
First quarter median in-
terest rate sensitivity rose 
sharply to 187 basis points, 
up from 145 basis points in 
the fourth quarter of last year. 
The increase in sensitivity 
was due to the change in in-
terest rates in the first quarter 
that widened the duration gap 
between assets and liabilities 
for the industry.  

Both the median pre-
shock and post-shock Net 
PortfolioValue (NPV) ratios 
rose in the first quarter. How-
ever, the number of thrifts 
with post-shock NPV ratios 
below 4.0 percent remained 
unchanged at five institu-
tions. 

The Treasury yield curve 
continued to flatten in the 

First Quarter Sees Substantial Rise in Sensitivity 

Model Risk 

What is model risk? Is 
it a risk that should concern 
today’s banking institutions 
as they pursue business 
plans based on decisions 
made with computer mod-
els? Is it important for an 
institution to validate mod-
els that are used for valua-
tion, hedging, economic 
capital allocation, and risk 
management purposes? If 
an institution ignores, or 
fails to have internal checks 
in place to both monitor and 
manage model risk effec-

tively, can bad things hap-
pen?   

One does not have to 
look too hard to find an-
swers to these questions. 
Recently, a large banking 
institution has been in the 
headlines due to model risk. 
This institution specializes 
in, among other things, the 
origination and securitiza-
tion of non-conforming, 
fixed-rate, single-family 
mortgage loans.  

As part of its securitiza-
tion program, this institu-

tion historically has re-
tained floating-rate interest-
only securities (IOs) whose 
value is based on the differ-
ence between the fixed-rate 
coupons of the pool of se-
curitized mortgage loans 
and the three-month LIBOR 
rate. 

The insitution’s IOs do 
not trade in an active secu-
rity market.  As a result, 
their fair values must be es-
timated using a computer 
valuation model.  

(Continued on page 2) 
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first quarter. Between the 
fourth quarter of 2004 and the 
first quarter of this year, rates 
rose for all maturities except 

for those at the long end of the 
yield curve. The two-year 
yield rose by 72 basis points, 

(Continued on page 5) 
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(Continued from page 1) 
In theory, the value of 

the floating-rate IO strips 
is the present value of the 
excess spread between the 
weighted-average fixed 
coupon of the loans in the 
mortgage pool and the 
three-month LIBOR rate 
paid to investors over the 
expected life of the loans.   

For several years, the 
insitution’s reported IO 
valuations did not appear 
to be an issue.  In early 
2005, however, a flaw 
was discovered in its IO 
valuation model after 
consultations with several 
financial institutions and 
valuation experts. Specifi-
cally, the institution was 
incorrectly using a single 
point-in-time three-month 
LIBOR rate, instead of 
using the LIBOR forward 
curve, when projecting 
future cash flows for its 
floating-rate IO portfolio.  

This simple mistake 
substantially overstated 
the value of the IOs, be-
cause in early 2005 inves-
tors in similar IO instru-
ments were assuming that 
the three-month LIBOR 
rate would rise over time 
in a manner consistent 
with the LIBOR forward 
curve.  The institution’s 
modeling assumption that 
the three-month LIBOR 
rate would remain con-
stant over the expected 
life of its floating-rate IOs 
was inconsistent with 
market convention and 
expectations. 

As a result of this 
modeling error, the insti-
tution announced that it 
would have to restate its 
earnings for 2000 through 
2004 to decrease the fair 
value of its floating-rate 
IO portfolio by $400 to 
$600 million.  

What happened at the 
banking institution is a 
classic example of model 
risk, where an error was 
made in one of the valua-
tion model’s inputs.  Be-
cause of this error, senior 
management at the bank 
and its shareholders had a 
dramatically wrong pic-
ture of the company’s net 
worth and profitability. 

The repercussions for 
the institution have been 
severe.  Since January 18 
of this year, when ana-
lysts and investors first 
became aware that its 
floating-rate IO strips 
were substantially over-
valued, the firm’s stock 
price has decreased 77 
percent. 

The losses incurred 
from the overvaluation of 
its floating-rate IO portfo-
lio is just the most recent 
example of the potential 
risks inherent in using 
computer-based financial 
models that are improp-
erly validated or tested. 
Model risk is an issue that 
financial institutions can-
not afford to ignore given 
the potential for material 
losses. Also, the use by 
banking institutions of 
models that have not been 

validated or tested prop-
erly is a poor business 
practice that raises safety 
and soundness concerns 
for regulators. 

