147       82      1,137         102       25         6,146      201      362  1,293        577        1,131    6,146      
2012 143       80      931           104       28         6,178      203      446  1,125        523        1,147    6,178      

153     92    10,528     98       33       45,051  176     326 12,800    392      977     45,051  

Maturity (months)
Project !nance Corporate loans Project !nance Corporate loans

Size ($m)



Rating $m n $m n
AAA 18,580             80 36540 37
AA+ 410                 1 15315 11
AA -                 0 51333 47
AA- -                 0 127107 83
A+ 1,225               3 148177 127
A 6,836               14 225383 231
A- 5,170               22 256741 248
BBB+ 6,563               24 478916 405
BBB 9,384               38 407695 488
BBB- 17,280             68 285926 382
BB+ 2,678               11 415809 337
BB 5,081               14 271281 420
BB- 2,403               10 372508 600
B+ 3,189               13 308127 584
B 3,275               6 127820 256
B- 4,484               14 56887 109
CCC+ 1,238               4 16400 47
CCC -                 0 8037 27
CCC- -                 0 2400 3
CC -                 0 920 5
C -                 0 10442 8
D -                 0 10865 43

Project Finance Corporate
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Revenue risk model USD value Number
Contracted 17% 33%
Infrastructure 5% 10%

Natural Resources 4% 4%
Power & Renewables 8% 20%

Merchant 49% 31%
Infrastructure 26% 13%
Natural Resources 5% 10%
Power & Renewables 0% 1%
Telecom 17% 7%

Partially Contracted 35% 36%
Infrastructure 2% 4%
Natural Resources 26% 21%
Power & Renewables 7% 10%
Telecom 0% 0%

Real toll Shadow Availability Total
n 116 60 49 225
% by number 54% 28% 23%
Capex (USDm) 65,566         24,484         22,760              112,809     
% by value 62% 23% 22%
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EU Motorways Sample UK PFI Sample
Constant 78.32*** (14.642) 103.78*** (22.218)

Size 0.00672 (0.0123) - 0.0143 (0.0245)
Maturity 0.0544* (0.0241) 0.0582*** (0.023)

Syndicate size - 0.102 (1.260) 0.023 (0.401)
Leverage - 15.92 (14.59) - 0.496 (7.667)

Benchmark rate 1.496 (1.357) - 1.705 (1.827)
Mezzaninne 250.68*** (12.81) 247.23*** (9.79)

Short term loan - 27.69*** (6.57) - 38.23*** (7.00)
Re!nancing - 49.92*** (7.58) - 19.87*** (5.32)

In"ation - 7.04 (21.73)
PPP Market maturity - 0.235*** (0.089)

Capex 0.0154*** (0.0060) 4.168* (2.585)
Bridge 4.10 (8.92)
Tunnel - 18.01 (13.84) 

Real toll 41.19*** (7.53) 12.66* (7.26)
Shadow toll 33.65*** (7.20) 9.28* (5.53)

Traf!c growth - 5.44*** (1.30)
Tranport price index 0.0498 (0.0715)

Sample size 125 177
Adjusted R2 0.8596 0.8495
White Test† 109.957 (0.1563) 103.9191 (0.1674)

Cook-Weisberg Test† 0.00 (0.9813) 2.32 (.1278)
Jarque-Bera Test† 1.20 (0.5477) 18.13 (0.001)
Shapiro-Wilk Test† 0.721 (0.23536) 4.769 (0.000)

(4) † p-value in parenthesis

Construction Risk

Host Country factors

Control variables

Revenue Risk

(3) *** denotes that the coef!cient is signi!cant at the 1% level; ** at 
the 5% level; and * at the 10% level.

(2)  Standard errors are given in brackets.

(1) The dependent variable in each regression is the weighted average 
spread (SPREAD).
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Spreads (bps) Maturity (Years) Size (USD)

Mean 153.26                17                            548,155,908     
SD 72.76                  6                              699,490,029     
N=5,646

Mean 150.40                18.46                       429,199,364     
SD 69.49                  6                              488,731,916     
N=3,892

Mean 157.10                14                            832,360,392     
SD 78.39                  6                              926,857,185     
N=1,192

Mean 164.97                15                            769,165,021     
SD 80.67                  8                              1,060,277,778   
N=562

Mean 153.55                18                            654,170,893     
SD 78.89                  7                              784,225,007     
N=2,874

Mean 118.07                16                            323,205,538     
SD 55.47                  7                              376,691,095     
N=450

