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For many years, corporate bonds and mortgages on residential and nonresi-
dential properties have dominated the investment portfolios of fife insurance
companies. Although the fractions have varied somewhat over time in re-
sponse to changing market conditions, the Life Insurance Fact Book (1977)
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shows that corporate bonds have accounted for between 35% and 40% of all
assets in each of the fast twenty-five years and the share of mortgages has
ranged from 28% to 39%. But the reported assets of insurance companies in-
clude those in special accounts for pension plans, various miscellaneous assets
such as cash equivalents and office buildings not held primarily for investment
purposes, and policy loans available contractually as a service to policyholders.
If these assets are eliminated from the totals in order to focus on the discre-
tionary allocations of insurance company funds for investment purposes in
their general accounts, mortgages and corporate honds together have ac-
counted for upwards of 80% of life insurance company investments through-
out the period since post-World War II' (as they did earlier). While investments
in common stocks were generally growing over much of this period, common
stocks held ini the general accounts have been loss than 10% of the corre-
sponding volume of mortgages and corporate bonds held in every year except
1972.% Similarly, direct investments in real estate have unifermly amounted to
considerably less than 5% of investments in mortgages and corporate bonds.

Life insurance companies acquire virtually all of their mortgages and a very
large fraction of their corporate securities by way of forward commitment of
funds made at currently determined rates some significant time before the
funds are actually disbursed and the assets 8o onto the balance sheet. All cor-
porate debt securities acquired through “private placements” involve the for-
ward commitment process, and such issues have typically represented over
90% of all corporate bonds acquired by the AUA’s sample of 28 large life in-
sufance companies’ except in years of severe recession The fraction of
mortgages involving forward commitment is even larger. Since 1960, the total
of bonds and mortgages acquired by these large companies through forward
commitments have typically averaged over 95% of all the corpotate bonds and
mortgages they acquired. and the fraction was above 90% in almost every
quarter prior to the recent turbulent recession s Although smaller insurance
companies generally are less active in the forward commitment markets than
these large companies, a large fraction of the industry-wide acquisitions of
bonds and mortgages has clearly been made by way of forward commitments.

These assets acquired through the forward commitment process not only
dominate the overall investment portfolios of life insurance companies; these
companies account for major parts of the total market demand for such securi-
ties. Life insurance companies have acquired about four-fifths of all new
privately-placed issues of corporate securities in most years of the postwar pe-
riod* Life insurance companies have also been important suppliers of fundls for
multifamily and nonresidential mortgages” and they were major suppliers to
the 1-4 family residential mortgage market until recent years when the vields
available in this market became relatively less attractive #

A detailed study of the forward commitment decisions of life insurance
companies thus forms an essential part of any effort to understand the overall
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investment policies of these major institutional investors and of their response
to changing interest rates and expectations of inflation in recent years. Such a
study should also contribute to our understanding of the functioning of the
markets for corporate debt and for both residential and nonresidential
mortgages. The present paper is addressed to these objectives.

A brief review of recent studies of life insurance company forward commit-
ment policies will provide a useful context and serve to focus some of the is-
sues which are of major concern in our own work.” George Bishop'® recently
studied the response of life insurance company investments to changes in
monetary policy and the resulting changes in general credit market conditions
in the period 1965-70. He provides a very useful National Bureau-type dating
of the periods characterized by each of five manetary postures ranging from
extreme ease to severe restraint, and his broad-ranging analysis of the re-
sponses of insurance company investments to these changes in market condi-
tions provides many valuable observations on the general policies followed by
these institutions. Three recent studies by Bisignano,"" Pesando,' and Ribble™
provide essentially econometric investigations of the statistical regularities
shown in the aggregate commitment data for the industry, broken down by
type of property or loan underlying the commitment.* Another recent study
by Jaffee' focuses on life insurance companies’ commitments for residential
mortgages as part of the residential market including the acquisitions of such
loans by other investors such as Mutual Savings Banks and Savings and Loan
Associations.

These studies adopt™ the now relatively standard “stock-adjustment”
model to explain insurance company forward commitments for each type of
investment. Desired future holdings of each asset (for instance, income proper-
ty mortgages) in dollars is made a linear function of the product of the current
commitment yield spreads against other assets and the expected future size of
the total portfolio of assets."” The desired gross acquisitions (taking account of
those already held) is then made to depend on flows of repayments on the
existing stock and estimated increments of investible funds over a planning
horizon. Through the stock-adjustment mechanism, new commitments in turn
depend positively on desired gross acquisitions and negatively on the volume
of commitments outstanding at any given time.

