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AN ANALYSIS OF ADJUSTABLE MORTGAGE LOAN INDEXING

Introduction 

Unforeseen acceleration in inflation and volatile interest 

rates experienced in the latter 1970's have caused severe prob

lems for mortgage lenders. The basic asset held by such lenders 

is the long-term, self-amortizing mortgage loan with an interest 

rate fixed over the loan's maturity. The yield from these types 

of loans has paled when compared to the rapidly increasing cost 

of deposits. Consequently, holders of fixed-rate loans have en

countered cash flow problems during the early 1980's.  

These difficulties have spurred interest in adjustable rate 

mortgage (ARM) instruments. With an adjustable rate mortgage, 

the lender may adjust the interest rate and payments periodically 

during the term of the loan. Adjustments are made in accordance 

with an index agreed to by lender and borrower at loan origina

tion. At intervals established in the loan agreement, the inter

est rate may be adjusted to maintain some fixed relationship with 

the index. In addition, certain limitations on the maximum 

change in interest rate and/or payments may be included.  

With so many variables involved, it is not surprising that 

the adjustable loans being offered show so much variety. State 

chartered savings and loan associations may follow the regula-
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tions established by the individual states. Federally chartered 

associations have been given maximum freedom to devise loan plans 

under the 1981 rules for the adjustable mortgage loan (AML).  

Previously, the Federal Home Loan Bank Board had authorized ad

justable loans with indexes, terms, and adjustment limitations 

restricted to a narrow set of options.  

This new-found freedom brings with it a new and unfamiliar 

decision-making responsibility: how to design an ARM which satis

fies the needs of the association yet is appealing to mortgage 

borrowers. To be more specific, the lender faces three major 

concerns in the design of any loan instrument: 

1. Providing enough sensitivity to current market con
ditions to avoid a significant gap between the 
yield on all loans held and yields on new loans.  
At the least one would hope to maintain some posi
tive spread between portfolio yield and cost of 
funds.  

2. Minimizing increases in the risks of borrower de
fault caused by the flexibility of the loan instru
ment.  

3. Maintaining acceptability with mortgage borrowers.  

The reason these concerns must be made explicit is that 

there are a number of variables in the design of ARM's, each of 

which may profoundly influence the loan's performance. Among 

these variables are: 

1. The choice of index.  
2. The indexing method (constant spread vs. constant 

proportion).
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3. Frequency of rate adjustment.  
4. Allowance for negative amortization and frequency 

of recasting.  
5. Limitations on interest rate and/or payment adjust

ment.  

Consensus among lenders on a standard set of ARM terms is 

only slowly evolving. The latest .survey results indicate a wide 

divergence in ARM plans. Tables 1 and 2 report the findings of a 

nationwide survey and a survey of a small sample of Texas S&Ls.  

One may observe that there appears to be much experimentation in 

search of the ideal mix of ARM components.  

Analysis of ARM Variables 

Objective. To provide a guide for the design of an Adjust

able Rate Mortgage, this study tests a variety of alternative 

loan designs under historical and projected economic conditions.  

Of primary interest is the performance of each design relative to 

specific lender and borrower concerns. This study is intended to 

expand lenders' and the general public's understanding of the im

plications of choosing a particular interest rate index, review 

interval, and adjustment limitation when structuring or consider

ing an ARM.  

Previous Studies. Since the wide-spread introduction of 

ARM's, several researchers have studied the effects of various 

loan indexing schemes. These efforts have primarily focused on 

two concerns: 

1. Selection of an optimum index.  
2. Accessing the risks of borrower default, especially 

in regard to negative amortization.
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Table 1 

ARM Terms Offered by National Lenders

Terms Savings and Commercial Mortgage 
Loans (%) Banks (%) Banks (%) 

Rate adjustment frequency: 

Semi-annual 47.5 59 42 

Annual 24 21 35 

Number of years 13 17 12 

Index used: 

Average contract rate 19 25 47 

Cost of funds 36.5 0 0 

3/6 Month T-Bill 16.5 45 31 

Source: Mortgage Guaranty Insurance Corp. Survey of 500 lenders from 
May 14-28, 1981.  

Table 2 

ARM Plans Offered by a Sample of Texas S&Ls 

Interest rate Index Used 
adjustment frequency 

and limitation FHLBB FHLBB Treasury 
Contract Rate Cost of Funds Bill Yield Others

Annually with cap 

Annually without cap 

More than one year 
with cap 

More than one year 
without cap 

Payment change require
ment less frequently 
than rate change 
requirement

9 

9 

1 

0

1 

1 

4 

0

0

0 

0 

0 

0

0

1 

3 

0 

2

2 0

Source: Telephone survey of 33 savings and loan associations 
conducted by author, January, 1982.
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By and large, these analyses have been performed for the benefit 

of loan originators and purchasers.  

In one of the earlier studies, Allan Groves compared the ef

fect of cost-of-funds index to that of a mortgage-rate index.1 

Cost-of-funds was found to be slow moving with an upward bias due 

to the shift from passbook savings accounts to market rate cer

tificates. Mortgage rate indexes were more sensitive to current 

interest rates than cost-of-funds indexes. Thus Groves recom

mended that lenders use cost-of-funds at interest rate peaks and 

contract rates at troughs. No time-series analysis was used to 

support these findings.  

