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Preserving the safety and soundness of Fannie Mae and Freddie Mac is the essential task of FHFA. Towards that pursuit, FHFA has issued a revised capital proposal which attempts to align capital requirements with prudent risk taking in order that the GSEs can successfully achieve their mission of providing a secondary market for mortgage lending for the preservation of mortgage credit availability under all economic conditions. 
After more than eight years since the housing finance crisis of 2006 through 2012, FHFA has put together two capital proposals designed to sharply reduce the risk to taxpayers of another bailout of the GSEs required to maintain a functioning secondary mortgage market. The failure of the GSEs during that period was three-fold: there was insufficient capital relative to risk; risk was under-priced; and old established underwriting guidelines were abandoned to allow for higher risk profile products during an economic expansion.
The latest FHFA Capital proposal maintains several concepts it presented in its previous one. Risk-based capital was set by a grid of LTV by FICO ranges representing the worst vintage loss rate averages of the two GSEs, for 30-year fixed rate owner-occupied purchase loans. All other risk factors would be accounted for by application of factor multipliers. Per many comments on its previous proposal FHFA did amend the multipliers to avoid adverse consequences on single borrower families and lower priced homes. Unfortunately, FHFA maintained no recognition of the flow of g-fee revenue flows under stress that would help to cover substantial amounts of stress loan losses. The new proposal addresses the pro-cyclical nature of its initial proposal that adjusted capital required on seasoned loans by limiting changes to “current LTV” calculations only when home values changed in excess of 5% either up or down. While it dampens the pro-cyclical effect, it greatly takes away recognition of lower losses generated by seasoned loans. Other more important changes add even greater conservatism to the point that the revised plan could jeopardize the GSEs’ ability to serve its mission.  First of all, it sets a new credit risk capital floor of 1.2% for each credit segment under its Standard Approach risk-based capital assignments. While it removes the “going-concern” credit risk capital buffer of 75 basis points, it also adds two additional credit risk buffers: a Stability Stress Capital Buffer (which for Fannie Mae, because of its relative market share amounts to 105 basis points extra) and a Stress Capital Buffer of 75 basis points. For Fannie Mae’s 2019 single-family mortgage credit risk exposure, required capital would be 4.06%. The goal of the proposal appears to be to raise GSE capital to levels equal that of commercial banks. While FHFA would have GSEs hold bank-like capital, it would prefer that they not operate like banks, but rather serve primarily as guarantors of mortgage credit risk. GSEs would no longer be able to decide to hold large portfolios of mortgage loans and enjoy the full interest rate spread as do banks, but rather settle for a slice of the mortgage coupon. 
GSEs are not commercial banks. The nature of their operation is to simply guarantee timely payment of principal and interest. With most of their exposure in the form of mortgage-backed securities, they do not retain the same types of risks as do banks. Funding risk, interest rate risk, and prepayment risk are all passed on to the investors of such securities. The remaining risks are credit loss and operational risk. Therefore, the requirement of bank-like capital is inappropriate for a such a guaranty business. It is reasonable, however, to assign a level of 4% capital on the balances of mortgage loans held in portfolio.
The addition of 1.2% credit risk floors by risk segment and two additional capital buffers distorts the relationship between credit risk and capital and may make it difficult for the GSEs to serve its mission effectively if it cannot compete with other competitors for better quality loans during good times and be able to diversify risk over many vintages as it may need to remain an efficient guaranty operation.
The purpose of this comment letter is to illustrate the importance of the relationship between capital and pricing, and demonstrate how guaranty revenues ease the burden on capital usage during a stress. In addition, the paper will examine different capital requirements to see whether a GSE had sufficient capital to not only cover its current exposure but also enough capital to allow it to safely continue to take on additional  exposure over the course of a stress in order to serve its mission. 
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Stress Testing FHFA’s Capital Proposal

