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Tradi t ional ly,  actuarial techniques are used to study mortal i ty and 
morbidity experience. But a new Society of Actuaries (SoA) study -- 
a collaborative effort between actuaries and Investment 
professionals -- demonstrates that stmllar methods can be used to 
analyze the "mortaltty and morbidity" of assets -- i . e . ,  credit r isk 
events (CRE's) such as restructures, defaults, foreclosures, and 
bankruptcies. 

In the past, industry studies of asset defaults have focused on the 
rate of default, rather than the total  economic impact of such 
defaults. For example, the ACL! survey of commercial mortgage 
delinquencies takes quarterly inventory of the portion of l t f e  
insurance company commercial mortgages in default, under 
foreclosure, or under restructured terms, by various regional and 
property type breakdowns. However, the survey does not measure the 
loss tn principal or tntel'est arising from these events. 

The SoA study results ref lect  some spec|al features of the study-- 
the asset types analyzed, how CRE was defined, and the methodology 
devised for calculating economic loss. In the SoA study, the 
measure of loss resulting from a CRE is based on comparing, at the 
loss calculation date, the present value of the remaining cash flows 
of the original investment to the present value of the cash flows of 
the investment that results from the CRE. 

The report of the study presents the results for four loss 
s ta t i s t i cs ,  by various groupings of the data. 

• The "incidence rate by number" provides a general frame of 
reference for assessing how often such events were occurring 
in 1986-89. 

• The "incidence rate by amount" accounts for d i f fer ing amounts 
of outstanding principal for di f ferent CREs -- in other words, 
i t  gives the amount of potential loss per dol lar of exposure. 

• "Loss severity" is the rat io  of the economic loss to the 
amount of exposure associated with CREs. I t ' s  a measure of 
how severe the loss ts; in other ~ords, what proportion of the 
possible total dol lar loss is actually lost.  

• Multiplying the "incidence rate by amount" by the "loss 
severity" ytelds the " rat io  of economic loss to a l l  exposure," 
which can be considered an overall loss "rate" or "basis 
point" loss, or the amount of economic loss per dol lar of 
exposure. 
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I .  Study background and methodology 

A. Background 

The study of the 1986 through 1989 credit r isk event (CRE) loss experience of 
insurance company commercial mortgage loans and private placement bonds 
represents the f i r s t  phase of an ongoing study of the economic loss result ing 
from credit  r isk events. This study was in i t iated by the Society of Actuaries 
(SOA) in cooperation with the American Council of Life Insurance (ACLI) and 
represents a jo in t  e f for t  of actuaries and investment professionals. 

The study identi f ies asset characteristics believed to influence credit r isk and 
develops a process for gathering and evaluating intercompany credit r isk data 
according to these characteristics. These credit r isk and associated cost data 
wi l l  be gathered and presented in periodic reports in a manner similar to Society 
of Actuaries Experience Studies for mortality and morbidity. 

For the study to be manageable and productive, i t  currently focuses on commercial 
mortgage loans and private placement bonds. Commercial mortgage loans and 
private placement bonds represent a substantial portion of the fixed-income 
securit ies owned by l i f e  insurance companies. 

Why a Credit Risk Study? 

I t  was important to in i t ia te  a study of credit r isk because the insurance 
business has changed and continues to do so, both with respect to the types of 
products sold and in the way premiums are invested. The economic environment 
also has been transformed and provides substantial investment challenges. In the 
1980's, real interest rates were much higher and more volat i le than they were 
previously as inflation and later the fear of inf lat ion plagued the economy. 
This interest rate environment made debt service more d i f f i cu l t  for borrowers and 
the economic value of missed payments more costly to lenders. 

Thus, credit risk with the resulting l l l i qu id i t y  is arguably one of the primary 
risks facing insurance companies with respect to their vast l i a b i l i t i e s  
supporting investment-oriented products. 

In spite of substantial holdings of commercial mortgages loans and private 
placements bonds, there is no published, industry-wide, direct data from which 
default loss experience or, more importantly, the economic loss from credit r isk 
events related to these securities can be assessed. Consequently, disciplined 
study of insurance company commercial mortgage loans and private placement bonds 
is important. An ongoing study is essential to better understand these asset 
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classes as well as to provide reasonable assumptions for  sett ing asset valuation 
reserves and risk-based capital standards, and to provide information of value 
in the por t fo l io  management process. 