A historical time-series analysis of various indexes was 

performed in a study by the Federal Home Loan Mortgage Corpora

tion (FHLMC).2 This work was conducted to guide the Corporation 

in' structuring its ARM purchase program. The objective of the 

study was to find the index which correlates most closely to cur

rent mortgage rates and secondary market yields. A series of re

gressions were conducted using data from 1970 to 1981. National 

averages of cost-of-funds and. contract mortgage rates were used, 

as well as various government and corporate security yields. The 

study found the mortgage contract rate to be the best performing 

index. It should be noted these findings are based on historical 

data only (no hypothetical projections) and do not reflect index 

performance in the context of an actual loan arrangement.  

1. Allan M. Groves, "Choosing the Right VRM Index", Federal Home 
Loan Bank Board Journal (August 1980), pp. 4-7.  

2. Index Selection: Trends and Performance, Mortgage Guaranty 
Insurance Corp., (June, 1981).
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A study which does address the effect of hypothetical eco

nomic scenarios on actual loans has been conducted by Mortgage 

Guaranty Insurance Corp. (MGIC).3 This analysis was primarily 

concerned with exposure to borrower default risk. Five types of 

loans were analyzed; a fully indexed ARM and four loans involving 

negative amortization. The loans were simulated over a ten year 

period with four different economic scenarios. A current loan

to-value ratio and a loan payment- to-income ratio were calcu

lated to measure the degree of default risk. The authors con

cluded that high rates of inflation and long periods of negative 

amortization significantly increase risk. No specific index was 

used for the loan simulation, rather it was assumed the loans 

would respond to current interest rates.  

These studies serve to further the understanding of indexed 

loans. None, however, provides a definitive test (of the types 

of ARMs lenders are currently originating) under both historical 

and projected conditions. Rather, readers are left to make in

ferences from the findings to serve their particular needs.  

Methodology. This study is intended to display the behavior 

of various alternative ARM indexes under varying conditions. To 

achieve this objective in such a way as to provide valuable in

sight to ARM originators, investors, and borrowers, the study has 

the following characteristics: 

3 Risk Analysis: A Detailed Evaluation, Mortgage Guaranty 
Insurance Corp. (June, 1981).
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1. A series of hypothetical loans is constructed following 

the guidelines for the FHLBB AML authorization. Each of the in

dividual loans is originated on the same date and at the same 

initial interest rate, principal amount, and maturity to aid in 

comparisons. Growth rates for house resale price and borrowers' 

personal income are the same for each loan. The loans are dif

ferentiated by their rate or payment adjustment intervals, the 

index used and any annual or overall rate adjustment limitations 

applied. Each loan presents. a different pattern of monthly pay

ment levels and principal amortization and these provide the pri

mary indicators of the loans' performance. By using hypothetical 

loans, the study is able to depict the peculiarities of the in

dexing mechanism and the effect of adjustment caps. (One draw

back of using this approach is the possibility that a loan's per

formance may be influenced by its specific origination date. A 

single loan may not be indicative of a portfolio of such loans 

made on a variety of dates. This problem will be recognized in 

drawing conclusions.) 

2. Simulations of loan performance are performed for both 

historical and possible future time periods. This is accom

plished through two simulations. In the first run, loans are 

originated in January, 1977, and simulated using actual historic 

data through December 1981. This period is characterized by a 

substantial upward trend in interest rates and, some contend,
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represents abnormal circumstances. To supplement the results 

from the historic simulation, a second run is made under pro

jected future conditions. In this run, loans are originated on 

January, 1981 and simulated through December 1985. Economic pro

jections underlying this simulation are derived from a 1980 FHLBB 

study. The projections allow simulations to be made under de

clining, stable and accelerating inflation scenarios. This ap

proach provides a sensitivity analysis of loan performance under 

probable future conditions.  

3. The resulting simulations of loan performance are eval

uated by applying objective criteria. In general, there are 

three entities interested in loan behavior: lenders, investors 

and borrowers. The term "lender" refers to loan originators, 

while "investor" denotes secondary market loan purchasers. Ap

propriate criteria for loan performance have been suggested in 

the literature, generally in qualitative terms.4 Among these are 

qualifying criteria which may be applied a priori to the selec

tion of an index (such as the index should be unaffected by deci

sions of a specific lender and one which is routinely calculated 

and reported by a reputable source). Others are appropriate for 

empirical testing. From the latter group, criteria are selected 

reflecting either lender/investor or borrower concerns. These 

are defined in such a way that a numerical indicator can be cal

culated for each loan. The loans are then ranked according to 

these indicators.  

4 See Fred H. Reichelt, "Pointing the Way to the Right Index: An 
Approach for ARMs and AMLs, "Federal Home Loan Bank Board 
Journal (March, 1982), pp. 2-5.
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The preceding provides an overview of the process. The next 

section discusses the loans used in the simulation and the spe

cific criteria used for evaluation.  

The Loans. A series of hypothetical loans. was selected to 

simulate the effects of various adjustment intervals and in

dexes. A description of these loans is provided in Table 3.  