It is interesting that FHFA puts the GSEs through Dodd-Frank Act Stress Test for major US commercial banks. This test not only stresses the mortgage credit risk exposure, but it also takes into account all spread income, guaranty fees, interest income, interest expenses, foreclosure costs, and all other expenses. It calculates gains and losses on investment securities and assets. It also includes the firm’s nine-month planning process. As such, it clearly recognizes the benefit of guaranty income over a severe stress situation.
 Last year, FHFA released a report of such a test on Fannie Mae’s projected 2019 portfolio. It took Fannie Mae ‘s position as of the first quarter of 2019 and its plans through December 2019. The results of the run-off stress test estimated charge-offs net of property expenses equaling $7.2 billion and provisions for additional credit losses of another $26 billion. But because the test includes all net revenues over the same time frame, the test estimated a total comprehensive loss of only $9.5 billion. Given that the bulk of the Fannie Mae single-family risk exposure is on loans originated after 2009, the MBS loans reflect the LLPA pricing that was instituted in 2009, while loans held on portfolio reflect the net interest earned between the mortgage coupon, costs of financing and other expenses.
 It would be helpful for discussions regarding the need for bank-like capital for the GSEs if the Dodd-Frank Stress Test were run on that same portfolio, but this time reflect guaranty pricing implied by the proposed FHFA capital rule.  It would also be helpful to see what would happen at lower capital requirements, and lower guaranty revenue.
The stated reason given by FHFA for the higher capital buffer requirements is that it wants to be sure that the GSEs can continue to operate during a severe stress in order to fulfill its operating mission of maintaining access to mortgage credit under all market circumstances. No one should disagree with that objective. This paper would attempt to discern whether 4% capital is needed to accomplish FHFA’s objectives of safety and soundness and also maintain the GSEs’ mission statement. 
The answers to these questions all center on the relationship between stress credit losses, guaranty revenue, and capital.  Mortgage credit guaranty premium is a function of long-run average annual loss rates, cost of capital, annual expenses and the corporate tax rate. Assuming that expenses, average losses, and tax rates are a given, the only element that can be changed by choice is level of capital. Cost of capital is determined by a reasonable rate of return related to investors expected risk of loss and the amount of capital required. If too much capital is required, guaranty premium will be very high and, even under a stress situation, significantly reduce the risk of loss of capital. That would mean that the rate of return is too high relative to the risk. In a competitive market either the rate of return would need to go down, or the amount of required capital would need to be reduced. 
To test out the implications of the FHFA proposal on capital adequacy, this paper would examine the Fannie Mae the single-family credit risk exposure treating that entire exposure as an MBS operation only. The data utilized is taken from the Fannie Mae Data Dynamics Dashboard. The outstanding unpaid balances of the fixed rate single-family exposure as of December 31, 2019 was $1.893 trillion. The data base did not include adjustable rate loans. From this body of loans the analysis excludes 15year purchase loans, loans with terms-to-maturity other than 15 year or 30 year, 15 year refinanced loans with LTVs greater than 80%. This left the data used covering 94.6% of the total outstanding at the end of 2019. For each risk bucket combination by seven LTV ranges, ten FICO ranges, 3 occupancy choices, 3 loan purposes, 2 term of loan categories, the analysis required calculation of annual average net loss rates, FHFA standard capital requirements, and implied guaranty fee pricing. Actual annual losses paid and annual loan terminations were calculated for each risk bucket vintage using data on prepayments, repurchases, short sales, third party sales, and REO charge-offs. These data formed the base stress tests and confirmed that the 2006 vintage endured the highest net loss rates by risk bucket.
 In a run-off stress test, the most recent vintage is generally considered to be the worst performing vintage. For the purposes of the analysis performed on the 2019 portfolio, the 2019 vintage was assumed to perform like the 2006 vintage. Each risk segment would have the same termination patterns and losses centered as did the same risk buckets originated in 2006. All of the vintages previous to 2019 would terminate and have loss rates like the vintages preceding the 2006 vintage. Each of risk buckets by vintage age would perform exactly the same as the loans that existed prior to 2006 and originated in 2006. Any new business written after 2019 would perform exactly like the individual vintages following 2006. 
Two types of tests were utilized. The first test would be a Static Stress test which would stress the GSE portfolio exposure without adding any new business beyond 2019 originations. In this manner, it mirrors that of the Dodd-Frank Stress Test. It will be different in that it excludes multifamily loan revenues and credit losses and expenses. I also assume that all of the single-family exposures are contained in MBS. However, while the Dodd-Frank test guaranty revenues were based primarily on LLPA pricing for the bulk of Fannie’s 2019 single-family exposure, this test will assume that each segment is priced in  accordance with the assigned capital. It also does not examine interest owed or interest income on assets held. In addition, the test does not include the costs nor potential benefits of CRT contracts. So, its more of a pure test on single-family exposures as a guaranty operation.
  The second type of test is a Dynamic Stress test which assumes the inclusion of new business over time. This is important for two reasons. One, while the 2006 vintage had the worst net loss rates, it was followed by nearly as bad vintages in 2007 and 2008. It would be prudent to cover all vintages with above average loss rates in a stress test. In addition, it is important to see whether there is sufficient revenue and capital to allow Fannie Mae to continue to write new business under specified requirements. Given that Fannie Mae’s publicly available data Is limited to volumes that only meet today’s acceptable standards, for many of the risk buckets there was an appreciable increase in “vanilla” volumes from 2008 going forward. As a consequence, the analysis repeats actual new business pattern growth by bucket, but such growth was also limited by the average growth rates between 2012 and 2018.  This Dynamic stress test is intended to test for capital adequacy for new business, and to also show the benefits of risk diversification of new business (writing one’s way out of the storm). 