In this article, we ad-
dress the issue of model 
risk. Specifically, we ex-
amine the components of 
a typical model and dis-
cuss how model risk 
arises. We also discuss 
the importance of model 
risk mitigation and man-
agement, and argue that 
the most effective way for 
banking institutions to 
mitigate model risk is 
through effective model 
validation.   

In this regard, we pre-
sent the key model valida-
tion principles set forth by 
the Office of the Comp-
troller of the Currency 
(OCC) in OCC Bulletin, 
2000-16, which addresses 
risk modeling and model 
validation.  

Model validation in-
creases the reliability of 
models and also promotes 
enhancements and a bet-
ter grasp of the strengths 
and weaknesses of mod-
els among management 
and user groups. 

 
Overview of Financial 
Risk Modeling  
 

Financial instruments 
and the balance sheets of 
financial institutions have 
changed dramatically 
over the last 35 years. 
Prior to the development 
of option pricing models 

by Black and Scholes 
(1973) and Merton 
(1973), financial models 
were simple and rela-
tively few in number.  

Since that time, how-
ever, the interaction be-
tween financial innova-
tion, model development, 
and advances in computer 
technology has dramati-
cally increased both the 
number and sophistication 
of financial models. 
These models are typi-
cally used for valuation, 
hedging, risk manage-
ment, and economic capi-
tal allocation. 

One needs to look no 
farther than the banking 
industry to see how model 
advancements have 
shaped the managerial 
decision-making process.  
In the 1970s and 1980s, 
most banks managed their 
interest rate exposure us-
ing a simple gap ap-
proach.   

In the 1990s, how-
ever, as computers be-
came more powerful and 
less expensive, many 
banking institutions began 
using more sophisticated 
risk modeling techniques, 
such as duration analysis, 
net interest income simu-
lation, and option-
adjusted spread calcula-
tions based on Monte 
Carlo simulations, to 
manage their business. 

 
If used properly, 

these more advanced 
(Continued on page 3) 
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(Continued from page 2) 
models can provide senior 
management with a better 
understanding of the risks 
associated with the op-
tions embedded in both 
on- and off-balance-sheet 
financial instruments.   
However, using these 
models incorrectly can 
have disastrous conse-
quences. 

Valuing mortgage 
servicing rights, mortgage 
derivatives, such as POs 
and IOs, and financial de-
rivatives, such as caps, 
floors, and swaptions, 
with computer models can 
be a very complex proc-
ess.  Clearly, if a model is 
not fully understood by 
management, is inappro-
priately applied, or is in-
correctly implemented, 
decisions made on the ba-
sis of its output may be 
wrong and business plans 
may fail as a result. 
 
 
The Basics of Financial 
Models  
 

A model is an abstract 
or mathematical represen-
tation of something in the 
real world. There are all 
kinds of models, ranging 
from simple, internally 
developed spreadsheet 
models in Excel, for ex-
ample, to complex com-
puter models developed 
internally in computer 
languages, such as C++, 
or by third-party software 
vendors, such as QRM or 
Bloomberg.  

The types of financial 
models used by banking 
institutions typically fall 
into two major categories, 
business strategy models 
and risk management 
models.  Business strat-
egy models provide for 
income simulation, budg-
eting, economic value 
added (EVA) analysis, 
and profitability forecast-
ing.  Risk management 
models are often used for 
Asset-Liability Manage-
ment (ALM), Value-at-
Risk (VaR) estimation 
and credit scoring. 

Regardless of what a 
model is designed to do, 
all models consist of three 
basic components: input, 
processing, and output. 
The input component con-
sists of the raw data and 
assumptions that are en-
tered into the model. The 
processing component 
consists of the computer 
code, logic, economic, 
financial, mathematical 
and statistical theories, 
and calculations that are 
used when the model is 
run. Finally, the output 
component consists of the 
results produced by the 
model that are used in de-
cision making. 

It is important to note 
that many large models, 
such as those used by fi-
nancial institutions to 
measure and manage their 
interest rate risk, consist 
of several different (sub) 
models. For example, to-
day’s basic ALM model 
will consist of a mortgage 

prepayment model, an in-
terest rate model, a Monte 
Carlo model, and a core 
deposit model, just to 
name a few. 