Note that several loans are not used in the projected simulation 

since they use indexes which are impractical to project. Each 

loan is originated at the same initial interest rate on the same 

date.. Adjustment decisions are assumed to be made thirty days 

prior to actual adjustment to provide notification to the borrow

er. The most current data available at the time of the decision 

is -used to make the adjustment (which creates a 2-6 month lag 

between the time the index is calculated and its application).  

All adjustments are made by the constant spread method, subject 

to the effect of adjustment caps.

s
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Table 3 
Loans Used in Simulation

Loan Adjustment Frequency Adjustment Index 
Reference Interest Payment Cap Used 

Rate 

VRM annual annual .5% annual National cost-of-funds 
2.5% overall 

COF ** annual annual none National cost-of-funds 

RRM three years three years .5% annual Contract mortgage rate 
5% overall 

CON annual annual none Contract mortgage rate 

CON2 annual annual 2% annual Contract mortgage rate 

EFF* annual annual none Effective mortgage rate 

T6 annual annual none Six month T-bill 

T6C** annual annual 2% annual Six month T-bill 

T63 six months three years none Six month T-bill 

Tl* annual annual none One year T-bond 

T3* three years three years none Three year T-bond 

T20* annual annual none Twenty year T-bond 

T20C* annual annual 2% annual Twenty year T-bond 

RCOF* annual annual none Regional cost of funds 

* Used in historical simulation only.  

** Used for future simulation only.
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Evaluative criteria. A set of criteria is developed to 

evaluate the performance of each simulated loan. Qualitative 

criteria reflecting specific lender and borrower concerns are 

identified from the literature. These are converted into measur

able indicators for which a statistic can be calculated for each 

simulation. The indicators are used to rank the loans' perform

ance on each dimension of concern.  

The primary lender concerns are considered to be profitabil

ity, market value and default risk. These concerns are expressed 

in the criteria as shown below.  

Lenders' Criteria 

Concern Measure Indicator 

Profitability Spread = current loan interest Mean spread 
rate-current average over period 
cost of funds 

Market Value Present value of loan payments Present value 
(including final balance) of all pay
discounted at current average ments over 
effective mortgage rate period 

Default risk Loan balance as percentage of Maximum loan 
current property value to value ratio 

For the simulations based on future scenarios, the contract 

mortgage rate, rather than the effective rate, is used for esti

mating the market value of the mortgage. Current property value, 

used in the risk criterion, is based on an original home value of
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$62,500 (all loans are originated at $50,000) and a compounded 

annual rate of appreciation. In the historic simulation, an an

nual appreciation rate of 12% is used. For the projections, 

property value is assumed to increase by the projected rate of 

inflation.  

Borrower concerns are debt service burden, payment volatil

ity and equity build-up. The corresponding criteria are de

scribed below.  

Borrower's Criteria 

Concern Measure Indicator 

Debt Service Annual debt service as Maximum 
Burden percentage of family burden over 

disposable income period 

Payment Percentage change in Mean percentage 
Volatility monthly payment from one change over 

term to the next period 

Equity build-up Loan balance Balance at end 
of term 

For the burden criterion, annual debt service is defined as 

the current monthly payment times twelve months. Family dispos

able income is calculated by multiplying per capita disposable 

income by four. Historic data for per capita income is supplied, 

by the Bureau of Economic Analysis, Department of Commerce. For 

projections, income is assumed to increase by the projected rate 

of inflation.
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Historic simulation. The first simulation examines the be

havior of the hypothetical loans during the most recent past.  

All loans are originated in January 1977, and simulated through 

the end of December 1981; a five-year period. The loans are 

originated at the national average contract rate at the time of 

origination (8.75%). The indexes used to adjust rates and pay

ments reflect actual historic data as published by the FHLBB and 

other official sources. (Graphs of the indexes for this period 

are included in the appendix.) 

It should be noted that the 1977-1981 period was character

ized by dramatically rising interest rates. The average contract 

rate for mortgages almost doubled by the end of 1981. Six-month 

Treasury Bills rose from slightly over 5% to over 15%. The aver

age cost of funds rose from approximately 6% to over 10%. Few 

expect a continuation of such trends in the next five years.  

Therefore, although the historic simulation has the advantage of 

using actual data, it must be regarded as a special, and somewhat 

extreme, case. As a guide to future expectations, it is not 

highly valuable. For this reason, an additional set of simula

tions is run using several probable future conditions. The re

sults are reported in the following section.  

Patterns of monthly principal and interest payment and prin

cipal amortization for each loan are depicted graphically on the 

following pages. To properly evaluate these patterns, the crite

ria established earlier.are applied and the loans ranked accord

ing to individual performance. A fixed-rate loan is included for 

comparison purposes.
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Table 4 

Loans Ranked According to Lender Criteria, 1977-1981.  