The 1986-89 study began the development of a comprehensive credtt  r i sk  cost data 
base that is intended to show the f u l l  extent of current cost levels and the 
v a r i a b i l i t y  in these cost levels by asset type, credi t  rat ing,  age of asset, etc. 
Unt i l  th is  data base is f u l l y  developed on an ongoing basis, i t  w i l l  be d i f f i c u l t  
to manage th is  r i sk  most e f f e c t i v e l y .  This can lead to d i f f i c u l t i e s  in 
invest ing, pr ic ing,  reserving and sett ing of surplus standards. 

Economic Context 

To understand better the cred i t  r i sk  events of the 1986 through 1989, i t  is 
helpful to review the economic conditions and the i r  impact on asset defaults. In 
par t icu lar ,  commercial mortgages were subject to an unprecedented set of 
circumstances. Not only was the structure of the economy changing at a rapid 
pace, but in f |a t ion  or fear of i n f l a t i on ,  high interest  rates, the ro l l i ng  reces- 
sion, changes in the tax ]aw and demographics a l l  combined during the ]980's to 
impact delinquency rates. 

The economy of the United States saw dramatic changes in i t s  structural 
components in the 1970's and 1980's. The manufacturing base, exemplified by the 
auto and steel sectors, began a long decline. The number of lower paying and, 
for  the most part,  service type jobs rose dramatica]ly. At the same time, there 
was a recognition that the U.S. economy was intertwined with those of our trading 
partners and affected by the t r  economic conditions. Quali ty issues, cheap ]abor 
and trade res t r ic t ions  also became important considerations. 

Af ter  a short attempt to control prices under the Nixon administrat ion, tnf ]at ion 
accelerated into a major dilemma for the economy. The actions of the Federal 
Reserve in 1981 to attempt to gain control over i n f l a t i on  sent in terest  rates to 
t h e i r  highest levels.  In fact ,  the y ie ld  curve became inverted with short term 
rates,  as evidenced by the prime rate,  going over 20 percent. Long term rates 
also were affected and went up in response to the reduction of the money supp]y. 
Mortgages of a l ]  types fe ] t  the impact and 1981 and 1982 c ]ear ly  exhibited a 
marked decrease in commercial mortgage lending a c t i v i t y .  However, a posi t ive 
aspect was that real estate investments tended to benefit  from high In f la t ion by 
increasing in value and making replacement costs higher. 

The t ightening of the money supply also had a serious ef fect  on the economy in 
genera]. A double dip recession in the early 1980's did give way to a long 
expansion period. Even so, during th is  time of growth, a series of economic 
downturns h i t  various segments of the economy and regions of the country. The 
o i l  and gas industry was among the f i r s t  sectors to feel th is  change due in large 
part to an increase in a stable supply of lower cost foreign o t l .  The ef fect  on 
the economies of the o i l  and gas producing states was s ign i f i can t  and quite 
pronounced in terms of a decrease in real estate values. This boom and bust 
cyc]e in the o i l  and gas business is not uncommon, but the seriousness of th is 
decline was much worse than expected. 

As the recovery gained strength in the middle to l a t t e r  1980's, pockets of the 
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econontv suffered slow downs affecting areas of the country dif ferently. This 
"rol l ing recession" as i t  became known seemed to hit the high tech companies as 
well as basic industries. Relatively high interest rates exacerbated the 
situation. One result of this rol l ing recession was that the longer term 
prospects of commercial real estate were caught up in these shorter term problems 
which unfortunately were reflected in a slow but steady increase in the 
delinquency rates for commercial mortgages from 1985 on. 

Changes in the tax code in ]986 also posed problems for real estate. Strict 
l imits on the use of passive investment losses to offset income made some real 
estate partnerships less attractive goipg forward. The elimination of the 
accelerated cost recovery system (ACRS) for depreciation purposes further 
hampered future real estate deals. 

To a certain extent, demographics also plays a role in the story of real estate. 
As the baby boom generation entered the lator force, the need for more office and 
work space increased. With the entry of the cohort of workers following the baby 
boomers, office space needs are not increasing as rapidly. 