Any model, whether 
internally developed or 
obtained from a third-
party, has model risk in-
herent in its use.  For ex-
ample, the use of 
Bloomberg models to 
value a mortgage deriva-
tive, such as a CMO, in-
volves model risk, just as 
a model developed inter-
nally for the same pur-
pose does. However, the 
potential for model risk 
increases dramatically 
when using complex 
models that are them-
selves made up of models. 
 
Typology of Model Risk 
 

Model risk exposes 
financial institutions to 
the risk of incurring unex-
pected losses because the 
model’s output fails to 
closely approximate or 
predict reality.  Model 
risk can take many forms.  

It can occur, for ex-
ample, when an incorrect 
model is used or a correct 
model is misspecified. 
This type of model risk is 
frequently encountered 
when models are used to 
price new complex finan-
cial derivatives with 
unique features that make 
them path dependent, or 
dependent on more than 
one source of risk. 

Errors in model im-
plementation, in model 

calibration, and data en-
try, or wrong assumptions 
can also cause model risk. 
Model risk associated 
with problems in model 
calibration, for example, 
can arise if outliers in the 
raw data are ignored in 
estimating a model’s pa-
rameters.  

Finally, model risk 
can occur when a correct 
model is misapplied. For 
example, if a model is es-
timated and calibrated us-
ing raw data that are asso-
ciated with normal market 
conditions, the model’s 
predictions can be dra-
matically wrong if the 
model is used to price an 
instrument in a highly 
volatile market. 

Model risk may also 
arise from something as 
simple as poor communi-
cation in an institution. 
For example, the lack of 
well-designed reports that 
convey important model 
results to management in 
an easily understood for-
mat can lead to model 
risk, because incorrect 
decisions could be made 
in implementing business 
plans.  

Poor communication 
exists between different 
divisions of a company 
can also create model 
risk. Accounting and risk 
management divisions in 
a banking institution 
could be valuing the same 
financial instrument with 
the same valuation model, 
but with different assump-

(Continued on page 4) 
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(Continued from page 3) 
tions. 

In using any model, it 
is important for users to 
understand the model’s 
technical limitations and 
to communicate these to 
management.  In order to 
appreciate what a model 
can be used for, it is im-
portant to know what it 
cannot be used for.  

In and of itself, the 
existence of model limita-
tions is not really a prob-
lem. It only becomes a 
problem that can lead to 
model risk when the limi-
tations are not fully 
grasped and lead to bad 
decisions. 
 
 
Mitigation of Model 
Risk  
 

The best way to miti-
gate and manage model 
risk is through effective 
model validation. The 
OCC Bulletin 2000-16 
highlights three generic 
procedures that should be 
applied by a financial in-
stitution when validating 
a model. These proce-
dures are: (1) independent 
review of the logical and 
conceptual soundness of 
the model, (2) comparison 
of the model’s results 
against the results pro-
duced by other models 
that are used as bench-
marks, and (3) compari-
son of the model’s predic-
tions against actual or ob-
served outcomes in the 
real world. Ideally, these 

three procedures should 
be applied to each of the 
three components that 
make up a model, that is, 
the input, processing, and 
output components. 

In order to ensure that 
model validation and test-
ing is effective, a finan-
cial institution should 
have formal model valida-
tion policies. In addition, 
model validation efforts 
specified in the policies 
should be consistent with 
management’s assessment 
of the proper trade-off be-
tween the costs and bene-
fits of model validation. 
 
 
Elements of Effective 
Model Validation Policy 
 

The OCC bulletin de-
scribes five elements that 
should make up an insti-
tution’s formal validation 
policy. These elements 
are: (i) independent model 
review, (ii) defined re-
sponsibility, (iii) model 
documentation, (iv) ongo-
ing model validation, and 
(v) audit oversight. 

 
Independent Model Re-
view 
 

Model validation 
should be done by person-
nel that are as independ-
ent as possible from those 
who developed the model.  

At large banking in-
stitutions, independent 
review is often available 
internally, and can be 
complemented by exter-

nal reviewers or internal 
audit.  At smaller institu-
tions, the validation pol-
icy should provide for as 
independent a review as 
feasible. 

When comprehensive 
independence is not feasi-
ble, the validation policy 
should explicitly provide 
for effective communica-
tion between modelers 
and decision makers. 
Moreover, model builders 
have the responsibility to 
provide clear and infor-
mative descriptions of 
modeling assumptions 
and model limitations to 
senior management. 
 