Loan Reference and Indicator 
Rank Profitability Market Value Default Risk 

1 T63 (5.44) T63 ($44124) Fixed (43.5%) 

2 T1 (4.88) T1 (43425) VRM (43.7) 

3 T6 (4.72) T6 (43230) RRM (43.7) 

4 T20 (3.08) T3 (41109) R6F (43.7) 

5 EFF (2.98) T20 (40819) CON2 (43.9) 

6 T3 (2.92) EFF4 (40766) CON (43.9)' 

7 CON (2.90) T20C (40755) T20C (43.9) 

8 T20C (2.87) CON (40703) EFF (43.9) 

9 CON2 (2.78) CON2 (40703) T20 (43.9) 

10 RCOF (2.66) RCOF (40048) T3 (43.9) 

11 RRM (1.97) RRM (39960) T6 (44.2) 

12 VRM (1.83) VRM (39725) Tl (44.3) 

13 Fixed (1.29) Fixed (39147) T63 (48.1) 

Table 4 shows the results for the lender criteria. In a 

period of rising interest rates, the index which is most sensi

tive to credit conditions will provide the best performance from 

the lender's viewpoint. This fact is shown in the "profitabil

ity" and "market value" columns. Loans indexed to government 

security yields, particularly the short-term securities (T6, T63, 

Tl), maintained the highest spread over costs and provided the 

highest discounted present value over the period. They also pro

vided the highest outstanding principal-to-value ratios, thereby 

increasing risks of default. A substantial equity margin was 

maintained by all loans, primarily due to rapid appreciation in
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value over the period (assumed to be 12% annually). Correspond

ingly, cost-of-funds indexed loans (VRM, RCOF) were the least re

warding and contract-rate indexed loans (RRM, CON, CON2, EEF) 

were in the middle of the rankings. Needless to say, the fixed

rate loan was on the bottom of the scale.  

Loan performance as measured by the borrowers' criteria was 

the mirror image of the lenders' side. Borrowers' concerns are 

served by slowly moving indexes when interest rates are rising.  

This fact is displayed in Table 5. The borrower is best served 

by the fixed-rate loan, cost-of-funds indexed loans (VRM, RCOF) 

and contract rate indexed loans (RRM, CON, CON2, EFF), in that 

order. Least desirable to borrowers are the Treasury yield index 

loans.  

Use of rankings to compare loan options obscures the rela

tive differences in loan performance. To enrich the analysis and 

enable construction of a composite performance indicator, stand

ardized scores (Z-scores) are calculated for each loan (see ap

pendix). By assuming equal importance for each criteria, a com

posite score may be constructed equal to the mean value of all 

scores. The results of this operation are shown in Table 6. The 

lender score is the mean of the three lender criteria; while the 

borrower score is the mean of the three borrower criteria. The 

overall score is the mean of all six criteria. Because the 

lender has the discretion to structure a particular ARM offering, 

an alternative overall score is provided which weights lender 

criteria more heavily. This score is the mean of ,the three 

lender criteria and the overall borrower score.
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Table 5 

Loans Ranked According to Borrower Criteria, 1977-1981 

Loan Reference Number and Indicator 

Rank Payment Payment Ending 

Burden Change Balance 

1 ALL LOANS Fixed (0%) Fixed (47,844) 

2 EXCEPT RRM (2.64) VRM (48,010) 

3 T6, Tl, VRM (2.80) RRM (48,070) 

4 AND T63 RCOF (6.39) RCOF (48,096) 

5 TIED FOR T3 (6.51) CON (48,242) 

6 FIRST CON2 (7.96) CON2 (48,242) 

7 (20.48%) T20C (8.71) T20C (48,252) 

8 CON (10.01) EFF (48,255) 

9 T63 (10.08) T20 (48,265) 

10 EFF (10.50) T3 (48,309) 

11 T6 (21.94) T20 (11.37) T6 (48,662) 

12 Tl (22.29) T6 (14.81) Ti (48,688) 

13 T63 (22.80) T1 (15.56) T63 (52,852)
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Table 6 

Mean Standardized Scores for Loan Options (and Rank)

Loan Lender Borrower Overall Alternative 
Score Score Score Overall Score 

VRM -0.49 (12) 0.70 (2) 0.11 (4) -0.19 (11) 

RRM -0.41 (11) 0.69 (3) 0.14 (2) -0.14 (9) 

CON -0.04 (7) 0.11 (8) 0.04 (7) -0.01 (8) 

CON2 -0.08 (9) 0.26 (7) 0.09 (5) 0.01 (7) 

EFF -0.01 (6) 0.07 (9) 0.03 (8) 0.01 (6) 

T6 0.89 (2) -0.97 (11) -0.04 (11) 0.43 (2) 

T63 0.20 (3) -2.07 (13) -0.93 (13) -0.37 (13) 

Ti 0.97 (1) -1.18 (12) -0.10 (12) 0.43 (1) 

T3 0.03 (4) 0.35 (5) 0.19 (1) 0.11 (3) 

T20 0.02 (5) 0.01 (10) 0.02 (10) 0.02 (4) 

T20C -0.05 (8) 0.31 (6) 0.08 (6) 0.02 (5) 

RCOF -0.36 (10) 0.42 (4) 0.03 (9) -0.17 (10) 

Fixed -0.72 (13) 0.94 (1) 0.11 (3) -0.39 (12)
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The resulting lender and borrower scores correspond to the 

rankings discussed earlier. The value of using standard scores 

is the ability to construct a composite score. The "alternative 

overall score" indicates the best choice for a lender who in

cludes among considerations a concern for borrower acceptance.  

The "overall score" gives too much weight to borrower considera

tions while the alternative score weights the overall borrower 

score as one of the lender's concerns. The alternative score 

seems more reflective of the situation where lenders structure 

loans with acceptance by borrowers as one concern among others.  