Full sample

Availability payment

Shadow tolls/partial commercial risk

Real tolls/commercial risk

up-trending spreads

down-trending spreads

Credit spread (bps) Maturity (Years) Size (USDm)

Mean 143.19                18.32                 473.92           
SD 93.74                  10.63                 517.44           

Mean 168.15                12.47                 639.51           
SD 105.68                7.93                  938.32           

Mean 164.09                13.42                 612.59           
SD 104.21                8.70                  885.65           

Availability pay model

Rest of the sample

Full sample
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Estimate SE t-stat p-value sig.
Loan size (USD) (0.000)      0.000    (6.618)    0.000         ***
Maturity (Years) (0.749)      0.153    (4.899)    0.000         ***
Junior dummy (22.825)    10.321  (2.212)    0.027         *
Availability pay (56.795)    3.143    (18.072)  0.000         ***
Shadow tolls (39.264)    3.310    (11.862)  0.000         ***
Power & renewables 34.008      2.194    15.498   0.000         ***
Natural resources 15.205      3.217    4.727     0.000         ***
telecoms (2.153)      23.798  (0.091)    0.928         
Asia 30.956      4.526    6.839     0.000         ***
Latin America 35.513      3.947    8.998     0.000         ***
N. America 17.438      2.252    7.743     0.000         ***
MENA (3.973)      2.360    (1.683)    0.092         .
Year 2008 36.981      2.072    17.847   0.000         ***
Year 2009 167.270    4.359    38.377   0.000         ***
Year 2010 129.290    4.065    31.803   0.000         ***
Year 2011 108.520    2.520    43.070   0.000         ***
Year 2012 172.870    36.935  4.681     0.000         ***

R2 0.48232 F-stat 301.867
Adj-R2 0.47807 DF 5508

p-value < 2.22e-16
n=444, T=1-31, N=5557
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Linear regression coef!cients for project !nance debt spreads n: 1963
Estimate Std. Error  t value Pr(>|t|)    

(Intercept)   144.781684 4.455025 32.499 < 2e-16 ***
size   -0.008057 0.002111 -3.817 0.000139 ***
maturity -0.542508 0.222282 -2.441  0.014750 *  
Euribor -9.557033 3.830943 -2.495  0.012689 *  
Availability pay model -33.106433 5.274946 -6.276 4.26e-10 ***
Oil & Gas -1.304035 8.241773 -0.158 0.874298
2008 10.745061 5.347335 2.009 0.044630 *  
2009 123.751789 7.01351 17.645  < 2e-16 ***
2010 139.329497 8.244615 16.899  < 2e-16 ***
2011 134.575768 6.664131 20.194 < 2e-16 ***
2012 192.151463 8.631957 22.26 < 2e-16 ***

Residual standard error: 81.65 on 1951 degrees of freedom
Multiple R-squared: 0.3893,Adjusted R-squared: 0.3861 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

F-statistic: 124.3 on 10 and 1951 DF,  p-value: < 2.2e-16 
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year Estimate SE t-stat p-value sig. year Estimate SE t-stat p-value sig.
1 161.73   5.72    28.28  0.00     *** 1 99.67     9.99    9.98  0.00     ***
2 167.38   5.63    29.73  0.00     *** 2 93.96     9.92    9.47  0.00     ***
3 171.76   5.60    30.68  0.00     *** 3 90.78     10.48  8.66  0.00     ***
4 175.30   5.59    31.35  0.00     *** 4 84.32     9.92    8.50  0.00     ***
5 176.14   5.69    30.94  0.00     *** 5 79.32     10.60  7.48  0.00     ***
6 179.72   5.84    30.78  0.00     *** 6 77.08     10.60  7.27  0.00     ***
7 182.82   5.91    30.93  0.00     *** 7 78.33     10.77  7.27  0.00     ***
8 185.64   5.98    31.04  0.00     *** 8 77.48     10.78  7.19  0.00     ***
9 187.17   6.08    30.81  0.00     *** 9 81.50     11.10  7.34  0.00     ***