These studies have established that current commitment yield differentials
between different types of assets (private placements, mortgage loans on
multifamily residential and nonresidential properties and one-to-four family
home mortgages) generally influence the relative allocation of new commit-
ments for these assets as expected by theory.™ This allocation between types
also responds as would be expected to the typical length of the commitment
period for each type of asset, and new commitments of each type are found to
respond strongly and positively to the current and expected future flows of in-
vestible funds. But while the effects of expected future flows and current yield
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spreads have been tested and confirmed, the possible effects of cwected
changes in the general level of interest rates have simply been ignored in these
recent studies,’ implicitly or explicitly.

At each point in the stock adjustment process, these studies have treated
the insurance companies as if they were making forward commitments in a
“spot market” rather than in a futures market. But the distinctive and essential
characteristic of a forward commitment is precisely that the lending institution
commits itself to lend specified amounts of funds at specified dates in the
future at fixed contractual rates of interest (and other credit terms) determined
at the time the commitment is made rather than at the later time when the
funds are drawn down. The relevant opportunity cost of any forward commit-
ment is clearly the return which would be realized on the future investment
which could have been made if the present forward commitment had not
been made. Other things being equal, the volume of new forward commit-
ments being made at each point in time should depend inversely upon current
expectations of the future rates on alternative investments foregone if more
forward commitments are currently undertaken. Moreover, given evidence of
risk-aversion, the level of forward commitment votings should depend not
only on the expected values of these opportunity cost rates but also upon the
degree of confidence or uncertainty involved in these assessments of future
rates.

One of the present authors® has developed a theoretical model of these es-
sential relationships in the context of a single investment period. The present
paper will generalize this theoretical structure to a more realistic and dynamic
setting involving multiple time periods. It will also summarize the evidence ob-
tained in a rather extensive and intensive set of field interviews with responsi-
ble investment officers in the industry regarding the role of interest rate ex-
pectations in the adjustment of their forward commitment positions and
policies in the inflationary period following 1965, and it will provide an econo-
mietric analysis (on both a monthly and quarterly basis) of the forward commit-
ments made by life insurance companies over the turbulent twelve-year period
1965-1976. As background, Section I will fill in the general characteristics of
the markets in which life insurance companies make forward commitments.
Section Il will describe the flow of investible funds in insurance companies to
motivate a simple static model of optimal ferward commitment positions. Sec-
tion [l develops a multiperiod analysis of target future asset distributions and
of the adjustment of the scale of new commitment votings to changing condi-
tions and expectations, taking account of the constraints imposed on their re-
actions to new conditions and assessments by the institutiona! decision-
making structure of the companies themselves, and their relations with certain
suppliers and intermediaries. Section v reports our field evidence regarding
the impact of interest rate expectations on forward commitment activity*' and
presents the results of our statistical analysis bf aggregated industry-wide data.
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Section V summarizes the general conclusions and suggests some of the
broader implications of our work.

(i1 GENERAL CHARACTERISTICS OF THE MARKETS IN WHICH LIFE
INSURANCE COMPANIES MAKE FORWARD COMMITMENTS

James O’Leary has provided the classic definition of a forward commitment:

A forward investment commitment is a binding agreement on the part of a lend-
ing institution to make available a given amount of funds, upon given credit terms,
at specified dates or over an agreed-on period of time. . . ‘The agreement gives the
interest rate, maturity, redemption privileges, and so forth, and sets forth a schedule
of disbursement or “take-down” of the funds. Whether it is written or oral, the
lender regards it as morally binding, and the borrower, too, is obligated ??

The fact that forward commitments typically binc the lender to advance
specified amounts of funds at fixed contractual rates of interest determined at
the time the commitment is made rather than at the later time when the funds
are drawn down distinguishes these commitments from lines of credit as well
as the longer-term loans of commercial banks, which often involve floating
rates that vary with changes in the prime or some other base rate. The fact that
the borrower obtaining a forward commitment is also obligated to take down
the funds in the agreed amounts® further distinguishes forward commitments
from the “lines of credit” common in commercial bank iending which merely
give the potential borrower a “call” upon any amount of credit up to a stated
maximum at any time over a specified period. In making forward commit-
ments, as in granting lines of credit, the lender must act in the face of uncer-
tainty regarding the volume of investible funds he will have available to dis-
charge his obligation when the funds are to be drawn down. finally, the fact
that forward commitments specify rates set when the commitment is made,
rather than when the funds are disbursed, also makes the essential portfolio
decision one between currently known rates and the uncertain rates which will
be available at some considerable time in the future.