Defined Responsibility 
 

Model validation re-
sponsibility should be for-
malized and defined just 
as is the responsibility for 
model development.  

At large banking in-
stitutions, policies should 
specify that, before a 
model can enter produc-
tion, (a) the independent 
model validation unit or 
external reviewer must 
document the model vali-
dation tests and reasons 
for concluding the model 
is valid, and (b) internal 
audit must verify that no 
models enter production 
without formal approval 
by the validation unit. 

At smaller institutions 
that lack the resources for 
effective independent re-
view, the validation pol-
icy should explicitly re-
quire senior management 

to formally approve all 
models that are used for 
pricing or to set risk lim-
its.  

Management should 
approve the conceptual 
approach and the key as-
sumptions used in such 
models, and verify that 
reasonable quality control 
has been met. 
 
Model Documentation 
 

Model documentation 
creates a corporate mem-
ory when key modeling 
personnel leave a banking 
institution. At the corpo-
rate level, a catalogue of 
all models and their appli-
cations should be main-
tained.  

Validation policy 
should also require docu-
mentation for specific 
models that is adequate to 
facilitate independent re-
view, training of new 
staff, and clear thinking 
by the model developer. 

The most rigorous 
validation policies should 
require documentation 
that is detailed enough to 
precisely reproduce the 
model under review. At a 
minimum, model docu-
mentation should provide 
summary overviews of 
the general procedures 
used and the reasons for 
choosing those proce-
dures, describe model ap-
plications and limitations, 
identify key personnel 
and milestone dates in 
model construction, and 

(Continued on page 5) 
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(Continued from page 4) 
describe validation proce-
dures and results. 
 
Ongoing Model Valida-
tion 
 

Most models are fre-
quently changed after go-
ing into production in re-
sponse to changes in the 
environment or to incor-
porate improvements in 
modelers’ understanding 
of what the model is de-
signed to do. Best prac-
tices for validation poli-
cies require that all 
changes in the modeling 
process be documented 
and submitted for inde-
pendent review. Model 
changes should generally 
be allowed only periodi-
cally, and only after inde-

pendent review and ap-
proval by management at 
the appropriate level in 
the banking institution. 

It is useful for an in-
stitution to store multiple 
copies of model code to 
facilitate disaster recov-
ery, as well as to monitor 
assumption changes. 
Models should be sub-
jected to change-control 
procedures, so that only 
approved personnel can 
make changes to the 
model code. 
 
Audit Oversight 
 

While large banking 
institutions may have 
model validation units 
with internal audit depart-
ments, model validation is 
frequently outside the 

scope of audit responsi-
bilities. Nevertheless, the 
formal validation policy 
should specify explicitly 
that internal audit is re-
sponsible for ensuring 
that the model validation 
and model-validation 
units adhere to the formal 
policy. 
 
 
Conclusion 
 
       Financial models are 
useful in measuring and 
managing interest rate 
risk, credit risk, and op-
erational risk, to name 
just a few of the risks that 
confront today’s banking 
institutions. However, the 
growing use and com-
plexity of financial mod-
els for valuation, hedging, 

and risk management in-
creases the potential for 
model error and model 
risk.  

Model risk occurs be-
cause a model’s data or 
assumption inputs, its 
processes, its outputs, and 
the interpretation of its 
output may be flawed in 
some way.  

Mitigating and man-
aging this risk through 
implementation of a com-
prehensive system of ef-
fective controls is essen-
tial to ensure management 
and the board have reli-
able information to adjust 
business plans and strate-
gies as market conditions 
change.■ 

Model Risk (continued) 
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(Continued from page 1) 
while the 30-year yield fell 
by 7 basis points.  

Evidence of a flatter 
yield curve is provided by 
the difference between the 
two-year and 10-year yields. 
In December 2004, the dif-
ference was 115 basis 
points. At the end of March 
2005, this difference fell to 
70 basis points. 

The flatter yield curve 
put downward pressure on 
the net interest margins of 
savings institutions. Average 
net interest margin fell by 
three basis points to 287 ba-
sis points in the first quarter, 
down from 290 basis points 
in the prior quarter.  

This slight fall in mar-
gins was due to a larger 
quarterly increase in interest 
expense (15 basis points) 
relative to the quarterly in-
crease in interest income (13 
basis points). 