An additional piece of information on commercial mortgages is a long term 
perspective on delinquencies. The following graph tracks delinquent loans 
including those in process of foreclosure, from 1965 through 1992. Delinquencies 
for many years are at reasonably low rates, rising with the recession in the 
early ]g70's and peaking in ]g75 - 76 before returning to similar levels before 
the economic downturn. Again, after a number of years with relat ively low 
delinquency rates, a noticeable increase in delinquencies begins in the 1986 time 
period. The important points here are that this timing coincides with the start 
of this p i lo t  study on credit r isk and that the commercial real estate market 
appears to run in fa i r l y  long economic cycles, at least greater than the four 
years of this report. 

The four years of the incidence rates by dollar amounts from the SOA study also 
are plotted on the graph. While not s t r i c t l y  comparable because of definitional 
differences, the ACLI and SOA data do bear a striking resemblance to each other. 

Weighing al l  these factors quite clearly complicates the picture for commercial 
mortgages and real estate. The continued corporate downsizing and slow job 
growth are s t i l l  factors with which to reckon. However, with interest rates now 
reaching very low levels and inflatio;l  being held in check, investment 
opportunities pose new challenges. 

With this background, credit r isk is arguably the primary r isk now facing l i fe  
insurance companies with respect to the vast l i ab i l i t i e s  created by investment- 
oriented products. Moreover, insurance companies are not the only entit ies 
subject to credit risk events. Banks, pension funds and commercial credit 
companies encounter many of the same pr(~blems resulting from investments in 
commercial mortgage loans and private placement bonds. 

Because the study period covers only a relat ively short portion of the economic 
cycle, the results contained in the report must be interpreted very carefully. 
In particular, although the Credit Risk Project Coordinating Committee believes 
the results presented provide a reasonabIj accurate picture of the credit risk 
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event loss experience during 1986 through 1989, the implications for  future 
experience are less c lear .  I t  is anticipated that an ongoing study that builds 
on th is  study and provides results over a longer period of time w i l l  be better 
able to iden t i f y  such implications and provide information of s ign i f i can t  value 
to all financial institutions. 

1. Goals and benefits 

The i n i t i a l  goals of establishing an tntercompany credi t  r isk  study were: 

a. to establ ish common def in i t ions for credi t  r isk  and credi t  r i sk  events; 
b. to establ ish a common methodology for  quantifying the costs of credit  

r isk  events over time; and 
c. to bet ter  understand the asset character ist ics that influence credit  

r isk .  

lhe specif ic goals of the 1986-89 Study were: 

a. to assess the readiness of companies to part ic ipate in an ongoing 
lntercompany credi t  r isk  experience study; 

b. to gain experience in the design and implementation of an intercompany 
study of the economic loss associated with credi t  r isk  events; 

c. to provide guidance to companies on what data to co l lec t  and how to 
perform useful analysis of th is information; 

d. to generate fur ther interest and support for  ongoing cred i t  r i sk  event 
loss studies within the actuarial and investment communities; and 

e. to the extent possible, to provide information about the economic loss 
resul t ing from credi t  r isk  event~ that occurred in ]986 through ]989. 

The Credit Risk Project Coordinating Committee believes that the f ina l  report on 
the ]986-89 study re f lec ts  the attainment of these goals. ]n par t i cu la r ,  the 
resul ts presented in the report demonstrz.te the a b i l i t y  to gather and analyze 
credi t  r isk  event data using a loss calculat ion methodology that provides 
addit ional insight  into the economic loss!due to credi t  r isk  events. 

The expected benefi ts of col lect ing and reporting credi t  r isk  data on an ongoing 
basis are far-reaching. With the data, the industry at large - regulators, 
companies and consumers - can: 

a. gain a greater and f u l l e r  conceptual understanding of c red i t  r i sk ;  
b. develop a benchmark of re l iab le information useful in assessing the 

re la t i ve  value of al ternat ive f ixed income asset classes and of assets 
in various credi t  rating categories, which would be useful in making 
por t fo l io  management decisions and in establishing credi t  rat ings;  

c. obtain a greater understanding of the character of credi t  r i sk ,  which 
w i l l  lead to more informed pr ic ing, reserving and por t fo l io  management 
decisions, and more Informed evaluations of surplus adequacy; and 

d. monitor experience year-by-year to determine i f  the industry 's 
experience from credi t  r isk is tm~proving or deter iorat ing.  

