
Median thrift sensitiv-
ity rose to 198 basis points 
in the first quarter, up 
from 190 basis points in 
December.  This increase 
reflects the rise in interest 
rates between the fourth 
quarter of 2001 and the 
first quarter of this year.   

Both the median  pre– 
and post-shock Net Portfo-
lio Value (NPV) ratios rose 
between the fourth and 
first quarters.  In addition, 
the first quarter saw the 
number of thrifts with high 
interest rate risk fall to 10, 
down from 17 thrifts in the 
previous quarter. 

See details inside, 

Median Sensitivity Rises in the First Quarter 

Differences in Published Spot and Implied Forward Rates  
Each quarter, we re-

ceive inquiries regarding 
differences between the 
Treasury spot and implied 
forward interest rates re-
ported in the OTS Price Ta-
bles and those reported by 
Bloomberg. The explana-
tion for the rate differences 
rests primarily on differ-
ences in the methodologies 
used to produce the theo-
retical zero-coupon, or spot 
rate, curves. 

The Treasury spot rate 
curve shows the interest 
rate yields on Treasury se-
curities that pay no inter-
mediate coupons. Because 
Treasury spot yields are 
not directly observable for 
most maturities, a yield 
curve of this type must be 
constructed. Further com-

plicating the problem is the 
fact that there is only im-
perfect and incomplete 
price quote information 
available to construct the 
spot curve.   

In order to run the Net 
Portfolio Value (NPV) 
Model, it is necessary to 
first have a complete spot 
yield curve along with its 
implied forward rate curve. 
These curves must cover 
30 years in monthly incre-
ments as of the end of the 
quarter for which the 
model is used to produce 
NPV estimates.  

The spot yield curve 
must be produced from 
whatever data one can get 
on observable yields on 
Treasury bills, notes, and 
bonds. Because there is no 

single source of data on the 
underlying yields, and no 
single methodology to pro-
duce a spot yield curve, the 
spot curves generated by 
different entities may differ. 
For example, OTS follows 
its own methodology, 
Bloomberg follows its own, 
and the major bond trading 
houses, such as Lehman 
and Bear Stearns have 
their own proprietary 
methodologies.  

Thus, construction of 
the spot yield curve can be 
viewed as an art. At the 
same time, the calculation 
of implied forward rates 
from a given spot curve is 
merely a matter of simple 
algebra, as we will see be-
low.  

(Continued on page 2) 
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(Continued from page 1) 
This being the case, it 

is in the construction of the 
spot yield curve that we 
should find the roots of any 
significant differences 
among the implied forward 
rates observed from differ-
ent sources. The generation 
of implied forward rates 
from spot yields will mag-
nify any differences in 
those spot rates.  

Because different ap-
proaches are used to pro-
duce a complete spot rate 
curve, the implied forward 
rates that Bloomberg and 
OTS report are different. 
Indeed, these differences 
can be substantial. Exhibit 
1 presents the standard 
formula used to generate 
implied forward rates from 
a complete set of spot 
rates.  

In producing the im-
plied forward rates used by 
the NPV Model, OTS does 
the following:  First, Con-
stant Maturity Treasury 
rates (quoted as yields to 
maturity) for key maturities 
are obtained from the Fed-
eral Reserve Board’s Statis-
tical Release H.15. Second, 
yields to maturity for those 
maturities for which mar-
ket quotes are not observed 
are estimated using a sta-
tistical interpolation tech-
nique known as “cubic 
splining.”   

By definition, splines 
are an interpolation tech-
nique that can be used to 
fit a yield curve around 
known, observed points. 
Thus, in developing a com-
plete monthly spot yield 
curve, most yields will be 
estimated in this way.  

With cubic splining, a 
third-order polynomial is 
used to estimate the unob-
servable yields to maturity.  
(See the NPV Model Manual 
on the OTS web site for de-

tails.) 
Third, using the com-

plete set of yields to matur-
ity thus derived, the spot 
rate curve is estimated as-
suming par and using 
“bootstrapping.”  Boot-
strapping is a technique 
used to generate spot rates 
from the yields to maturity 
of coupon-bearing instru-
ments. The specific variant 
of this technique used by 
OTS is the variable B-knot, 

cubic spline. (See Frank 
Fabozzi, Valuation of Fixed 
Income Securities, 1994 for 
details on bootstrapping 
spot yield curves.) 

Once a complete set of 
spot rates is obtained, then 
the formula presented in 
Exhibit 1 can be used to 
generate implied forward 
rates for particular hori-
zons, say one-month, for 
example. 

A different approach to 

OTS and Bloomberg Implied Forward Rates (continued) 
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produce implied forward 
rates is used by 
Bloomberg in its default 
terminal settings. First, 
Bloomberg obtains ob-
served Treasury yields to 
maturity for key maturities 
using an internal database. 
Second, from these ob-
served yields to maturity, 
Bloomberg calculates what 
it terms “implied spot 
rates.”   