Therefore, this score might be more indicative of the loan which 

could prevail in the market if all information were known by 

lenders and borrowers.  

Based on the alternative score, the best options (based on 

the experience of the latter 1970s) are the short-term Treasury 

yield indexed loans with annual adjustments (Tl and T6). Loan 

T63, which allows negative amortization, is indicated as the 

'worst choice. A second-best group of options is comprised of 

medium and long-term security indexed loans (T3, T20 and T20C) 

and contract rate indexed loans (CON, CON2, EFF, RRM).  

At the time of origination of the hypothetical loans (1977), 

few anticipated the extraordinary escalation of interest rates 

which later occurred. The above analysis benefits from perfect 

hindsight. The next section ventures beyond recent history to 

subject the loan analyses to future expectations. The results 

of this test should prove more instructive for present-day 

decisions.
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Future Simulation. The primary reason for using a simula

tion of the future is to provide a test of the loan plans under 

distinctly different economic conditions.than have prevailed for 

the last several years. Specifically, it would be instructive to 

observe the behavior of the loans as interest rates are stabi

lized or declining.  

This requirement suggests the need for multiple simulations, 

each with a different directional trend forecast for interest 

rates. Such a forecast, which provides most of the variables 

necessary to test the loans, was conducted by the Federal Home 

Loan Bank Board.5 The forecast covers the years 1980-1988, of 

which information for 1981-1985 was used, a five year period sim

ilar to the previous historical simulation. Semi-annual fore

casts are provided for six-month T-bill yields (used to index 

money-market certificate yields at savings and loans), jumbo cer

tificate yields and conventional mortgage rates. Annual fore

casts are provided for aggregate S&L asset structure, liability 

structure and income/expense statements. The author uses these 

data to forecast the cost-of-funds, contract mortgage rate and 

six month T-bill indexes used in the selected mortgage plans. NO 

attempt is made to forecast effective mortgage rates, regional 

cost-of-funds or other treasury security yields. Consequently, 

loans using those indexes are dropped from the analysis.  

5 Reported in Richard G. Marcis and Dale Riordan, "The Savings 
and Loan Industry in the 1980's," Federal Home Loan Bank Board 
Journal (May, 1980), pp. 3-15.
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The FHLBB study constructs three forecasts, all-of which are 

used to test the loan plans. Scenario I assumes a trend toward 

lower inflation with generally declining interest rates. Scenar

io II assumes constant inflation and stable interest rates. Sce

nario III assumes accelerating inflation and rising interest 

rates, although not of the magnitude of the historical simula

tion. Graphs of the simulated loan indexes are shown in the ap

pendix.  

Eight loan plans are simulated and tested in a manner iden

tical to the historical simulation (see Table 3). To compensate 

for the loans which are dropped, as previously mentioned, two new 

loans are added. These additions, "COF" and "T6C", are used to 

test the effect of adjustment caps. The resulting loans tested 

include a capped and non-capped Variable Rate Mortgage, a three 

year Renegotiated Rate Mortgage, a capped and non-capped 

contract-rate indexed mortgage, a capped and non-capped six month 

T-bill indexed mortgage and a negative amortization mortgage.  

Scenario I. The first future simulation assumes a trend of 

generally declining inflation rates and interest rates. Because 

of the marked contrast between this scenario and recent experi

ence, it would be expected that those loans which performed well 

in the historic simulation would rank lowest under this simula

tion, and vice-versa. This expectation is indeed borne out by 

the results.
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Tables 7, 8 and 9 depict the results of the Scenario I sim

ulation and correspond to tables 4, 5 and 6, respectively, for 

the historic simulation. Note the high ranking of the fixed 

mortgage on the lenders' criteria due to the declining indexing 

for most ARMs. Only the two cost-of-funds indexed loans (VRM, 

COF) fare better. This result is due to the upward bias in the 

cost-of-funds index caused by the continued shifting of S&L lia

bilities from low cost passbook savings accounts to high-cost 

money market securities. The FHLBB study projects a decline in 

the proportion of funds from passbook and low yield certificates 

to less than 5% by 1985. Thus, although market interest rates 

may decline, S&L cost-of-funds will likely increase due to these 

shifts.  

Faced with the expectation of a Scenario I-type future (de

clining rates), the lender would prefer a cost-of-funds index, a 

fixed rate, a capped T-bill index, a contract rate index, and a 

T-bill index, in that order. The borrower's preference would be 

in reverse order, except the fixed-rate would be least desirable 

(assuming no refinancing to take advantage of lower rates). With 

all criteria equally weighted, the best option is the T-bill in

dexed loan with 3 year payment adjustments (T63). With T-bill 

yields declining, this loan causes accelerated amortization in

stead of the negative amortization under a rising index. The 

alternative weighting indicates a preference for cost-of-funds
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Loans Ranked

Table 7 

by Lender Criteria, 1981 - 1985 (Scenario I)