In addition, participating companies gain a significant advantage from the 
accurate analysis of their own experience and its comparison with industry 
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experience. Famil iari ty with the methodology helps to develop comparable 
internal experience with respect to assets not covered by the study, such as 
residential mortgages or publicly traded bonds. 

2. Special Features 

The results of this study ref lect  several special features: 

a. the asset types studied; 
b. the def in i t ion of credit risk event; 
c. the methodology for calculation of economic loss; and 
d. the intercompany pooling and comparison. 

The special features provide additional insight into the nature and 
quantif ication of credi t  r isk. 

3. Scope of Data 

The following fourteen companies contributed data to the 1986-89 study. 

Aetna Life & Casualty 
John Hancock Mutual Ins. Co. 
Metropolitan Life Ins. Co. 
Nationwide Ltfe insurance Co. 
The New England 
Penn Mutual Life ins. Co.* 
The Principal Financial Group 

* Commercial mortgages only 
** Private placements only 

Prudential Insurance Co. 
SAFECO Life Insurance Co. 
Sun Life of Canada 
TIAA/CREF 
Travelers Insurance Co.* 
Washington Square Capital** 
Western & Southern Life* 

Insurance Co. 

Nine of the thirteen companies that contributed commercial mortgage data, 
contributed data applicable to the entire study period; four contributed data for 
only the last two years of experience. Eight of the companies that contributed 
private placement data, contributed data applicable to the entire study period; 
three contributed data for only the last two years. The total amount of 
outstanding principal in the ]986-8') study is summarized in the following 
table. 

Total Outstanding Principal (Billions) 

Year End Commercial ACLI % Private ACL! % 
Nortgages Industry P lacements  Industry 
Study Estimate Study Estimate 

1985 $ 52.5 $]45.4 36% $49.5 N/A N/A 

1986 $ 62.8 $167.7 37% $51.8 N/A N/A 

1987 $ 88.1 $187.4 47% $58.5 N/A N/A 

]988 $100.8 $207.4 49% $65.9 N/A N/A 

]989 $111.2 $228.2 49% $70.6 $195 36% 
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The number of Credit Risk Events and amount of Credit Risk Event Exposure are 
summarized in the fo l lowing table.  

Commercial Mortgages Private Placements 

Experience CRE Number CRE Exposure CRE Number CRE Exposure 
Year (Htlltons) (HJlltons) 

]986 330 $1,655.3 53 $ 397.4 

]987 315 $],908.6 57 $ 707.2 

1988 330 $2,282.8 35 $ 269.1 

1989 281 $],811.4 34 $ 407.3 

1986 - ]989 1,256 $7,668.Z 179 $],781.1 

4. L imi tat ions 

Although the Credit Risk Project Coordinating Committee believes the 1986-89 
study makes a s ign i f i can t  cont r ibut ion to ~ better understanding of the economic 
loss resu l t ing  from cred i t  r i sk  events, there are l im i ta t i ons  to the study that  
should be noted to minimize possible mis i l te rpre ta t ion  and misuse of the study 
resu l ts .  

L imi tat ions include: 

• The data covers only the experience years 1986 through 1989. 
• For commercial mortgages, four of th i r teen companies contr ibuted data only 

fo r  the 1988 and 1989 experience ye(rs;  s im i la r l y ,  fo r  pr ivate placement 
bonds, three companies contr ibuted data only for  the ]988 and ]989 
experience years; thus, for  both asset types, the resul ts  for  1986 and ]987 
are based on data from a group of coffpanies which is d i f f e ren t  from, and a 
subset of,  the sets of companies that contr ibuted for  1988 and 1989. 

• Companies determined that  they could not provide the required data for every 
sale and restructure for  the 1986-89 ~tudy; therefore, companies were asked 
to submit data only for  those modif icat ions, sales and other events that the 
company could determine were c lear l y  cred i t  related. (Note: Although t h i s  
approach could lead to s i g n i f i c a n t l y  biased report ing, a comparison, by ACLI 
s ta f f ,  of pr ivate placement bonds aid commercial mortgages submitted as 
c red i t  r i sk  events and company annual f inanc ia l  statements indicated that  
the report ing of the c red i t  r i sk  events seemed reasonable.) Future data 
co l lec t ion  w t l l  emphasize the need to report a l l  assets that incurred 
changes (other than for  known non-credi t - re lated reasons, such as 
administrat ive problems) from the o r i g i n a l l y  contracted cash flows. 