Between December 
2004 and March 2005, 
thrifts increased their portfo-
lio holdings of single-family 
adjustable-rate mortgages 
(and mortgage-backed secu-
rities (MBS)) from $453.7 
billion to $470.9 billion. In 
percentage terms, thrifts 
held 65.7 percent of their 
single-family mortgages in 
ARMs at the end of March 
2005 compared to 64.8 per-
cent at the end of December 

2004. 
There was also a change 

in the portfolio mix of ad-
justable-rate mortgages. Be-
tween December 2004 and 
March 2005, thrift portfolio 
holdings of non-teaser, lag-
ging index ARMs with a 
reset frequency of one-
month rose 7.5 percent.  

Over the same period, 
thrift portfolio holdings of 
non-teaser Treasury ARMs 
with reset frequencies of six 
months or less and between 
seven months and two years 
rose 12.9 percent and 4.5 
percent, respectively. 

The liabilities side of 
the balance sheet for thrifts 
witnessed some changes be-

tween the first quarter and 
the previous quarter. Total 
variable-rate borrowings 
rose from $165.8 billion to 
$186.1 billion. Over the 
same period, brokered de-
posits with an original ma-
turity of 12 months or less 
rose from $26.5 billion to 
$31.7 billion. 

Total thrift industry 
earnings reached a new re-
cord level in the first quar-
ter. Net income rose to $4.0 
billion, up from $3.76 bil-
lion in the fourth quarter.  

Consistent with the rise 
in earnings, thrift profitabil-
ity also rose from the previ-
ous quarter. The average 

(Continued on page 6) 

Page 5                                                                                                                                          The Quarterly Review of Interest Rate Risk 



CMT Yield Curves

1.00

2.00

3.00

4.00

5.00

6.00

Maturity

Pe
rc

en
t

September 30, 2004 December 31, 2004 March 31, 2005

(Continued from page 5) 
return on assets (ROA) for the 
industry rose to 1.22 percent 
in the fourth quarter, up from 
1.17 percent in the fourth 
quarter. The first quarter im-
provement in ROA was due 
to lower loan loss provisions 
and noninterest expense, and 
higher mortgage loan servic-
ing fee income. 

The 30-year mortgage 

rate, as measured by the con-
tract interest rate on Freddie 
Mac commitments for fixed-
rate 30-year mortgages, rose 
to 6.04 percent at the end of 
the first quarter, up from 5.81 
percent from the prior quarter. 
As a result of the increase in 
longer-term interest rates in 
the first quarter, the volume 
of mortgage refinancing fell. 

First-quarter 1-4 family 

mortgage originations by 
thrifts fell to $141.1 billion, 
down from $154.1 billion in 
the fourth quarter. Total 
mortgage originations by 
thrifts in the first quarter were 
$160.4 billion, down from  
$176.6 billion in the fourth 
quarter. The first quarter saw 
the ARM share of total thrift 
mortgage originations fall to 
50 percent, down from 62 

percent in the prior quarter.  
Mortgage refinancing 

activity accounted for 37.2 
percent of thrift originations 
of single-family mortgages in 
the first quarter, up from 35.8 
percent in the previous quar-
ter. This increase is consistent 
with the mortgage refinancing 
activity of all lenders, where 
the proportion rose to 46 per-

(Continued on page 7) 
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(Continued from page 6) 
cent from 42 percent. 

The industry’s median 
effective duration of assets 
rose from 1.82 to 1.96 be-
tween December 2004 and 
March 2005. With the in-
crease in interest rates during 
the first quarter, the rate of 
mortgage prepayments fell. 

As a result of the fall in pre-
payments, the durations of 
both mortgages and total as-
sets rose.  

The industry’s median 
effective duration of liabili-
ties fell from 1.62 to 1.59 in 
the first quarter. 

The median pre-shock 
NPV ratio for the industry 

rose to 14.0 percent in the 
first quarter, up from 13.6 
percent in the prior quarter. 
The median post-shock NPV 
ratio rose slightly, moving 
from 12.09 percent in the pre-
vious quarter to 12.13 percent 
in the first quarter. The num-
ber of thrifts with a post-
shock NPV ratio below 4 per-

cent remained unchanged at 
five institutions. 

For the thrifts filing 
Schedule CMR in the first 
quarter, a 200 basis point in-
crease in interest rates would 
cause the industry’s net port-
folio value to fall by 15 per-
cent or $23.9 billion.  In con-

(Continued on page 8) 
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trast, a 200 basis point de-
crease in interest rates would 
cause the industry’s net port-
folio value to fall by 1 per-
cent or $797 million.  