Rank Profitability Market Value Risk 

1 COF (4.01) COF (56,937) T63 (42.8%) 

2 VRM (3.82) VRM (56,614) T6 (48.1) 

3 Fixed (3.79) Fixed (56,563) CON (48.9) 

4 RRM (3.57) RRM (56,192) CON2 (48.9) 

5 T6C (3.15) T6C (55,331) T6C (49.0) 

6 CON2 (2.69) CON2 (54,581) RRM (49.1) 

7 CON (2.63) CON (54,483) Fixed (49.2) 

8 T6 (0.37) T6 (50,331) VRM (49.2) 

9 T63 (0.10) T63 (49,658) COF (49.2) 

Table 8 

Loans Ranked by Borrower Criteria, 1981-1985 (Scenario I) 

Rank Burden Change Balance 

1 T6 (-9.4%) T63 (41,682) 

2 CON (-5.8) T6 (47,913) 

3 ALL LOANS T63 (-5.0) CON (48,719) 

4 (19.3%) CON2 (-3.9) CON2 (48,741) 

5 T6C (-3.3) T6C (48,856) 

6 COF (-1.2) RRM (48,960) 

7 VRM (-0.8) Fixed (49,012) 

8 RRM (-0.8) VRM (49,017) 

9 Fixed (0) COF (49,057)
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Table 9 

Mean Standardized Scores (Ranks), 1981-1985 (Scenario I) 

Alternative 
Loan Lender Score Borrower Score Overall Score Overall Score 

VRM 0.37 (2) -0.42 (7) -0.03 (4) 0.17 (2) 

COF 0.45 (1) -0.38 (6) 0.04 (2) 0.24 (1) 

CON -0.12 (7) 0.17 (3) 0.03'(3) -0.05 (7) 

CON2 -0.10 (6) -0.05 (4) -0.08 (8) -0.08 (8) 

RRM 0.27 (4) -0.42 (8) -0.08 (7) 0.10 (4) 

T63 -0.30 (8) 1.06 (1) 0.38 (1) 0.04 (5) 

T6 -1.03 (9) 0.67 (2) -0.18 (9) -0.60 (9) 

T6C 0.08 (5) -0.13 (5) -0.03 (5) 0.03 (6) 

Fixed 0.36 (3) -0.50 (9) -0.07 (6) 0.15 (3)
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indexed loans (VRM, COF). Under Scenario I, however, the diver

gence in scores among loans is relatively small, indicating no 

strong preference for any one option.  

Scenario II. The second future simulation assumes relative 

stability in inflation and interest rates. This may be consid

ered a "most probable" future. It should be noted that the FHLBB 

projections were prepared in late 1979 and do not include the 

high levels of interest rates which actually occurred in 1980 and 

1981. Therefore, this stable scenario actually represents lower 

interest rates than prevailed in mid-1982. Scenario II becomes, 

then, a projection of reduced inflation, although not to the ex

tent of Scenario I.  

Tables 10, 11 and 12 report the results of the simulation.  

Comparison indicates the results are similar to Scenario I. The 

most striking difference is in the performances of the contract

rate indexed loans (CON, CON2, RRM) and the fixed-rate loan.  

Contract rates perform relatively better for lenders in Scenario 

II (and worse for borrowers). The fixed-rate loan performs more 

poorly for lenders (and better for borrowers). As in Scenario I, 

the cost-of-funds indexed loans (VRM, COF) appear the best over

all choice based on the alternative overall score.
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Table 10 

Loans Ranked by Lender Criteria, 1981- 1985 (Scenario II) 

Rank Profitability Market Value Risk 

1 COF (3.50) COF (50,870) T63 (41.6) 

2 RRM (3.18) RRM (50,313) T6 (46.4) 

3 VRM (3.03) VRM (50,175) T6C (46.9) 

4 CON (2.86) CON (49,844) Fixed (47.0) 

5 CON2 (2.86) CON2 (49,844) CON (47.0) 

6 Fixed (2.58) Fixed (49,424) CON2 (47.0) 

7 T6C (2.26) T6C (48,762) VRM (47.0) 

8 T6 (0.50) T6 (45,872) RRM (47.1) 

9 T63 (0.25) T63 (45,689) COF (47.1) 

Table 11 

Loans Ranked by Borrower Criteria, 1981-1985 (Scenario II) 

Rank Burden Change Balance 

1 T6 (-4.5) T63 (43,357) 

2 T63 (-2.0) T6 (48,427) 

3 A L L VRM (-0.4) T6C (48,931) 

4 L 0 A N S CON. (-0.1) Fixed (49,012) 

5 (19.3) CON2 (-0.1) CON (49,062) 

6 T6C (-0) CON2 (49,062) 

7 Fixed (0) VRM (49,100) 

8 COF (1.6) RRM (49,129) 

9 RRM (2.1) COF (49,183)
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Table 12 

Mean Standardized Scores (Ranks), 1981-1985 (Scenario II) 

Loan Lender Score Borrower Score Overall Alternative 

VRM 0.28 (3) -0.13 (3) 0.08 (2) 0.18 (2) 

COF 0.52 (1) -0.48 (8) 0.02 (3) 0.27 (1) 

CON 0.18 (4) -0.18 (5) 0.00 (4) 0.09 (4) 

CON2 0.18 (4) -0.18 (5) 0.00 (4) 0.09 (4) 

RRM 0.34 (2) -0.56 (9) -0.11 (7) 0.11 (3) 

T63 -0.29 (8) 1.17 (1) 0.44 (1) 0.08 (6) 

T6 -1.08 (9) 0.70 (2) -0.19 (9) -0.63 (9) 

T6C -0.16 (7) -0.16 (4) -0.16 (8) -0.16 (8) 

Fixed 0.03 (6) -0.18 (7) -0.08 (6) -0.02 (7)
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Scenario III. In the third future simulation, interest 

rates are projected to rise, 'although not to the dramatic extent 

as in the past five years. Performance of the loans under these 

conditions is depicted in Tables 13, 14, and 15.  