• Companies provided data to the study at d i f fe ren t  points in time; some 
companies updated t h e i r  revised cash flow f i l e s  with more current 
information as part of the data va l idat ion and correct ion process. 

• A long " t a l l "  exists before the f ina l  outcomes of many c red i t  r isk  events 
are known with cer ta in ty ;  the resul ts  w i l l  be updated as addit ional  
information becomes avai lable over time. 

• These prel iminary resu l ts  do not incl)de an e x p l i c i t  analysis of the impact 
of  external economic condi t ions.  
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• The results presented do not d~rectly take into account differences in 
investment underwriting practices over time or across companies. 

• Data for some characteristics was limited; examples include: 

approximately 9% of the private placement bond asset records for which 
non-zero outstanding principal values were expected (e.g., because there 
were year-end records with non-zero outstanding principal before or 
after) seemed to be missing; possible explanations include: movement of 
assets among subsidiaries, calls/prepayments, consolidation of assets 
and occurrence of a credit risk event, and 
the outstanding principal values were zero or missing on approximately 
5% of the commercial mortgage loan records submitted. 

• Some data elements that should have remained consistent from year to year 
appeared to vary somewhat; however, such deviations usually had reasonable 
explanations. 

• This study does not attempt to measure the rlsk-reward tradeoff of 
investments nor does i t  relate the relative size of these assets to the 
investment portfolios and strategies of different companies. 

Finally, i t  is perhaps most important to note that a primary purpose of the 1986- 
89 study was to learn how to better conduct such a study. I t  was anticipated 
that much of the data described would be d i f f i cu l t ,  i f  not impossible, to gather, 
but i t  was expected that the experience of going through the procedures necessary 
to gather data for 1986-8g would identify changes necessary to conduct such a 
study on an ongoing basis. In general, this hypothesis was confirmed and many 
data contributors now have enhanced capabilities and management information 
systems to respond to internal as well as external inquiries on private placement 
bonds and commercial mortgage loans. An important example of what was learned 
is that many private placement bond data contributors were not able to easily 
provide quality rating at issue; having available the entire history of quality 
ratings would significantly enhance the value of the possible analyses. 

B. Methodology 

I .  Definition of Credit Risk Event 

In general, any fai lure (other than for known non-credit-related reasons, such 
as administrative problems) to pay interest or principal under the terms of the 
investment contract is considered a credit risk event. Specifically, the 
occurrence of any of the following is considered a credit r isk event: 

a. modification of the principal or interest payment terms where the lender 
agrees to new terms to avoid or minimize possible losse~ from failure 
to pay interest or principal under the terms of the contract; 

b. Chapter 7 or I ]  bankruptcy of the borrower; 
c. sale of the investment before maturity because of concerns about 

deteriorated credit, i f  the purpose of the sale is to avoid or minimize 
possible losses from fai lure to pay interest or principal under the 
terms of the contract; and 
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d. any other event, such as complete default, that results in fa i lure to 
make payments of interest or principal under the terms of the contract. 

For commercial mortgages, a 90 day delinquency is the start of a credit risk 
event i f  the payments are not made up. 

The opportunity cost associated with the call or contractually allowed prepayment 
of an asset in a low interest rate environment is excluded as a credit r isk loss 
because the call or prepayment is an exercise of the borrower's right and is 
therefore not credit-related. However, the opportunity cost associated with a 
restructuring or a default in a low interest rate environment is considered a 
credit r isk loss. 

The credit r isk event is considered to have occurred on the earl iest of the date 
of the f i r s t  missed payment (for a private placement) or the 90 day delinquency 
date (for a commercial mortgage), the date of modification of the principal or 
interest terms, the date of the sale or the date of bankruptcy f i l i ng .  