Third, in order to gen-
erate a complete set of spot 
rates, Bloomberg, in its de-
fault screen settings—  
which, at this writing, is all 
that is apparently available 
to the end-user for the gen-
eration of Treasury spot 
yields— uses a linear inter-
polation between these im-
plied spot rates. This inter-
polation approach involves 
fitting straight lines be-
tween the implied spot 
rates and then reading the 
estimated values from the 
fitted straight lines. Fi-

(Continued on page 3) 
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(Continued from page 2) 
nally, Bloomberg uses the 
formula in Exhibit 1 to pro-
duce implied forward rates.    

Figure 1 on the previ-
ous page presents plots of 
the spot rate curves re-
ported by OTS and 
Bloomberg for the end of 
the first quarter 2002.  The 
differences between the two 
spot rate curves can be at-
tributed to two factors. The 
first is that the samples of 
Treasury price quotes used 
to generate the yields to 
maturity underlying the 
spot rates differ. And sec-
ond, different approaches 
are used to populate the 
entire spot rate curve.  

For comparison pur-
poses,  Figure 2 presents 
plots of the OTS one-month 
implied forward rate curve 
used by the NPV Model and 
that found on Bloomberg 
using the linearly interpo-
lated spot rates. The OTS 
forward rate curve is pro-
duced from a complete spot 

yield curve which  in turn, 
is based on the smoothed, 
or splined, end of quarter 
yield to maturity data pro-
duced from rates reported 
by the U.S. Treasury for 
the quarter ended March 
2002. The Bloomberg im-
plied Treasury forward rate 
curve is obtained using the 
Forward Yield Curve Ana-
lytics (FWCV) function in 
Bloomberg for the quarter 
ended March 2002, using 
yield curve option number 
500.   

The two plots of the 
implied forward rate curves 
display markedly different 
behavior. The erratic, 
piece-wise linear pattern of 
Bloomberg’s implied for-
ward rates stems directly 
from the linear interpola-
tion of its implied spot 
rates.  

Linearly interpolated 
spot rate curves will pro-
duce saw tooth forward 
rate curves. This stems 
from the fact that, with lin-

ear interpolation, sudden 
changes in yields occur for 
small changes in maturity. 
Consistent with this point, 
Bloomberg’s implied for-
ward rate curve exhibits 
discontinuities at each of 
the observed yields to ma-
turity.  

In contrast, the OTS 
one-month implied forward 
curve does not have the 
discontinuities or saw 
tooth appearance displayed 
by the Bloomberg forward 
rate curve. This stems from 
the fact that the OTS spot 
yield curve is derived from 
smoothed, or splined, 
yields to maturity. 

In sum, although lin-
ear interpolation has its 
appeal, i. e., it is easily un-
derstood and implemented, 
spot rates developed from 
this procedure will produce 
highly irregular implied for-
ward rates. In order to 
avoid problems associated 
with using saw-toothed im-
plied forward rates in dis-

counting cash flows and 
valuing portfolios, OTS 
uses a methodology to pro-
duce spot rates that gener-
ates a smooth implied for-
ward curve.• 
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(Continued from page 1) 
Treasury rates rose at all ma-

turities between the fourth and 
first quarters. In addition, the 30-
year mortgage rate edged up 
slightly to 7.18 percent at the end 
of the first quarter from 7.16 at the 
end of the fourth quarter.    

The changes in interest rates 
between the fourth and first quar-
ters allowed a favorable lending 
environment to persist for the typi-
cal thrift for yet another quarter. 
As a result of a more steeply sloped 
yield curve, thrifts saw their net 
interest margins again rise. The 

industry’s average net interest 
margin improved to 318 basis 
points in the first quarter, up from 
312 basis points in the prior quar-
ter.   

The ARM share of total thrift 
mortgage originations rose to 40 
percent, up from 26 percent in the 
prior quarter. Along with the rela-
tive rise in ARM originations, the 
share of ARM mortgages held in 
portfolio climbed to 56 percent in 
the first quarter. 

The first quarter saw an easing 
in mortgage originations due to the 
increase in rates. First-quarter 1-4 

family mortgage originations by 
thrifts stood at $97.4 billion, down 
from $110.4 billion in the fourth 
quarter. Total mortgage origina-
tions in the first quarter were at a 
level of $ 110.9 billion, down from  
$124.2 billion in the fourth quar-
ter.  