Commitment Duration

The time period over which the forward commitment is outstanding before
the actual funds are disbursed varies from under a month to two or three years
or more, depending on the type of investment and other circumstances. Com-
mitments to purchase mortgages on existing homes are usually outstanding
less than three months, while commitments for mortgages on new homes gen-
erally run from six to twelve months to cover the period of construction. The
length of commitments for mortgages on apartment and office buildings, shop-
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ping centers and industrial and commercial projects geherally runs frf)m two to
perhaps four years, in order to allow for long constructuun. periods of such pro-
jects. Advance commitments to industrial borrowers for dlreclly—!)lacod securi-
ties are often outstanding for only one to three months, but may involve preari
ranged schedules of dishursements over as much as a year or so; and if
arranged to finance toll roads, pipeline construction or the purcha.se of alarge
stock of heavy equipment, commitments may again be outstanding for three
or four years before all the funds are finally drawn down

Advantages for Borrowers

The use of forward commitments has substantial advantages for borrowers. If a
potential borrower knows that he will need a certain amount of funds at some
given time in the future, arranging an advance commitment from a lender to
provide the funds will substantially reduce his risks that they may not be avail-
able when they are needed. Also, since the rate and other terms are set when
the commitment is made, obtaining a forward commitment insures the bor-
rower against an increase in market rates to the time the funds are drawn
down? In addition, borrowers directly placing their securities with lenders
through the forward commitment process will avoid the additional costs, in-
cluding legal expenses and registration fees, involved in preparing to register
and clear a public issue with the S.£.C. Significant underwriting expenses on a
public issue are also avoided 2 Fach of these considerations, alone or in com-
bination, are sufficient to insure that the demands of risk-averse borrowers for
forward commitments will be a declining function of the rate of interest speci-
fied in the commitment contract, other things being equal?

When advantageous, borrowers can arrange a flexible schedule for drawing

being able to negotiate repayment schedules and the other restrictive cove-
nants of the loan in ways peculiarly fitted to their own situations and pro-
spects, rather than being forced into the rather standardized provisions of the
typical public issue. Shapiro and Wolf have also persuasively argued that for a
major group of industrial borrowers?* these advantages substantially outweigh
the higher nominal interest charges on privately placed issues as compared
with rates on public issues. In addition, many borrowers, whose relatively weak
financial position would not quaiify for credit via public issues with relatively
standardized terms and conditions, are enabled to get funds through forward
commitments for private placements because of the opportunity for the lender
to negotiate special restrictive covenants in the loan contract which reduce the
risks to prudent levels. Moreover, borrowers on privately placed issues ar-
ranged through forward commitments can anticipate on the basis of experi-
ence that if conditions change in unexpected and adverse ways during the life

PPN O ORI
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of the loan, terms and conditions can be renegotiated much more convenient-
ly and flexibly when dealing with o single lender (or a small number at most
rather than with the trustees of a widely held public issue.

These advantages of convenience, avoided expense, risk reduction and flexi-
bility which industrial borrowers gain from lenders’ forward commitments to
advance funds on privately placed securities are more than matched by the ad-
vantages of forward commitments to mortgage borrowers. For many of the lat-
ter, obtaining an advance guarantee of funds becomes essential, not just a
matter of convenience, risk reduction and monetary advantage. Consider the
important cases of residential developments, apartments, office buildings and
shopping centers. The development and construction loans are usually ad-
vanced by other short-term lenders such as commercial banks, but generally
only on the condition that a tong-term lender has already made a forward
commitment {before construction starts) to make the permanent mortgage on
the property after completion?” Similar considerations apply to the financing of
the new construction of single-family residences, and we also observe that
mortgage bankers which specialize in originating loans on existing properties as
well as new construction usually will not assume the risks of long-term lending
and consequently also require forward commitments of permanent lenders be-
fore proceeding.