The loss calculation date is the earl iest (if the date of the f i r s t  missed payment 
(for a private placement) or the 90 day delinquency date (for a commercial 
mortgage), the date of modification or the date of sale; for example, in the case 
of bankruptcy prior to default, rather than being the bankruptcy f i l i ng  date, the 
loss calculation date is the date of the f i r s t  missed payment, or i f  earl ier, the 
date of modification or the date of sale of the asset. 

2. Aetuarlal Model 

The actuarial model used as a basis to forn~ulate this study is that of d isab i l i t y  
insurance. The parallels between a d isab i l i t y  policy and the l i f e  cycle of an 
investment are quite striking. Just as an individual is underwritten prior to 
the issuance of a policy, a bond or mortgage loan is underwritten at i ts 
origination. A policyholder may or may nut become disabled while the policy is 
in effect. Likewise, a bond or loan may or may not suffer from some condition 
that impairs i t .  A person on d isab i l i t y  ~lay remain disabled and draw benefits, 
become healthy and get of f  of d isab i l i t y ,  (Dr die. An investment may remain " i l l "  
and pay of f  at a lesser rate, return to a healthy status and pay of f  at i ts 
original rate, or terminate, which w i l l  result in default or foreclosure. 

For d isab i l i t y  insurance, various parameters need to be observed in order to 
calculate the price to be paid for the risk assumed. For a private placement 
bond or commercial mortgage, a basis point spread over Treasuries for the 
interest rate on the loan is the price tf~ be paid, and various parameters are 
important in determining that price. 

By collectlng a suff ic ient amount of experience, incidence rates, economic 
losses, loss severities and port fol io losses can be analyzed. The intent of the 
study is to follow the outflow of cash in the form of a loan unti l  repayment is 
completed, "cash to cash" or "cradle to grave." Various characteristics also 
can be investigated to determine the i r  relationships to problem investments and 
to quantify their  impacts on economic losses and loss severities over the l i f e  
cycle of the investments. 

194 



Studying investments in terms of a d is~bi l l ty  model is a rather novel approach. 
However, this model is well developed by actuaries and lends i t se l f  to 
investigating the variables that can be important in understanding problems 
related to investments. In addition, actuarial models and research have 
pioneered the concept of large, complex studies of intercompany experience to 
ascertain the information necessary to understand the mortality and morbidity 
associated with various insurance products. 

3. Loss Sta t is t i cs  

Consistent with a d isabi l i ty  model, the following loss stat ist ics are calculated. 

a. Incidence Rate by Number, IR W°" 

IR N°" = Number of credit risk events (CRE) in cell 
Total number of Exposure Units in cell 

b. Incidence Rate by Amount, IR A't 

IR ~t = Amount of CRF Exposure in cell 
Total amount of Exposure in cell 

c. Loss Severi ty, LS 

LS = Economic Lg@s for qgll 
Amount of CRE Exposure in cell 

d. Economic Loss per Unit of Exposure, EL/E 

EL/E = Economic Loss for cqll 
Total amount of Exposure in cell 

4. Calculation of Economic Loss 

Traditionally, asset default studies have looked at either the incidence of 
default (number of defaults) or losses of par value. Studies considering only 
losses of par value do not accurately account for al l  lost cash flows, costs of 
collection or restructure or for the time value of money. In this study, the 
measure of loss resulting from a credit r isk event is based on comparing, at the 
loss calculation date, the present w,lue of the remaining cash flows of the 
original investment to the present value of the cash flows of the investment that 
results from the credit r isk event. 

The Economic toss for credi t  r isk  event i ,  EL cREw, tS given by 

' pvOCF CREI V RCF CREI 1 
ELCREI CREI loss calc date - P loss calc date 

= OPpYE pvOCF CRE~ J 
lOsS calc date 

195 



where cP.E~ OPpy E outstanding principal for credit risk event i at 
the year end (or more recent date i f  available) 
immediately preceding the loss calculation date 

Pv ocy CRE~ 
loss calc dace = present value of the original contractual cash flows 

for credit risk event i at the loss calculation date 

and 

PV ~cF CR~ 
loss calc dace present value of the revised cash flows (net of event 

expenses) for credit r isk event i at the loss 
calculation date 

5. Interest  Rate Approaches 

The determination of the interest rates to use to calculate the present values 
is a c r i t i ca l  component because the ultimate quantif ication of the economic loss 
depends upon the interest rates used. There are several alternatives for 
developing these interest rates. The following two subsections summarize the 
approaches used for the 1986-89 study. Other approaches might be used for the 
ongoing study. 