The percentage of thrifts 
with a post-shock NPV ratio 

over 6 percent fell in the first 
quarter. In the first quarter, 
these thrifts made up 97.7 
percent of the industry, com-
pared to 98.1 percent in the 
previous quarter. 

The number of thrifts 
with a post-shock NPV ratio 

below 6 percent rose to19 
institutions in the first quar-
ter, down from 16 in the prior 
quarter.  

The percentage of thrifts 
with interest rate sensitivity 
of 200 basis points or less 
decreased in the first quarter, 

falling to 55.5 percent from 
64.6 percent in the prior 
quarter. Finally, the percent-
age of thrifts with over 400 
basis points in interest rate 
sensitivity rose to 5.9 percent 
in the first quarter from 4 
percent in the prior quarter.■ 

Minimal  Moderate  Significant  High 

Thrifts with Post-Shock NPV Ratios
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Interest Rate Risk Measures 

% Change 
in NPV

% Change 
in NPV

Dec-04 Mar-05 Dec-04 Mar-05
+300 8.48% 9.11% -28% -25%
+200 9.70% 10.13% -16% -15%
+100 10.67% 10.98% -7% -7%
Base 11.29% 11.60% 0% 0%
-100 11.35% 11.80% 1% 2%
-200 N/A 11.43 N/A -1%
-300  N/A  N/A N/A N/A

NPV as % of PV of 
Assets

Interest Rate Risk Measures
Industry Aggregates
Last Two Quarters

Under 
100bp

101-
200bp

201-
400bp

Over 
400bp Total

Over 
10%

240 172 173 22 607

6% to 
10%

66 52 74 9 201

4% to 
6%

0 0 11 0 11

Below 
4%

1 1 1 2 5

Total 307 225 259 33 824

Post-Shock NPV Ratio and
Sensitivity Measure Matrix

December 2004

Minimal  Moderate  Significant  High 

Under 
100bp

101-
200bp

201-
400bp

Over 
400bp

Total

Over 
10%

150 215 211 36 612

6% to 
10%

29 61 94 9 193

4% to 
6%

0 1 11 2 14

Below 
4%

0 1 2 2 5

Total 179 278 318 49 824

Post-Shock NPV Ratio and
Sensitivity Measure Matrix

March 2005
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Comparative Trends in the Four OTS Regions 

Median Sensitivity by OTS Region
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The Northeast Region 
had the highest median sensi-
tivity, at 218 basis points at 
the end of the first quarter, 
while the West Region had 
the lowest median sensitivity, 
at 147 basis points.  

All OTS regions saw 
their median sensitivities in-
crease in the first quarter. The 
Northeast, Southeast, Mid-
west, and West Regions saw 

their median sensitivities go 
up by 15.6 percent, 20.8 per-
cent, 42.9 percent, and 36.1 
percent, respectively. 

The Northeast Region 
had the highest median asset 
duration, at 2.34 at the end of 
the first quarter. The South-
east, Midwest, and West Re-
gions had median asset dura-
tions of 1.93, 1.65, and 1.69, 
respectively. 

For the first quarter, the 
Northeast Region had the 
highest pre-shock NPV ratio 
at 14.5 percent, while the 
West Region had the lowest 
pre-shock NPV ratio at 13.2 
percent.  

The Northeast, South-
east, and Midwest Regions 
saw their median post-shock 
NPV ratios increase, while 
the West Region experienced 

a decrease in its median post-
shock NPV ratio.   

Finally, the median li-
ability duration for the North-
east, Midwest, and West Re-
gions fell, while the median 
liability duration stayed the 
same for the Southeast Re-
gion in the first quarter.■ 

Regional Comparisons 



Appendix A — All Thrifts 

Post-Shock NPV Distribution
All Thrifts
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Descriptive Statistics
Median = 12.13
Mean = 13.98
Standard Deviation = 8.7
Skewness = 5.01
Kurtosis = 34.65
Maximum = 91.49
Minimum = -0.41
Count = 824

Pre-Shock NPV Ratio Distribution
All Thrifts
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Descriptive Statistics

Median = 14.02
Mean = 15.98
Standard Deviation = 8.66
Skewness = 4.85
Kurtosis = 32.69
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Minimum = 2.58
Count = 824