Attractions to Lenders

The prevalence of forward commitments can be explained not only by these
considerations of economic advantage {or virtual necessity) to the borrowers,
but also by various advantages accruing to the lenders making the advance
commitments. As Jones succinctly observes: “Life insurance companies partici-
pate in issuing forward commitments because they are peculiarly able to do so,
and it pays.”* Most life insurance companies are large in an absolute sense in
comparison with most other financial institutions. Their net cash inflow of
funds for private placements and market investments together are not only
very large, but have been considerably more stable (even after allowing for
non-discretionary policy loans) than those of mast other institutional investors
because of the more heavily contractual nature of their inflows. Except for peri-
ods of unusual turbulence, such as 1966, 1968-70, and 1973-74, insurance
companies have been able to make reasonably accurate projections of their
future investible funds positions and the very bulk of the required investments
has encouraged a posture of arranging to acquire mortgages and other loans
well in advance of the actual disbursement of the funds. By making forward
commitments, they can carry through the whole investment process of selec-
tion and negotiation in a much more orderly way which largely circumvents
any need to place large amounts of funds in limited periods of time in a possi-
bly unreceptive market.
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Since the rate on funds later advanced on forward commitments is almost al-
ways tixed at the time of the commitment,” the insurance company (?lau very
importantly is able to pin down a known rate on the:’ funds C(?mmlt'ted for
future delivery instead of having to rely on the uncertain rate \_vhfc'h wdl’:]lter-
natively be available on any open market purchase at time of delivery.” We
find this consideration of risk-avoidance, although largely ignored and surely
never emphasized in earlier studies, to be one of the most important and furl-
damental reasons by lenders such as life insurance companies to engage in
making forward commitments. Indeed, if a certain sum of money will have to
be invested at a given future time either through (a) the disbursement of funds
at a known rate under a forward commitment or (b) the direct purchase of
publicly issued securities at an uncertain yield expected to be high as the rate
of commitment, even a small degree of risk-aversion would lead to the place-
ment of all of the funds in the “forward” market through advance commit-
ment.” (As shown below, insurance companies do not in fact place all their
funds in forward commitments because of uncertainty regarding the flow of in-
vestible funds which will be available in the future and its negative covariance
with future interest rates, as well as considerations of relative demands for
funds in different markets— but the opportunity to pin down a known rate on
the funds committed is nevertheless one of the primary advantages of torward
commitments for life insurance companies. These other considerations are
merely partial offsets.)

A third advantage accruing to lenders from engaging in the market for for-
ward commitments is that it enables them to tap very large outlets for their in-
vestment funds which would otherwise be closed to them. As we have seen,
much of the entire mortgage market—and afl mortgages on larger units of new
construction—simply requires (because of the borrowers' constraints) that
funds be advanced on 3 forward commitment basis, By providing forward
commitments, life insurance companies are able to broaden the range of bor-
fowers to whom they can lend. This facilitates the placement of large masses
of investible funds and provides the well-known and very real advantages of
greater diversification in their total investment portfolios.

Clearly it does “pay” for life insurance companies to make large fractions of
their total investments in the forward commitment markets because they
thereby are able to create more efficient and more fully diversified portfolios
with larger risk-adjusted returns than would otherwise he available to them.
This single statement subsumes all the separate advantages of forward com.
mitment activity for life insurance companies. From an analytical standpoint,
there is no need, as several studies* have done, to cite evidence of persistent
positive yield differentials® of rates being charged on forward commitments
over contemporaneous open market rates as direct proof that forward com-
mitments “pay.” indeed, such comparisons are misspecified and may be very
misleading. They are misspecified because the alternative to committing the
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funds teday at a fixed rate for future delivery is to invest/cemmit the funds at
some future date at a presently uncertain rate. Clearly, whether or not “it pays”
depends upon the spread between the forward commitment rate and the ex-
pected spot rates in the future after appropriate allowance for risk. Compari-
sons of the forward commitment rate and current spot rates are not directly
relevant.