a. Commercial Mortgage Loans 

For commercial mortgages, the method used was to prepare a table of 
spot rates for the discount factors. A yield curve was created for 
each month of the exposure peri,)d of the study. The 3, 5, 7 and ]0 
year interest rates provided by the monthly Barron's/John B. Levy & Co. 
National Mortgage Survey were ut i l ized as the data points to construct 
the yield curve using a polynomial function. Each yield curve was 
extended over a period of 360 nonths. The function provided monthly 
interest rate values to be used in discounting for the present value 
calculation for a given loss date and credit r isk event. 

The month and year of the loss date of the credit risk event pinpoint 
the appropriate yield curve for a present value calculation. The times 
of the original and revised cash flows then are matched to the proper 
monthly discount factors based on this yield curve. 

b. Private Placement Bonds 

For pr ivate placement bonds, thf) method used starts with the monthly 
average Treasury rates, based on the month and year of the loss 
calculat ion date and varying ~t term to maturi ty,  as the base. A 
margin, calculated to re f lec t  the spread over the Treasuries, is added 
to the base rate. This margin varies by the month and year of the loss 
calculat ion date, and by a measure of the remaining term of the 
investment. 
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Thus, the following procedure was used for determining the table of 
interest rates to be used in the present value calculations for the 
private placement bonds results: 

i .  The Treasury rates by month and maturity (l-year, 2-year, 3- 
year, 5-year, 7-year, ]O-year and 30-year) for the years 1986- 
89 were obtained from the Federal Reserve Statistical Release. 

i i .  Data from the ACLI "New Investment Commitments" survey was 
used to determine the spread over the Treasuries by month and 
year, and maturity. 

i i i .  For each month, year and Treasury maturity, the sum of the 
Treasury rate and the spread was rounded to the nearest .25%. 

Once the table of interest rates was developed, the interest rates to 
be used for the original and revised cash flows of a specific credit 
r isk event were determined by the month and year of the event and the 
remaining term of the investment, as measured by: 

~ t CF t divided by ~ CF t 
t = l  t = l  

where CF t - cash flow at time t for the appropriate original and 
revised cash flows. 

Different interest rates were selected i f  the values of the remaining 
term of the investment were different for the original and revised cash 
flows. 

6. Calculation of Exposure 

The exposure base represents the total holdings for those investments included 
in the study during the study period. Year end values are used to fac i l i ta te  
data collection using Schedules B and D of annual statements. 

The calculation of exposure is based on oPj, the outstanding principal at year 
end j ,  as follows. 

a. Assets that are ~ credit ri~;k events 

i .  Assets in both year enJ j-1 and year end j exposure data f i les  

ExposUZeyeaI j = (OPj_ 1 +OPj}/2 

i i .  Assets only in year end j - ]  exposure data f i l e  (e.g., maturity) 

Erp°sUreyeal j = OP j_I / 2 
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i i l .  Assets only in year end j exposure data 
acquisition during year) 

ExposUreyear j " OPj/2 

f i l e  (e.g., new 

b. Assets that incurred a c red i t  r i sk  event durtng year j 

Exp°sUreyear  j " OPj_ 1 

c. Assets that incurred a c red i t  r isk  event pr ior  to year j and are in year 
end J-] and/or year end J exposure data f t le  

E x p o s u r e y e a  r j = 0 

Aggregate exposure is the sum of the exposure for the individual assets. 
Exposure by number of assets is calculated using the same principles. 

I I .  Overview of results 

A. Use of results 

The data and data processing l imitations identified in Section I.A.4 suggest that 
the results of this pi lot study over four years are of relat ive rather than 
absolute value. One should not over-rely on the absolute magnitude of the 
results. They inevitably reflect market conditions of the period in question. 
Until a few more years of data are collected to encompass an economic cycle more 
fu l l y ,  the value of the 1986-89 study l ies in assessing the relative 
significance of identif iable risk factors. The approach of the study is an 
empirical one through the pooling of intercompany data using consistent 
de f in i t i ons .  