Thrifts’ share of all 1-4 family 
originations was 22.9 percent in 
the first quarter, up from 17 per-
cent in the fourth quarter.  The 
first quarter witnessed a slight de-
crease in U.S. home ownership, 
falling to 67.8 percent from 68 per-

(Continued on page 5) 

ARM Market Share of Originations

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Mar-
00

Jun-
00

Sep-
00

Dec-
00

Mar-
01

Jun-
01

Sep-
01

Dec-
01

Mar-
02

P
er

ce
nt

Thrifts

All Lenders

ARM Share of Thrift Mortgage Portfolios

50%

52%

54%

56%

58%

60%

62%

Mar-
00

Jun-
00

Sep-
00

Dec-
00

Mar-
01

Jun-
01

Sep-
01

Dec-
01

Mar-
02

P
er

ce
nt

ARM Portfolio Percentage

Interest Rates and ARM Market Share 

The Quarterly Review Of Interest Rate Risk Page 4 



Median Pre- and Post-Shock NPV Ratios
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(Continued from page 4) 
cent by quarter-end.  

Refinancing activity of all 
mortgages accounted for 38.9 per-
cent of thrift originations in the 
first quarter, down from 41 percent 
in the fourth quarter. This de-
crease is consistent with the mort-
gage refinancing activity of all 
lenders, with the rate falling to 55 
percent in the first quarter, down 
from 70 percent in the prior quar-
ter.  

First-quarter thrift industry 
earnings rose to a record of $3.05 

billion, up from $2.93 billion in the 
fourth quarter.   

 The industry’s average effec-
tive duration of assets effectively 
remained the same, falling only 
slightly from 2.07 to 2.04 between 
the fourth and first quarters. 

 The industry’s average effec-
tive duration of liabilities also re-
mained largely the same, rising 
slightly to 1.39 in the first quarter, 
up from 1.38 in the prior quarter.         

The median pre-shock NPV ra-
tio for the industry rose from 12.5 
percent to 13.1 percent between 

the fourth and first quarters.   
The median post-shock NPV 

ratio rose to 11.4 percent in the 
first quarter, up from 10.8 percent 
in the prior quarter. 

 At the end of the first quarter, 
a 200 basis point increase in rates 
would result in a loss in net portfo-
lio value for 848 thrifts, while 73 
thrifts would see their net portfolio 
values rise. In the event that rates 
fell by 100 basis points, 722 thrifts 
would see their net portfolio values 
rise, while 199 thrifts would see a 

(Continued on page 6) 

Duration and NPV Sensitivity Measures 
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(Continued from page 5) 
decrease in their net portfolio val-
ues. 

The number of thrifts with a 
post-shock NPV ratio below 4 per-
cent fell to 10. This represents the 
first quarterly decrease since June 
2001.  

With a 200 basis point in-
crease in interest rates, the thrift 
industry would lose 17 percent of 
its net portfolio value. This net 
portfolio loss is up from 15 percent 
in the previous quarter, and is 

consistent with the rise in median 
sensitivity.  

The percentage of thrifts with a 
post-shock NPV ratio over 6 per-
cent increased between the fourth 
and first quarters. In the first 
quarter, the number of such thrifts 
comprised 96.3 percent of the in-
dustry compared to 94.8 percent in 
the prior quarter.  

The number of thrifts with a 
post-shock NPV ratio below 6 per-
cent fell to 34 in the first quarter, 
down from 49 in the fourth quar-

ter.  
The number of thrifts with a 

sensitivity of 200 basis points or 
less decreased to 464 in the first 
quarter, down from 491 in the 
fourth quarter. The number of 
thrifts with over 400 basis points 
in sensitivity rose to 84 in the first 
quarter, up from 82 in the fourth 
quarter.  

This result is consistent with 
the increase in rates between the 
fourth and first quarters. Despite 

(Continued on page 7) 
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WE’RE ON THE WEB! 
www.ots.treas.gov statistical releases 

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). 
 
Post-Shock NPV Ratio: Equity-to-assets ratio, following an 
adverse 200 basis point interest rate shock (assuming a nor-
mal 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. 
 
Sensitivity Measure: The difference between Pre-shock and 
Post– shock NPV Ratios (expressed in basis points). 
 
Estimated Change in NPV: The percentage change in base 
case NPV caused by an interest rate shock. 
 
Duration:  A measure of the price sensitivity of a financial in-
strument to changes in yield. The higher the duration, the 
greater the price sensitivity. For example, an asset with dura-
tion of 1.6 will appreciate in value by about 1.6 percent for one 
percentage point (100 basis points) decline in yield. 
 
NPV Model:  Measures how six hypothetical changes in inter-
est rates (three successive 100 basis point increases and three 
successive 100 basis point decreases, assuming a normal in-
terest rate environment) affect the estimated market value of a 
thrift’s net worth.  
  
Kurtosis: A statistical measure of the tendency of data to be 
distributed toward the tails, or ends, of the distribution. A nor-
mal distribution has a kurtosis statistic of 0. 
 