10 189.12   6.10    31.02  0.00     *** 10 80.52     11.10  7.26  0.00     ***
11 191.98   6.13    31.34  0.00     *** 11 73.63     11.21  6.57  0.00     ***
12 194.23   6.16    31.51  0.00     *** 12 71.61     11.54  6.21  0.00     ***
13 198.18   6.28    31.55  0.00     *** 13 71.61     11.54  6.21  0.00     ***
14 199.33   6.49    30.70  0.00     *** 14 77.73     12.34  6.30  0.00     ***
15 197.98   6.59    30.04  0.00     *** 15 80.01     12.54  6.38  0.00     ***
16 201.55   6.71    30.02  0.00     *** 16 79.07     13.80  5.73  0.00     ***
17 206.35   6.98    29.58  0.00     *** 17 77.15     14.23  5.42  0.00     ***
18 211.08   7.50    28.16  0.00     *** 18 79.29     17.00  4.67  0.00     ***
19 209.34   7.82    26.77  0.00     *** 19 79.29     17.00  4.67  0.00     ***
20 211.75   8.57    24.71  0.00     *** 20 79.29     17.00  4.67  0.00     ***
21 209.36   9.34    22.43  0.00     *** 21 79.79     17.00  4.69  0.00     ***
22 199.11   10.54  18.90  0.00     *** 22 80.29     17.00  4.72  0.00     ***
23 204.93   11.07  18.52  0.00     *** 23 78.77     18.30  4.31  0.00     ***
24 213.17   12.27  17.37  0.00     *** 24 78.77     18.30  4.31  0.00     ***
25 213.32   12.27  17.38  0.00     *** 25 78.77     18.30  4.31  0.00     ***
26 207.34   14.20  14.60  0.00     *** 26 76.61     20.41  3.75  0.00     ***
27 207.37   14.69  14.12  0.00     *** 27 75.44     23.60  3.20  0.00     **
28 208.70   15.30  13.64  0.00     ***
29 207.15   16.01  12.94  0.00     ***
30 266.26   32.11  8.29    0.00     ***
31 186.00   45.05  4.13    0.00     ***
32 186.00   45.05  4.13    0.00     ***

down-trending spreads !xed effectsup-trending spreads !xed effects
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Year Commitment fees Upfront fees
2004 84                           
2005 40                           26                     
2006 50                           98                     
2007 38                           103                   
2008 49                           171                   
2009 64                           194                   
2010 92                           200                   
2011 112                         217                   
2012 181                         
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Year from origination 

up-trending spreads up-trending post re nancing down-trending spreads Fees 



Predicted spread assumptions

Loan size 200,000,000               USDm

Maturity 20 years

Year of origination 2006

Upfront fee 80 basis points

Commitment fee 50 basis points

Drawdown period/schedule years 1 to 4 20%|40%|30%|10%

Up-trending spreads Down-trending spreads

Revenue risk shadow availability payment

Region Europe Europe

Sector Power Social infrastructure

Refinancing -50bps, year 7 n.a. 
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Region Study Data Set Study Data Set % Industry Data Set %
Africa 119 2.9% 3.3%
Eatern Europe 143 3.5% 4.6%
Latin America 374 9.2% 9.8%
Middel east 180 4.4% 4.0%
North America 946 23.3% 15.1%
Oceania 281 6.9% 6.6%
South East Asia 344 8.5% 21.3%
Western Europe 1,680 41.3% 35.3%
Total 4,067                                  100% 100%

Industry Study Data Set Study Data Set % Industry Data Set %
Chemical Production 119 2.9% 3.7%
Infrastructure 1,260 31.0% 27.7%
Leisure & Recreation 102 2.5% 2.1%
Manufacturing 53 1.3% 4.5%
Media and Telecom 354 8.7% 8.6%
Metals and Mining 195 4.8% 4.2%
Oil & Gas 486 11.9% 10.4%
Other 43 1.1% 1.2%
Power 1,455 35.8% 37.6%
Total 4,067                                   100% 100%

. %

. % . %



Region Defaults No defaults Total % of Defaults
Africa 1 118 119 0.84%
Eatern Europe 7 136 143 4.90%
Latin America 51 323 374 13.64%
Middel east 2 178 180 1.11%
North America 92 854 946 9.73%
Oceania 18 263 281 6.41%
South East Asia 43 301 344 12.50%
Western Europe 61 1,619 1,680 3.63%
Total 275 3,792 4,067 6.76%

Industry Defaults No defaults Total % of Defaults
Chemical Production 12 107 119 10.08%
Infrastructure 40 1,220 1,260 3.17%
Leisure & Recreation 9 93 102 8.82%
Manufacturing+Other 13 83 96 13.54%
Media and Telecom 40 314 354 11.30%
Metals and Mining 23 172 195 11.79%
Oil & Gas 36 450 486 7.41%
Power 102 1,353 1,455 7.01%
Total 275 3,255 4,067 6.76%
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Year from origination Probability of default*
1 1.52%
2 1.49%
3 1.48%
4 1.15%
5 1.02%
6 0.73%
7 0.44%
8 0.32%
9 0.11%
10 0.08%