The Static Stress Test Runs

In the Static Stress Test the model assumes that there is no new business. The test wants to know whether there is sufficient revenue and capital to cover existing exposures, and how much of that capital will be drawn down or used.  Here our analysis examines two different sets of assumptions regarding capital and implied guaranty revenue over the stress.  The model assumes that all of the individual risk segments are priced according to the set of capital and pricing assumptions. 
Under the first set of assumptions utilizing all of the new FHFA proposal to set implied pricing on all of the loans within the Fannie Mae single-family exposure at the end of 2019, the portfolio starts off with 4.06% capital amounting to $72.7 billion. Because this is a government sponsored operation and the risk profile of the single-family exposure is of high quality, this analysis assumes a reasonable after-tax rate of return target of 9%. The weighted average guaranty rate implied by the 9% cost of capital and the full FHFA capital proposal is 60.5 basis points. The implied guaranty revenue under the same loan termination patterns witnessed in 2006 through 2017 was more than sufficient to cover all run-off expenses and losses paid each and every year from 2019 through 2030. The full capital revenue stream as indicated by the blue line remains above the annual losses paid and expenses. 


This single-family 2006 Static Stress test estimates total losses paid to be $29.1 billion. Under the Dodd-Frank Stress of Fannie Mae’s exposure to both single and multifamily exposures total credit losses plus provisions for losses amounted to $33.2 billion. It would appear that both the Static Stress Test and the Dodd-Frank test have very similar stress losses. However, there is a huge difference in revenues less all expenses. The Dodd-Frank Stress Test revenue was determined largely by the LLPA pricing system put into effect in 2009. The Dodd-Frank Test also took account of interest income on assets held less interest expenses, while our Static Stress test did not. So while the Dodd-Frank Test registered a capital loss for Fannie Mae of $9.5 billion, the significantly higher flows of guarantee revenue produced by pricing implied by the FHFA proposal capital requirements, resulted in zero risk of loss of capital, even under the worst housing market conditions since the Great Depression.
The second set of capital assumptions is more aggressive. With no risk of loss to capital under the Full FHFA capital assumptions, the second Static Stress Test examines what would happen if the stress capital buffer and stress stability capital buffers were reduced to zero, leaving only the operations risk buffer, the market risk buffer and the standard approach risk-based capital requirements. This would mean the capital rate would fall to 2.26% or $40.5 billion in capital at the end of 2019. The assumption of a targeted return of 9% remains the same, but with lower capital required, the weighted average guaranty fee is reduced from 60.5 basis points to 39.7 basis points. All losses and expenses and termination rates remain the same. Only the revenue stream has been altered by the reduction in the costs of capital. The alternate revenue stream is shown by the gray line. For the years 2023 through 2026, the run-off revenues are insufficient to cover all losses and expenses. Capital must be drawn down to cover the deficits amounting to a total of $4.9 billion. This amount is only 12.2% of the $40.5 billion of capital required at the end of 2019. This means that 77.8 percent of capital remains unused. There is no need for a bailout. Investors have suffered a loss, but only a mild loss under very severe conditions. 
 Without the special stress capital buffers, there appears to be more than sufficient capital to cover existing exposures. Just as the Dodd-Frank Stress Test displayed, the flow of guaranty revenue is extremely important in determining the amount of capital likely to be used under stress conditions. In terms of a run-off stress test, the added capital buffers (except for operations risk and market risk) were not relevant or necessary to cover losses in a repeat of the 2006-2012 housing crisis. Indeed, of the $29.1 billion in run-off losses paid, $24.177 billion was covered by g-fees. There remained $35.539 billion unused of the original $40.485 billion. 
A primary reason for the ability of the lower capital implied g-fee revenue to cover so much of the stress run-off losses was the lower loss performance of seasoned loans which allowed revenues in excess of seasoned loan losses to cross-subsidize the newer vintage losses. The current FHFA capital proposal does not account for such benefits in setting its capital requirements by risk segment. Recognition of revenue flow, especially from seasoned loans needs to be addressed in FHFA’s final rule, not after the fact but at the point of pricing. Under stress there is only one vintage that will suffer the worst loss rate, while most of the others will have substantially lower rates of loss. 
The next question is what amount of capital would be needed if new originations are added over the stress in roughly the same relative amounts as was the case between 2006 and 2017?
The Dynamic Stress Tests
The Dynamic Stress Tests are set up similar to those of the Static Stress Tests. As explained previously, attempts were made to estimate similar patterns in origination growth or declines by individual risk bucket combinations, but limited by average annual growth rates experienced between 2012 and 2018. 
The first Dynamic Stress Test assumes all of the recently proposed capital assumptions. Single-family capital on the Fannie Mae Exposure as of December 2019 is set at 4.06%, or $72.7 billion. The stress assumes that the 2019 will perform as the 2006 vintage and each new set of originations guaranteed will perform the same as the individual risk combination buckets performed that followed the 2006 vintage. Vintages prior to 2019 will perform as the vintages prior to 2006.