The persistently positive yield spreads cited are also misleading if they are
understood to demonstrate that forward commitment activity “pays” for life
insurance companies because of non-compelitive returns due to market
power or bargaining advantages. It is clear from our field work and other evi-
dence that insurance company managements are (i) risk-averse investors who
are uncertain at any given time, (i) about the interest rates which will be avail-
able in the future, and fiii) about how large their relevant flows of investible
funds will turn out to be, and that (iv) they are weli aware of the negative co-
variance between the availability of investible funds and changes in interest
rates.’* A companion paper develops rigorous proofs that these conditions are
sufficient to insure that, other things equal,” () the fraction of its expected in-
vestible funds which every insurance company will allocate to forward com-
mitments is a rising function of the spread (r — r,} between the rate currently
available on forward commitments and the expected future market rate; and
(b} with significant negative covariances, this yield spread must be substantially
positive in order to induce any company to commit a large fraction (say 90% or
more) of its investible funds to forward commitments. It follows that, however
uninhibited the competition between suppliers of commitments and however
large their number, the great bulk of their aggregate investible funds will be al-
located to the commitment market instead of the alternative public new issue
market only if commitment rates are significantly higher than expected market
rates. Borrower's demands for commitments at any time are of course a declin-
ing function of this yield spread, but historically the intersections of the declin-
ing demand curves with the rising supply curve has brought forth a volume of
new commitments which is consistently very large relative to the expected
volume of investible funds.® This analysis of the position and shape of the sup-
ply curve for forward commitments consequently shows that the yield spread
between forward commitment rates and expected future spot market rates
would have to be positive, even under the most purely competitive conditions
in the forward commitment market. Consequently, the presence of continu-
ously positive spreads over the relevant public issue rates does not necessarily
imply that lenders in the forward commitment market are realizing more than
purely competitive returns in this market through the exercise of super bargain-
ing. Although there may be other more direct evidence of “market power” and
of returns greater than those which would be available in perfectly competitive
markets, the existence and persistence of positive yield differentials per se is
not probative evidence of such a situation.
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[l CHARACTERISTICS OF FLOWS OF INVESTIBLE FUNDS, AND A
SIMPLEMODEL OF THE SCALE OF FORWARD COMMITMENT

STOCKS AND VOTINGS
To set the context for our specific analysis of company behavior with respect
to forward commitments themselves, we need first to examine the Characteris-
tics of the major cash flows which determine the volume of investible funds
available to support any level of forward commitments which may have been

undertaken.

Flows of Investible Funds

The cash flows through a life insurance company during any interval of time,
suich as a month, quarter, or year, can be conveniently summarized in a cash

flow statement in the following form:

Uses Sources
_
(81) Increase in policy loans (A7) Excess of premiums® over benefit
payments, expenses and taxes
{C1) Netincrease in cash and short- | (A2) Net investment income
term securities (A3) Regular mortgage amortization

(A4)  Scheduled bond maturities
D) Cash flow available for invest-

ments B2)  Mortgage prepayments in full
B83)  Calls of securities

{C2) Sales of long-term securities and
other assets
(C3)  Netincrease in borrowing

Because of the necessary accounting balance between the two sides of the
statement, the volume of cash flow or funds currently available for investment
in the period can appropriately be regarded as determined by the algebraic
sum of all the other elements. Tq facilitate analysis, we have coded these other
entries into three separate gfoups with significantly distinctive characteristics.®

The four items marked (A) in the exhibit are the largest and relatively most
stable sources of investment funds for the insurance companies. They are also
largely beyond control over limited periods, since any discretionary or “policy”
actions management might take will affect them significantly only over future
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any period*' Regular amortization of mortgage principal and scheduled
maturities of bonds also provide substantial flows of funds for investment
which are correspondingly stable because of their contractual character.™
These (A) items provide the ballast for the ship in fund-flow terms, and their
sum has been both massive and relatively stable even during the turbulent
markets of the last twelve years. Over this period, data from the ALA show
that the sum of these (A) items has represented 68% or more® of the total cash
flow available for market investments (item D) in each year, and there were
only two years (1966 and 1969) over the entire twelve year period through
1976 when the total of the industry’s (A} items fell below that of the previous
year; in both cases the decline was only about $55 million or less than 0.5%*-
and was followed by a much larger positive gain in the following year in both
instances. The sum of (A) items in absolute terms grew rather slowly over the
late 1960°s, but has grown more rapidly on average since 1970.5

Generally speaking, the (B) items were also relatively stable until the
mid-1960's. But in more recent years, the (B) items have generally become
much more volatile and have often shown relatively large variations from year-
to-year or even quarter-to-quarter in response to economic conditions and
fluctuations in interest rates. Moreover, each of these items shares the charac-
teristics of responding almost entirely to the decisions of borrowers so that
they are not subject to any effective control by the insurance companies.

Mortgage prepayments in full decline in periods of tight money because the
induced decline in housing starts contributes to a reduction in the tumover of
existing properties, and these processes reverse when money eases. Similarly,
calls of securities usually reflect the efforts of corporations to reduce their in-
terest costs by refunding existing debts at more favorable rates* or their ef-
forts to improve their balance sheets by paying off debt or substituting equity
for debt; some calls (contingency sinking funds) are triggered by loan provi-
sions permitting or requiring payments when the borrower’s earnings are un-
usually high. Changing conditions of relative ease or tightness in the capital
markets, the level of current rates relative to that on original issues, and other
exogenous factors have a strong effect on the volume of retirements hefore
maturity. In the period of tight money in 1966. for instance, the combined vol-
ume of discretionary mortgage repayments and called securities declined by
nearly 30% from their level in 1965, and continued to fall in every year to 1971
with declines of 15%-20% in both 1969 and 1970. After exceeding previous
peaks by 1972, there was another decline of 25% by 1974. These declines

were each on the order of 5% of the prior year's total of all cash flows available
for investment.