As in the previous scenarios, the COF loan is the most prof

itable and, thereby, represents the best choice for lenders. The 

contract-rate indexed loans (CON, CON2) do better under this sce

nario, although the RRM does worse. The borrowers' choice con

tinues to be the split rate T63 loan. In fact, all the T-bill 

indexed loans are favorable to the borrower despite generally 

rising short-term interest rates. The T63 loan performs so well, 

it ranks number one under both overall scores.  

Conclusions From. Simulations.  

The simulation uses a one loan sample for each type. This 

introduces possible misleading results, since the performance of 

the loan is influenced by its particular origination and anniver

sary date. However, it is possible to make observations as to 

the general reaction of each loan to probable future economic 

trends.  

Cost-of-funds indexed loans (COF, VRM): The cost-of-funds 

index reflects two phenomena. The changing liability structure 

of savings and loans, induced by competition for deposits and 

regulatory reform, is reducing the differential between the 

interest paid on deposits and market short-term rates. At the
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Loans Ranked

Table 13 

by Lender Criteria, 1981-1985 (Scenario III)

Rank Profitability Market -Value Risk 

1 COF (2.95) COF (48,138) T63 (42.0) 

2 CON (2.81) CON (47,992) T6 (44.4) 

3 CON2 (2.81) CON2 (47,992) T6C (44.4) 

4 VRM (1.74) VRM (46,377) Fixed (44.5) 

5 RRM (1.54) RRM (45,986) RRM (44.6) 

6 Fixed (1.09) Fixed (45,183) VRM (44.6) 

7 T6C (0.46) T6C (44,327) CON (44.8) 

8 T6 (0.40) T63 (44,316)- CON2 (44'.8) 

9 T63 (0.33) T6 (44,245) COF (44.8) 

Table 14 

Loans Ranked by Borrower Criteria, 1981-1985 (Scenario III) 

Rank Burden Change Balance

1 

2 
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(49,012) 
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(49,320) 

(49,320) 
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Mean Standardized

Table 15 

Scores (-Ranks), 1981-1985 (Scenario III)

Loan Lender Score Borrower Score Overall Alternative 

VRM 0.00 (5) -0.05 (5) -0.03 (4) -0.01 (5) 

COF 0.66 (1) -0.72 (9) -0.03 (5) 0.31 (4) 

CON 0.60 (2) -0.48 (7) 0.06 (2) 0.33 (2) 

CON2 0.60 (2) -0.48 (7) 0.06 (2) 0.33 (2) 

RRM -0.13 (6) -0.20 (6) -0.17 (7) -0.15 (6) 

T63 0.14 (4) 0.99 (1) 0.57 (1) 0.35 (1) 

T6 -0.75 (9) 0.38 (2) -0.19 (8) -0.46 (8) 

T6C -0.72 (8) 0.29 (3) -0.22 (9) -0.47 (9) 

Fixed -0.39 (7) 0.27 (4) -0.06 (6) -0.23 (7)
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same time, the market rates may also be changing. The liability 

structure shift, however, may cause an upward drift in cost-of

funds even when market rates are declining.  

In the simulation, the upward bias in the index offsets de

clining interest rates in Scenario I to prevent any significant 

downward adjustment in monthly payments. For Scenario III, the 

payments increase significantly. As a consequence the unre

stricted COF loan is the most favorable to lenders under all sce

narios. The narrow limitations imposed on the VRM make the pay

ment schedule virtually constant for Scenario I and slightly 

rising in Scenario III. Therefore, the COF loan is a good choice 

for lenders under all future expectations and the VRM is a good 

alternative for borrowers whose preference is for a fixed-rate 

loan.  

Contract-Rate Indexed Loans (CON, CON2, RRM): The contract 

rate index follows market interest rate trends more faithfully 

than the cost-of-funds index. Thus, with rates generally declin

ing in Scenario I, loan payments gradually decline; with rates 

increasing in Scenario III, payments gradually rise. Changes in 

either direction are gradual enough that the 2% cap on CON2 is 

generally ineffective (the cap slightly limits the rate reduction 

due in the last year of Scenario I). A loan similar to CON or 

CON2 appears a good compromise between lender and borrower 

interests.
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The performance of the RRM loan, with its three year adjust

ment interval, is sensitive to the pattern of interest rate fluc

tuations more so than to general trends. A temporary surge or 

dip in rates at the adjustment date could lock in the rate at an 

unrepresentative level for the following three years. This char

acteristic introduces a unique element of risk, particularly for 

the lender, who, unlike the borrower, does not have the privilege 

to refinance during the period. (For infrequently adjusted 

loans, lenders may wish to use a moving average method of index

ing.) The loan does offer the advantage of predictability and, 

as such, provides borrowers a third alternative to fixed-rate and 

VRM loans.  