Under the full FHFA capital proposal and assuming a 9% targeted rate of return, and an average g-fee rate of 60.5 basis points, the flow of revenue (depicted by the blue line in the above graph) is sufficiently large enough to cover all annual expenses and losses paid. There is zero risk of loss of capital even under the same loan performance patterns endured under the 2006 through 2017 period. Therefore, after-tax profits are available to cover not just the pattern of growth witnessed during the previous actual stress event, the flow of funds could accommodate an even larger losses and an even larger volume of new originations per year. Losses under the Dynamic Stress Test are substantially higher than in the Static Stress Test, because besides the highest vintage losses from the 2019 vintage, vintages 2020, 2021, and 2022 also carry losses higher than average losses. Total losses paid for the 2019 through 2030 period now total $43.93 billion with $21.021 billion for expenses. 
With zero risk of loss to investors under the full FHFA capital assumptions, the capital buffer requirements appear to be higher than necessary to enable Fannie Mae to maintain a significant presence in the market during as bad a stress situation as the 2006-2012 recession. 
Like the Static Stress Tests, the alternative capital assumptions for the Dynamic Stress Test remove the capital buffers leaving only the standard approach risk -based capital requirements plus the operations risk and market risk capital requirements. The targeted rate of return remains at the 9% level and combined with lower capital imply an average g-fee of 39.7 basis points.  The alternate assumptions also maintain the same expenses, losses, and new business assumptions. 
Under the lower capital assumptions, starting capital in 2019 is set at 2.26%.  Because the starting “acceptable” level of capital is set at 2.26%, and because the results of the Static Stress on similarly reduced capital requirements showed that there remained a large amount of unused capital on the existing exposures, this Dynamic Stress set of assumptions would also lower the minimum leverage requirement from 2.5% to 2%.  
The capital rate rises in the early years even with the growth of new business, but then falls due to the growth and diminishing net income.  Nevertheless, the benefit from older seasoned loans as witnessed under the Static Stress tests is also bolstered by the infusion of new written business, especially new originations from 2023 going forward. The diversification of risk across vintages both prior to and after the worst performing vintages serves to reduce risk of capital losses. The lower capital implied annual guaranty revenue (as presented by the grey line) still covers the bulk of all losses and expenses. Indeed, the total amount of capital draws under the assumptions excluding the stress and stability capital buffers totaled only $559 million. The g-fee revenue covered all expenses and $43.4 billion of the $43.9 billion in total losses paid. The reason for the better performance with lower capital under the Dynamic Stress Test is due the in large part to diversification of risk from vintages both preceding and following the worst performing vintage. 
With the FHFA approach focus tied to setting capital as if each vintage risk segment is a stand-alone risk, it ignores the very important effect of diversification of risk across vintages of such risk segments. In stressing the Fannie Mae 2019 single-family mortgage portfolio exposure, the patterns of loss rates by vintage from the start of the stress in 2019 through 2030 are given in the graph below.


The pattern of losses and loss rates based on Fannie Mae’s experience for the 2006 through 2017 experience is very much like the pattern of vintage loss rates experienced prior to and after the 1980-1981 recession. The graphic below shows the relative size of vintage loss rates to the 1981 vintage as worst vintage loss rate of that period. Both recessions depict low loss rates prior to the peak rate, largely due to a sharp run-up in home prices above long-run averages. There are two vintages prior to the worst vintage that are well above average and then there are two poor vintages following the worst one. The third vintage after the worst performs very well, as do vintages following thereafter.   