For those involved In product pricing, reserving and setting investment risk 
margins, the trends and patterns of the results can provide a basis for 
comparison with assumptions currently beirg used. Ultimately, i t  is anticipated 
that detailed results by asset type and asset characteristic w i l l  be useful in 
models in a manner similar to how companies often use the intercompany mortality 
and morbidity data. 

For those involved in developing and managing investment portfolios, the trends 
and patterns can assist in providing a better understanding of how various asset 
characteristics impact risk and, ultimately, how to best set risk premiums. 

The Coordinating Committee believes that the primary value of the resul ts based 
on the ]986-89 data is that the resul ts  ,]emonstrate the a b i l i t y  to gather and 
analyze such data using a loss calculat ion methodology that provides a 
disciplined framework for analyzing credit risk and for assessing what data is 
needed to appropriately manage credit risk. 
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B. Results 

The final report contains intercompany analysis of both the commercial mortgage 
loan data and the private placement bond data. The report also includes results 
by the following characteristics for all companies combined. 

Comercial Mortqaqes Prjw~Q Placement~ 

• by year of funding • by quality rating 
• by loan to value (most recent; earliest; and NAIC) 
• by interest rate • by original coupon rate 
• by property type • by type of credit event 
• by geographic location • by years since funding 

The following table Il lustrates the form of the results by giving the results for 
al l  companies and al l  years combined. These results can best be interpreted tn 
the context of the discussion and the other results contained tn the f inal 
report.  

(A) 
Incidence Rate by Number 

(EXP = Bxpomrc 
CRIE = Credh Risk Event) 

ALL 
COMPANIES 

CREDIT RISK EVENT LOSS EXPE]PJENCE 

(000 O~,rH ~D FOR DOLLAR AMOUNTS) 

(B) (C~ 
[ncideme Rate by Amount Lout Sevedty 

(IEXP - Expomm Economic LoudCRE 
CRE = Credit Rid, Event) Expomm 

ALL ALL 
COMPANIES COMPANIES 

(D) 
Economic LoM/AJI Exposure 

ALL 
COMPANIES 

PRIVATE 
PLACEMENTS 
1986-89 

COMMERCIAL 
MORTGAGES; 
1986-89 

CRFJ 179 
EXPI 31,764.0 
RATIO 0.0056 

CITE// 1,256 
EXP! 66,980.0 
RATIO 0.0188 

CREEXp 1,7gl,l10 
ALL EXP 233,053,414 
RATIO 0.0076 

CRE EXP 7,6~8,152 
ALL E:XP 313,687,585 
RATIO 0,0245 

ECONLOSS 518,704 
CREEXP 1,781,110 
RATIO 0.2912 

ECONLOSS 1,915,768 
CP~EXP 7,668,152 
RATIO 0,2495 

ECONLOSS 518,704 
ALL EXP 233,053,414 
RATIO 0.0022 

ECON LOSS 1,915,768 
ALL EXP 313,687,585 
RATIO 0.0061 

Companies that  participated tn the 1986-89 study have already 
based on the i r  own data, as well as the equivalent of the f inal  
organized as indicated by the Table of Contents. 

received results 
report, which ts 
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I I I .  Where do we go from here? 

There are at least three directions to go as we continue to study credi t  r isk: 
update data, add data contributors fro~ other financial intermediaries and study 
other asset types. The Coordinating Committee believes al l  three are desirable. 
Updating data through 1992 is already being pursued. As that is pursued, wewi l l  
approach other financial intermediaries such as banks and pension funds for data 
contributions. Expanding the methodology to other asset types is re la t ive ly  
straightforward. In part icular,  studying public bond holdings of insurance 
companies or other f inancial intermediaries should not present any par t icu lar ly  
d i f f i c u l t  problems and could provide, for example, an indication whether the 
signif icant difference between the loss severity of private placement bonds and 
public bonds is due to the difference between privates and publics, the 
difference between asset management by insurance companies and asset management 
by other investors, or some other difference (e.g. difference in qual i ty rating 
systems or distributions}. 

questions, Additional Information 

] f  you have any questions or would l ike information on how you or your company 
can support the ongoing study by contrlbutlng data or by providing financial 
assistance, please contact the Society of Actuaries Research Department at 708- 
706-3574 (FAX: 708-706-3599). 
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