Treasury Bill Indexed Loans (T6, T6C,_T63): The six month 

Treasury-bill index exhibits the widest fluctuations over the 

simulation period. Interestingly, the index finishes the period 

at a lower level than at origination in all three scenarios. In 

each case, however, the route is a circuitous one. The unre

stricted T6 loan reflects these changes by exhibiting substantial 

year-to-year shifts in monthly payments. The 2% cap on T6C mod

erates these swings by major proportions. (Caps are primarily 

promoted as a borrower protection device. Yet, curiously enough, 

when caps were effective in this study, they most often worked in 

favor of the lender by limiting the amount of payment reduc

tion). The T63 loan creates accelerated amortization in Scenar

ios I and II, owing to the decline in the index. In Scenario III
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a small amount of negative amortization occurs, requiring a 

slight rise in payments after the adjustment date.  

The general downward trend in the index causes these loans 

to greatly favor borrowers over lenders. This result, however, 

becomes apparent only in view of the entire five year period.  

Payments, or, in the case of T63, the loan balance, exhibit tre

mendous changes which may be unsettling for many lenders and 

borrowers alike. These swings could cause problems in family 

budget planning or lender cash flows which may induce premature 

refinancing or disposition of loans. Therefore, the T-bill in

dexed loan may present too much of a gamble to suit home financ

ing needs.  

Summary 

This study provides information for lenders and borrowers on 

the characteristics of various indexes used with adjustable mort

gage loans. Simulations are conducted with a series of loan 

plans using. both historical and forecast data. The results of 

these experiments provide the following conclusions: 

1. The contract mortgage rate index is sensitive to long 

run trends but somewhat insensitive to short run movements in 

interest rates. This characteristic favors borrowers when market 

rates are rising and lenders when rates are falling. The con

tract rate appears to be a good compromise between a fixed-rate 

and a highly rate-sensitive index.
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2. The cost-of-funds index is the least sensitive to short 

run interest rate movements. The index, however, has an upward 

bias due to changes in savings association source of fund struc

ture brought about by deregulation. Therefore, borrowers would 

receive little or no benefits from reductions in interest rates 

over the loan term.  

3. Treasury security yield indexes are most sensitive to 

short run interest rate movements, particularly when short matu

rity securities are used to compute the index. Use of these in

dexes forces borrowers and lenders to gamble on future interest 

rate movements. The effects of wide swings in the index may be 

attenuated by use of adjustment caps. Negative amortization may 

also be used to stabilize the pattern of monthly payments. In 

general, the use of these indexes will provide the greatest de

parture from fixed-rate lending.  

While this study does not answer all the questions of AML 

indexing, it provides, hopefully, some direction in evaluating 

and selecting from the many options. Only experience will pro

duce the type of information which will eventually lend confi

dence to lenders and borrowers in adjustable rate mortgage 

financing.
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APPENDIX 

AML INDEXES: 1976-1981 

AML INDEXES: 1981-1985 

Explanation of Mean Standardized Scores
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Explanation of Mean Standardized Scores 

The advantage of using standardized scores is the ability to 

combine and compare variables expressed in different units of 

measurement. Essentially, what a standardized score expresses is 

the relative deviation of any one observation from the mean for a 

sample of observations. Thus whether the observation is express

ed in dollars, pounds, feet or any other measure is irrelevant.  

As an example, suppose one wished to buy a home and was e

qually concerned with living space, price and distance from their 

work place. They may view a sample of available homes and 

measure the space (in square feet), price (in dollars) and 

distance (in miles) of each one. By computing mean standardized 

scores, they could express the relative superiority of each house 

on each measure. A score near zero would indicate an average 

rating; a positive score indicates superiority; and a negative 

score inferiority. One could then average the scores to evaluate 

the houses on all three dimensions. Presumably the highest score 

would indicate the superior house.  

The formula for the score is: 

Raw measure - Mean of all observations 
Score = 

Standard deviation of all observations 

In the example, a house with 1600 square feet would have the fol

lowing score if the sample mean and standard deviation are 1500 

sq.ft. and 200 sq.ft., respectively:
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1600 - 1500 
Score = = 0.5 

200 

Scores can be interpreted as follows: 

Score Meaning 

0 Observation equal to the mean of the sample 

+1 Observation one standard deviation above the mean 

-l Observation one standard deviation below the mean 

If observations were normally distributed (a basic assumption of 

most statistical studies), an observation with a score of +1 

would be in the top 16% of the sample, while a score of -1 indi

cates a position in the lower 16%. A score of +2 puts the obser

vation in the top 2.3% and +3 in the top 0.13%. Therefore, most 

observations will score between +1 and -1.  

Once the individual observations are standardized, they may 

be used to compute an average score across various dimensions.  

Since each observation is now unitless, they may be readily com

bined. In the study, a "lender score" was computed by simply 

averaging the three lender criteria indicators. A "borrower 

score" was computed in the same manner. The "overall score" was 

the simple average of these two scores. Finally, the "alterna

tive score" averaged the three lender indicators, in standardized 

form, with the borrower score, to give more weight to lender con

cerns.
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