Sensitivity Measure Distribution
All Thrifts
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Des criptive Statis tics
Median = 187
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Skewnes s  = 0.97
Kurtos is  = 1.39
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Count = 824
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Liabilities Duration Distribution
All Thrifts
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Descriptive Statistics

Asset Duration Distribution
All Thrifts
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Appendix B — Northeast Region 

Sensitiv ity  Measure  Distribution
Northeast
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Pre-Shock NPV Ratio Distribution
Northeast
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Northeast
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Asset Duration Distribution
Northeast
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Liabilities Duration Distribution
Northeast
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Appendix C — Southeast Region 

Sensitiv ity  Measure  Distribution
Southeast
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Pre-Shock NPV Ratio Distribution
Southeast

0

20

40

60

0 10 20 30 40 50 60 70 80

NPV Ratio (Percent)

Percent of Thrifts

Descriptive Statistics

Median = 13.77
Mean = 15.31
Standard Deviation = 7.16
Skewness = 4.89
Kurtosis = 40.65
Maximum = 87.09
Minimum = 2.58
Count = 292

Post-Shock NPV Distribution
Southeast
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Southeast
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Appendix D — Midwest Region 

Sensitiv ity  Measure  Distribution
Midw est
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Des criptive Statis tics

Post-Shock NPV Distribution
Midwest
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Midwest

0

20

40

60

0 10 20 30 40 50 60 70 80

NPV Ratio (Percent)

Percent of Thrifts

Descriptive Statistics

Median = 14.19
Mean = 15.69
Standard Deviation = 7.98
Skewness = 4.91
Kurtosis = 33.77
Maximum = 78.95
Minimum = 7.84
Count = 191

Asset Duration Distribution
Midwest

0

20

40

60

-3 -2 -1 0 1 2 3 4 5 6 More

Duration

Percent of Thrifts

Descriptive Statistics

Median = 1.65
Mean = 1.73
Standard Deviation = 0.71
Skewness = 0.35
Kurtosis = 0.5
Maximum = 3.96
Minimum = -0.58
Count = 191

Liabilities Duration Distribution
Midwest

0

20

40

60

-3 -2 -1 0 1 2 3 4 5 6 More

Duration

Percent of Thrifts

Descriptive Statistics
Median = 1.54
Mean = 1.53
Standard Deviation = 0.44
Skewness = 0.35
Kurtosis = 2.74
Maximum = 3.61
Minimum = 0.22
Count = 191

Volume 10, Issue 1                                                                                                                                                                               Page  13 



Appendix E — West Region 

Sensitiv ity  Measure  Distribution
West
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Duration:  A first-order approximation of the price sen-
sitivity of a financial instrument to changes in yield. The 
higher the duration, the greater the instrument’s price sensi-
tivity. For example, an asset with a duration of 1.6 would be 
predicted to appreciate in value by about 1.6 percent for a 1 
percent decline in yield. 

 
Effective Duration: The average rate of price change in 

a financial instrument over a given discrete range from the 
current market interest rate (usually, +/-100 basis points).  

 
Estimated Change in NPV: The percentage change in 

base case NPV caused by an interest rate shock. 
 
Kurtosis: A statistical measure of the tendency of data 

to be distributed toward the tails, or ends, of the distribution. 
A normal distribution has a kurtosis statistic of three. 

 
NPV Model:  Measures how six hypothetical changes in 

interest rates (three successive 100 basis point increases and 
three successive 100 basis point decreases, assuming a nor-
mal interest rate environment) affect the estimated market 
value of a thrift’s net worth.  

 
 

Post-Shock NPV Ratio: Equity-to-assets ratio, follow-
ing an adverse 200 basis point interest rate shock (assuming a 
normal interest rate environment), expressed in  present value 
terms (i.e., post-shock NPV divided by post-shock present 
value of assets). Also referred to as the exposure ratio. 

 
Pre-Shock NPV Ratio: Equity-to-assets expressed in 

present value terms (i.e., base case NPV divided by base case 
present value of assets). 

 
Sensitivity Measure: The difference between Pre-shock 

and Post– shock NPV Ratios (expressed in basis points). 
 
Skewness: A statistical measure of the degree to which a 

distribution is more spread out on one side than the other. A 
distribution that is symmetric will have a skewness statistic 
of zero. 

 
 

Glossary 
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