But the largest fluctuations in recent years have come from variations in the
levels of policy loans. Outstanding policies with cash values give the policy-
holder the right to borrow against the loan value of his policy at a fixed rate, set
at 5% or 6% in a preponderence of existing contracts”” As market rates rose
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above this level, the volume of policy loans has risen sharply and become Quite
variable as interest rates and other ('ir(\umstan(’(.'s'relevant Fo the borrower
have changed. In the initial round of tight money in 1966, _f‘" '(f‘vﬁldn('e, the net
increase in policy loans was nearly three times as large as in 1 165, aftq fa|||-ng
about a third in 1967 during easier money market-s, the net increase in policy
loans nearly tripled again by 1969;% and after falling over 60% {Eo 1‘?72, th.e),
tripled to an historically high rate by 1974, only to fall by 50(» with easier
money conditions in 1975. On several occasions within the period, the year-
to-yeér increase in policy loans outstanding arnou.nted to frqm 40/? to 7%. of the
prior year's total cash flow of investible funds ava|lable’ for dlscrellonary invest-
ments. Policy loans alone accounted for well over half of the 14% net decline
in funds for discretionary investment between 1968 and 1969+

In total, the (B) items amounted to $3,077 million in 1965 (over one-sixth of
all investible funds) but involved a net outflow of over $600 million in 1969
and 1970. By 1972 they had recovered te a $2,654 million inflow, but fell toa
mere $59 million in 1974. By 1976, they had risen to only $1,877 million, sub-
stantially below their levels in 1965. The absolute year-te-vear change in the
total of the (B) items averaged $1,106 million over this period, and reached a
high of $2,563 million.

It will be convenient to refer to the sum of the (A) items and the B) items to-
gether as the exogenous cash flow™ of the company (or industry aggregate),
since none of the items in this summation is subject to any appreciable control
or influence by the company in the short run. In contrast, the increases or de-
creases in the other non-investment accounts {labeled (C) in our sources and
uses statement] are very much subject to current discretionary decisions
month-by-month and quarter-by-quarter. The way in which management
chooses to exercise: its discretion over these “other accounts,” however, will
depend on certain longer run policy considerations, on the character of the im-
balances which are currently developing between flows in the other accounts,
and in particular, on the imbalances between the net inflows from all (A) and
B) accounts taken together relative to the aggregate outflows of investments
funds in the current period required to satisfy all the forward commitments
contracts made earlier for takedown in the current period.

We have seen that the volume of exogenous cash inflow available in any
period may turn out to differ significantly from the volume previously realized
or expected, and that these exogenous flows of investible funds vary strongly
and inversely with interest rates and conditions in the financial markets. We
have also observed the dominant role of acquisitions from earlier forward com-
fnitments for mortgages and corporate debt in insurance companies’ total
holdings of these assets, and the dominance of these assets in their overall in-
vestment portfolios.5' While COmpanies in some cases have some limited flex-
ibility in arranging for borrowers to move up or defer the dates on which pre-
viously commited loans are drawn down, much the largest part of all long-term
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investments made in a given month or quarter have been predetermined by
the forward commitments made at earlier times for disbursement in the current
period. Qur earlier torm of sources and uses statement ignored this considera-
tion and made it appear that current investment outlays and the set of net
changes in the discretionary (C) accounts must be balanced against the ex-
ogenous fund flows. But for purposes of revealing the balancing adjustments
required between current investment decisions for current disbursement
(within the current month or quarten and the concurrent set of increases or
decreases in other non-long-term-investment accounts, the earlier statement
should be modifiec by subtracting current disbursements on previously out-
standing forward commitments from both sides. Retaining each of our earlier
(C) entries, we now have:

Uses Sources

(C1} Netincrease incash and short- | (NX)  Net exogenous cash inflows (see text)
term securities
(C21 Sales of lang-term securities and

(ND)  Long term investments net of other assets
disbursements on prior com-
mitments (C3)  Netincrease in bank borrowing

where (NX) is the (algebraic) sum of all the earlier (A) and (B) items less current
disbursements on previously outstanding forward cornmitraents.