Under the Dynamic Stress Test using the 2006-2017 patterns, average vintage loss rates both prior to and following the worst vintage loss rates are all significantly lower than the 2019 stress levels. And while the loss rates on the older vintages between 2006 2009 appear to be a bit high, there remain only small volumes still remaining from these vintages. So, when one looks at the total losses paid by vintage under the Dynamic stress, especially by the vintages following 2019, you see how different losses can be.

Then of course, the portfolio mortgage losses develop not all at once but over time. Indeed, losses paid do not peak on an annual basis until the fifth year of the stress. This means that four additional vintages have been added by that time, of which only two have considerable loss potential. Guaranty revenue under the Static Stress showed that the low losses from vintages 2012 through 2016 allowed excess guaranty revenue to offset losses from the 2017 through 2019 vintages. Under the Dynamic Stress Test, losses are recognized as they were paid over time. With the addition of more guaranty income from the 2022 vintage onward, there was even greater revenue at the peak loss years. 

In both situations, diversification of risk by previous vintages and those following serve to offset the higher than average losses in between. Failure to recognize this effect will always result in over-estimation of mortgage credit risk on a portfolio basis, and result in higher than necessary capital requirements.
 
Conclusions
1. Guaranty revenue is a substantial factor in measuring actual need for capital. That fact is demonstrated in the Dodd-Frank Stress Tests of Fannie Mae, and in both the Static and Dynamic Stress Tests presented in this paper. The pricing of risk and the flow of revenue under stress need to be recognized in setting levels of capital with an acknowledgement of the direct relationship between capital and revenue in covering losses under stress conditions and maintaining sufficient resources for new growth.
2. The current FHFA proposal would have the GSEs hold the equivalent of bank capital. Under such assumptions, this paper assumed the 2019 Fannie Mae single-family exposure to be solely a guaranty operation, and stress tested under duplicate termination and loss rate patterns experienced in the recent Great Recession. The tests resulted with zero risk of loss of capital for investors, assuming guaranty rates implied by the capital proposal and a reasonable 9% rate of return target. Such levels of capital greatly over-state the nature of the risks presented by the GSE guaranty operations. Under substantially lower capital requirements, the GSEs would remain financially sound as a mortgage guaranty operation. A 4% capital assessment would be appropriate only on any exposure of held mortgages.
3. The results of the second Dynamic Stress Test which excluded the two capital buffers (but maintained the market and operations risk requirements) clearly demonstrated those buffer amounts were totally unneeded to cover the annual stress losses over the stress period. Nor were they required to bolster capital in order to maintain a strong GSE presence in the market under stress conditions. Only $559 million of capital was called on to cover all losses and expenses along with lower implied guaranty revenue based on the lowered capital assumptions. These results demonstrate that by recognizing revenue streams consistent with actual stress conditions, the GSEs would do extremely well with significantly lower levels of required capital, and pose no threat to taxpayers. Bank-level mortgage asset capital for GSE guaranty operations is totally inappropriate. These results also suggest that a lower minimum leverage ratio between 1.5% and 2% would also be more appropriate.
4. The current FHFA risk-based capital proposal is focused on vintage exposure as a stand-alone risk, totally ignoring the benefits gained from diversifying risk across vintages. Such diversification provides substantial protection under periods of economic distress. By focusing on vintages as a stand-alone exposure, the credit-risk capital assigned by FHFA is overstated and raises the costs to consumers unnecessarily. Such overstatements and the lack of credit for stress condition revenue disproportionately affect lower FICO, higher LTV borrowers, but also over-price borrowers with lower credit risk. Over-pricing risk will lead to loss of good business during favorable economic conditions. The loss of such loans will weaken the GSEs ability to benefit from risk diversification across vintages, increasing the risk to rather than protecting the safety and soundness of the enterprises.
5. Instead of requiring additional capital buffers, reinsurance through a government backstop in the form of an excess of loss contract would be a cheaper way of ensuring continued GSE market presence under extreme stress, and also serve to instill greater market confidence in the new GSE capital structure and management.
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Dynamic Stress Test
 2019-2030 Net Loss Rates by Vintage