Region Average Ultimate Recovery
Africa 32.0%
Eatern Europe 100.0%
Latin America 84.3%
Middel east 100.0%
North America 75.2%
Oceania 78.6%
South East Asia 77.2%
Western Europe 80.2%
Total 78.6%
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0.4% 
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0.8% 
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1.2% 

1.4% 

1.6% 

1 2 3 4 5 6 7 8 9 10 

PD Fitted values 



Year from Origination Probability of default Loss Given Default Expected Loss Unexpected Loss
1 1.52% 20% 0.304% 1.101%
2 1.49% 20% 0.298% 1.090%
3 1.48% 20% 0.296% 1.087%
4 1.15% 20% 0.230% 0.958%
5 1.02% 20% 0.204% 0.902%
6 0.73% 20% 0.146% 0.764%
7 0.44% 20% 0.088% 0.593%
8 0.32% 20% 0.064% 0.506%
9 0.11% 20% 0.022% 0.297%
10 0.08% 20% 0.016% 0.253%
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CALY/
YFO 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

0 0.022   -   0.010   -      0.006   -      0.005   0.000   -      -      0.000   0.002   -      -      0.001   -      0.000   -      0.000   0.001   -      -      
1 -      -   0.000   0.008   -      -      0.008   0.008   0.009   0.005   0.002   0.006   0.019   0.010   -      0.001   0.001   -      0.002   0.005   0.001   0.000   
2 -      -   0.061   -      0.007   -      0.003   0.007   0.010   0.008   0.002   0.004   0.017   0.010   0.004   -      0.001   -      0.001   0.004   0.003   0.001   
3 -      -   -      -      0.007   -      0.004   0.003   0.012   0.001   0.003   0.001   0.008   0.003   0.001   -      0.001   0.002   -      -      0.003   0.002   
4 -      -   -      -      0.007   -      -      -      -      0.005   0.004   0.005   0.010   0.008   0.003   0.001   0.001   -      -      -      -      0.003   
5 -      -   -      -      -      0.018   0.004   -      -      -      -      0.001   0.013   0.001   0.002   0.002   -      -      0.001   0.001   -      -      
6 -      -   -      -      -      -      0.004   0.004   -      0.002   -      0.003   -      0.002   -      0.002   -      -      -      -      0.001   -      
7 -      -   -      -      -      -      -      -      -      -      -      0.004   0.007   -      -      -      -      -      -      0.001   -      -      
8 -      -   -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      0.002   -      -      
9 -      -   -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      -      0.002   
10 -    -  -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    
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≥

,̄ ,̄ = , −
− , + ≥
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YTO              1 2             3                                  4 5                                          6 7                           8                                  9 10               
1 1.00        -         0.86             -              0.44             0.75                    0.54                      -              -              -              
2 -         1.00        -              -              -              -                     -                       -              0.66             -              
3 0.86        -         1.00             0.60             0.62             0.93                    0.77                      -              -              -              
4 -         -         0.60             1.00             0.57             0.56                    0.84                      0.50             -              -              
5 0.44        -         0.62             0.57             1.00             0.64                    0.48                      -              -              -              
6 0.75        -         0.93             0.56             0.64             1.00                    0.80                      -              -              -              
7 0.54        -         0.77             0.84             0.48             0.80                    1.00                      -              -              -              
8 -         -         -              0.50             -              -                     -                       1.00             -              -              
9 -         0.66        -              -              -              -                     -                       -              1.00             -              
10 -         -         -              -              -              -                     -                       -              -              1.00             
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Risk (basis points) 

Post construction debt portfolio frontier  
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YFO
Prob of 
default

LGD Spread % EL
Return 

measure
Risk measure

1 1.52% 20% 1.76% 0.00304 1.45% 0.02447
2 1.49% 20% 1.80% 0.00298 1.50% 0.02423
3 1.48% 20% 1.84% 0.00296 1.54% 0.02415
4 1.15% 20% 1.85% 0.00230 1.62% 0.02132
5 1.02% 20% 1.88% 0.00204 1.68% 0.02010
6 0.73% 20% 1.41% 0.00146 1.27% 0.01703
7 0.44% 20% 1.41% 0.00088 1.32% 0.01324
8 0.32% 20% 1.41% 0.00064 1.35% 0.01130
9 0.11% 20% 1.41% 0.00022 1.39% 0.00663
10 0.08% 20% 1.41% 0.00016 1.40% 0.00565
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