In normal times, sales of securities will simply be incident to the replacement
of some publicly traded bonds or stocks with others as part of each company’s
efforts to hold attractive subportfolios of these securities as a part of their over-
all asset mix,” but since insurance companies are long-term investors, their
turnover rates even in these subportfolios have been relatively fow until rather
recently when portfolios of marketable securities have heen more actively
managed in an effort to upgrade quality or improve yields. But given cur con-
cern with forward commitment policy, it must be observed that such trading
of existing assets merely involves balancing increases in (C2) and (ND), with no
effect on the critical (NX) entry. Net borrowing has traditionally been minimal,
and cash balances have been held essentially as transaction balances. Most of
the funds needed as a “buffer stock” against adverse surprises in the flows of
other funds have, of course , been held in short term earning assets rather than
cash.

As long-term investors with an historical aversion to borrowing (except to
even out intra-year seasonal factors), any unexpected increase in (NX) will
typically be used first to pay down any outstanding commercial bank ioans
and/or to restore depleted balances of cash and short-term securities to normal
working levels; any excess will either be invested in long-term publicly issued
bonds to the extent that their yields are relatively attractive, or “warehoused”
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in additional cash and short-term securities in apticipatign of future oppor-
tunities to make higher yielding forward commitments. Forward commit.
ments with early take-down dates may also be |ncr.eased. When, however, the
exogenous sum of (A) and (B) items shows prewoufsly unexpected strength
over a succession of periods, the level and growth of such flows expgcted in
the future will generally be raised. Since the outstandln.g fo.rward commitments
will not reflect these new expectations, pro-forma projections Qf expected net
uncommitted exogenous cash flows at each Qf the vrolevan( intervals in the
planning horizon will become larger than previously mtend_ed levels, and the
voiume of new forward commitrments made for longer periods to take-down
will be increased until an appropriate set of levels of expected future (N)
values has been restored.

Unexpected declines in exogenous cash flows may create more serious
problems, since the outstanding stock of forward commitments due to be
drawn down in the current period will have been geared to earlier expecta-
tions of the flows of investible funds for that period. Companies geneally plan
to maintain some margin of safety in the form of positive expected values of
(NX) in each future period (after netting scheduled take-downs of outstanding
forward commitments against expected values of exogenous cash flows), so
that most fluctuaticns in exogenous cash flows merely involve variations in the
size of positive values of (NX). On several occasions since 1965, however, ex-
ogenous cash inflows have fallen short of funds required to satisfy earlier for-
ward commitments, and (NX) has turned sharply negative. The first and most
dramatic occasion was in the credit crunch of 1966 when there was a large un-
anticipated increase in policy loans and a decline in the other (B) elements.
Given little margin in liquid assets and strong aversion to borrowing, the short-
fall in (NX) in the second quarter of 1966 was met by a record sale of
$1,200 million of securities (all in the one quarter) which provided about 25%
of the funds required to satisfy the forward commitments previously made for
take-down at this time.* {To keep perspective, however, it should be noted
that even this extraordinary peak sales was only on the order of 1.5% of all cor-
porate and government securities in the portfolio.)

tnall other pressure periods in the ensuing decade much more moderate ad-
justments were needed in security sales® in part because with more perceived
uncertainty in exogenous fund flows the pace of forward commitments had
been adjusted to provide larger margins of safety in the form of larger expected
values of (NX). The turbulence of 1966-69 also led to a marked increase in the
normal or moving-average “trend” size of the “buffer stocks” of funds held in
cash and short-term securities. Another enduring change brought out in our
field work involves attitudes toward borrowing. Before 1965, life insurance
companies held closely to the traditionai view that the industry should confine
itself to investing the savings of policyholders; w hile borrowing was available
as an extraordinary source of funds, its yse was held tc a minimum. With the
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added pressures and uncertainties after 1965, attitudes toward borrowing
have semewhat loosened; fines of credit at commercial banks have been es-
tablished and used more freely for seasonal needs. Most companies still con-
tinue to try to avoid having to show any debt on year-end balance sheets*
but our field interviews indicated that some companies have been moving
away from this traditional aversion to debt. Indeed, a few seem to have moved
rather far toward a posture in which moderate amounts of borrowing will be
undertaken quite freely (eveir over year-end dates) to average out the errors in
forecasting investible funds over a longer period of time and a few insurance
companies have actually issued bonds in recent years. This operating policy, of
course, involves holding commitments enough below expected investible
funds in future periods to permit the repayment of the debt. But such action by
these companies more freely using debt does not differ in any essential way
from the operating patterns of other companies. All companies will reduce
new commitments in future periods below the levels they would otherwise
have had following a period in which investible funds have fallen significantly
short of previously forecast levels.