Net Loss Rates	pre 2003	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	5.2425304743985521E-3	7.8712536620550548E-3	1.2735436834538316E-2	1.3038988175416395E-2	1.3083326189910991E-2	1.9980640027281352E-2	2.0175823137375919E-2	1.7056092168485356E-2	1.2700450430052171E-2	1.2348889185945663E-2	1.0618611306852602E-2	9.3553227653661048E-3	8.053433189344426E-3	5.2119667579388056E-3	5.9884956133838506E-3	1.2728394177585881E-2	2.1750875932982316E-2	3.4244223730381808E-2	2.6718890245475285E-2	1.2861956788570973E-2	1.5692348965146048E-3	5.3682113421573048E-4	3.2144047155695943E-4	1.9617576310468717E-4	7.4008616496378863E-5	4.2321320125178248E-5	9.0550874342494384E-6	3.3191511089295441E-6	3.0615318449129741E-7	


1980-1981 Recession Vintage Loss Rates
 Relative to 1981 Vintage Loss Rates

Ratio Loss rates	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	7.6896459853674215E-2	9.3032683640752387E-2	0.13087316474505994	7.2062410254006004E-2	4.7951949796037896E-2	8.2629398574595905E-2	0.20295670562098497	0.48497158084309372	0.72965597520247472	1	0.78238587913778479	0.42667830686191061	0.32683840547209131	0.21939934212768675	0.18621268685693973	0.20378831530251068	0.2582633745747559	0.4201650175995878	0.38701471064231913	0.28203774803992931	0.15681333836989378	


Dynamic Stress Test
 2019-2030 Net Losses Paid by Vintage

Total Losses Paid	pre 2003	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	232370703.25431964	434705005.42141497	279882559.21706241	225360220.93824515	142601016.83851317	267385553.5712893	388757821.97203904	647610353.53718853	424502687.99203867	385170089.58891022	489662570.58169478	508563012.85231328	503517554.37772644	986431709.32710457	2104948374.0391526	4290190011.0424161	7148785051.9686155	9808366528.512989	8572530206.9181471	4820107775.1671257	723411766.21420729	237833642.44232541	139765505.3053315	107167113.2651702	38545231.997731529	19385486.614957288	4920020.1515619587	2100868.7585442723	190966.41125917947	



Dynamic Stress Losses Paid	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1255335446.8481112	1383249196.9386206	2469769479.8941054	5050879217.1446142	7367119457.9373856	7179577723.5401421	6210222073.0274725	4451160931.9236183	3085035659.5157323	2492423798.6760488	1849697627.3376939	1003792746.4750018	


Static Stress Tests on Fannie Mae Single Family Exposure Guaranty Revenues Vs Losses Paid and Expenses 
Full FHFA Capital Vs No Capital Buffers

Full FHFA 9% Return	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	10212411009.187296	10249902688.333035	9180769851.7489204	7935033850.7786922	6737398260.5247145	5704005713.405654	4749337394.3067341	4014918932.1115613	3579045085.0900402	3272157373.0352139	2998796560.3956323	2778638416.7996998	Losses Paid+ All Expenses	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2565354841.8644953	2645524633.3526268	3206803412.3042326	4526030326.6934481	5707197182.9493132	5343487066.1157608	4496695699.7800016	3313306008.4219713	2343064861.4068708	1838237215.9009814	1435859107.4266534	969395442.31882691	Zero Cap Buffers 9% Return	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	6700906070.2183933	6725506355.1211796	6023991432.9258947	5206597780.8998108	4420765366.8476553	3742701549.627707	3116292885.8224468	2634401868.4146261	2348401852.8719316	2147036501.3664331	1967669931.8924363	1823212463.4745648	



Dynamic Stress Tests 
 Full FHFA Capital Revenus Vs Lower Capital Revenue 

Full FHFA 9% Return	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	10212411009.187296	11285034976.013557	12200500145.651424	12774673362.20339	13111326045.541693	13184014560.526262	13184507618.851309	13771988620.869904	14912524486.125013	16105013545.046991	17457262028.214291	19427350337.298168	Losses Paid + Expenses	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2565366778.2092533	2792310202.2388191	3965218569.4167738	6611427300.4669771	8984908446.2775021	8827917494.1920128	7890458146.2876654	6230152803.5315714	4994978468.1643276	4523490218.8451405	4030493267.6436005	3402487726.5947604	Zero Buffers 9% Return 	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	6700906070.2183933	7404711708.661829	8005397100.8558187	8382142689.0120935	8603038421.4015865	8650733222.4487705	8651056744.2420387	9036534278.2957382	9784900525.5917282	10567356026.688448	11454638183.776295	12747317914.089754	
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