Skewness: A statistical measure of the degree to which a dis-
tribution is more spread out on one side than the other. A dis-
tribution that is approximately symmetric will have a skewness 
statistic close to 0. 

Glossary 

CMR Reporting of Deposit Information 

Office of Thrift Supervision 
1700 G Street, NW 
Washington, DC 20552 
 
David Malmquist, Director 
Economic Analysis Division 
Phone:  202-906-5639 
Email:  david.malmquist@ots.treas.gov 
 
Prepared by: 
 
Jonathan D. Jones 
Phone:   202-906-5729 
Email:   jonathan.jones@ots.treas.gov 
 
Arthur Hogan 
Phone: 202-906-6861 
Email: arthur.hogan@ots.treas.gov 
 
Robert J. Sutter 
Phone:  202-906-7240 
Email:   robert.sutter@ots.treas.gov          

Economic Analysis Division 

(Continued from page 6) 
the rise in interest rates, the number of thrifts with high 
interest rate risk fell from 17 to 10 between the fourth 
and first quarters. This decrease occurred because the 
increase in NPV between the fourth and first quarters 
was greater than the increase in sensitivity.   

As was the case in the fourth quarter, due to the ab-
normally low short term interest rates prevailing at the 
end of the first quarter of 2002, the rate shocks for pro-
ducing sensitivities and post-shock NPVs are +200/-100 
bps.• 

 

Beginning with the March 2002 reporting cycle, pre-
viously optional deposit information on Schedule CMR 
must now be reported by all thrifts.  

The reporting change makes the following fields re-
quired. For fixed-rate, fixed-maturity deposits, thrifts 
must now report information on early withdrawals dur-
ing the current quarter. For non-maturity deposits, 
thrifts must now report balances in new accounts.• 
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Appendix A — All Thrifts 

Post-Shock NPV Distribution
All Thrifts
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Appendix B — Northeast Region 

Sensitivity Measure Distribution
Northeast
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Appendix C — Southeast Region 

Sensitivity Measure Distribution
Southeast
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Descriptive Statistics

Median = 1.39
Mean = 1.39
Standard Deviation = 0.37
Skewness = -0.04
Kurtosis = 2.24
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Minimum = -0.25
Count = 318

Page 10 The Quarterly Review Of Interest Rate Risk 



Appendix D — Midwest Region 

Sensitivity Measure Distribution
Midwest
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Standard Deviation = 123
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Count = 211

Descriptive Statistics

Post-Shock NPV Distribution
Midwest
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Descriptive Statistics
Median = 11.55
Mean = 12.95
Standard Deviation = 7.74
Skewness = 6.04
Kurtosis = 48.39
Maximum = 82.97
Minimum = 1.98
Count = 211

Pre-Shock NPV Ratio Distribution
Midwest
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Descriptive Statistics
Median = 12.84
Mean = 14.5
Standard Deviation = 7.73
Skewness = 5.9
Kurtosis = 46.34
Maximum = 83.82
Minimum = 6.1
Count = 211

Asset Duration Distribution
Midwest
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Descriptive Statistics
Median = 1.63
Mean = 1.73
Standard Deviation = 0.76
Skewness = -0.45
Kurtosis = 6.63
Maximum = 4.66
Minimum = -2.91
Count = 211

Liabilities Duration Distribution
Midwest
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Descriptive Statistics
Median = 1.34
Mean = 1.39
Standard Deviation = 0.43
Skewness = 1.44
Kurtosis = 6.67
Maximum = 3.98
Minimum = 0.19
Count = 211
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Appendix E — West Region 

Sensitivity Measure Distribution
West
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Descriptive Statistics

Median = 139
Mean = 173
Standard Deviation = 136
Skewness = 0.94
Kurtosis = 0.64
Maximum = 609
Minimum = 0
Count = 100

Post-Shock NPV Distribution
West
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Descriptive Statistics

Median = 11.23
Mean = 13.31
Standard Deviation = 10.53
Skewness = 4.55
Kurtosis = 22.59
Maximum = 74.82
Minimum = 4.79
Count = 100

Asset Duration Distribution
West
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Descriptive Statistics
Median = 1.78
Mean = 1.83
Standard Deviation = 0.79
Skewness = 0.32
Kurtosis = 0.29
Maximum = 4.13
Minimum = -0.03
Count = 100

Liabilities Duration Distribution
West
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Descriptive Statistics
Median = 1.36
Mean = 1.31
Standard Deviation = 0.41
Count = 292
Kurtosis = 1.81
Maximum = 2.45
Minimum = 0.03
Count = 100

Pre-Shock NPV Ratio Distribution
West
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Descriptive Statistics
Median = 12.69
Mean = 15.04
Standard Deviation = 10.45
Skewness = 4.49
Kurtosis = 22.29
Maximum = 76.2
Minimum = 6.51
Count = 100
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