Some Simple Models of Forward Commitments

This analysis of the flows of investible funds through life insurance companies
clearly suggests that the volume of forward commitments they will want to
have outstanding at any point in time for take-down during any given interval
of time in the future will depend significantly upon (@) the exogenous cash
flow currently expected during that future time interval. (b) the rate available
on forward commitments compared with the expected value of the “oppor-
tunity cost” rate on alternative investments, and (c) their reactions as risk-
averse investors to the uncertainties inherent in their current assessments of
both the relevant future flows of investible funds and the alternative invest-
ment rate. A previous paper formalized these relationships in some simple
models pertaining to a single forecast period, assuming that managements
were risk-averse* with respect to the levels of the companies’ investment in-
comes. Since the other models we introduce later build upon and generalize
this work, a brief summary will be useful for convenient reference.

Optimal Stocks of Forward Commitments

This first model assumes that there is only a single type of forward commit-
ment, and that calendar time is divided into a series of non-overlapping dis-
crete intervals or periods, with no carryover of outstanding commitments from
one period to the next. Ail forward commitments are made at the beginning of
any period and all are taken down at the end. The rate of interest available on
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forward commitments is known and certain at the beginning of the period. Ex-
ogenous cash flows of investible funds become available at .the end of the peri-
od and are used to cover take-downs of commitments, with any excess cash
flow invested in the public market. At the beginning of the period, both the
amount of investible funds which will prove to be available, and the rate at
which any residual can be invested in the public market at the end of the peri-
od, are normally-distributed random variables. We use the following notation:

~

F = uncertain size of the exogenous cash flow that will be available for in.
vestment at the end of the period.

r. =the rate cf interest currently available on funds committed now for
delivery at the end of the period.

r =the uncertain rate at which funds for immediate delivery may be in-
vested at the end of the period.

K = the amount of funds committed at the beginning of the period for for-

., warddelivery at the end of the period.

Y= the size of the investment income stream produced, beginning at the
end of the period, by the current decision regarding forward commit-
ments.

Y, 1, F = the expected values of the indicated variables.
Vi, V,, V; = the variances of the irlgiicatsd variables.
o, = covariance between Fand r.

B = ay,/V,, the slope of regression of investible funds on the market interest
rate.

ULY) = the utility function of the lending institution that exhibits risk aversion,
ie, UlY) = du/ay > U'(Y) = 2U/8Y2 < 0.
¥ = -UYYU'(Y), the Pratt-Arrow coefficient of absolute risk aversion.

T[Le random amount of investment income realized from a total investment
of $f, including $K committed in advance, will be
M V=kr +(F-K7

With no penalty costs for shortfalls, the expected value and variance of Y be-
come

@ Y=l ~0K+7F+a,
and
V, = K2V, - 2Ko,,, + V,,
which reduces to*

3V, = (K = 2KPV, - 2Kt g, + V,,

From the standard mean-variance model of portfolio theory, it follows that the
optimal stock of forward commitments is given by
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Y A
(4) k—/+w~*+ﬁl

The optimal beginning-of-period stock of outstanding forward commit-
ments for take-down at the end of the period is thus a positive function of
i) the expected value of the exogenous flow of investible funds at take-down
time, £, and of 6i) the “commitment premium ratio: (r, — r}/V." But since, as
observed earlier, movements of ¥ around its trend values are strongly and in-
versely correlated with changes in market rates, the value of B willbe negative.
Equation (4) thus also shows that optimal stocks of forward commitments K*
will vary inversely with (iii} the absolute size of the negative 3 value, (ivi the
level of expected market rates 7 at the end of the period, as well as (v) the
degree of risk-aversion vy, and (vi) the degree of uncertainty V. in assessments
of future rates (through the commitment premium ratio). It should be noted
that the effects of given increases in commitment rates r. wili be smaller at
times of greater uncertainty in assessments of future rates, since r, enters the
equation only in the commitment premium term.

The companion paper shows that explicit allowance for financial penalty
costs incurred™ when available investible funds fall short of the volume of for-
ward commitments being drawn down will reduce® the volume of forward
commitments K* that would otherwise be optimal under any given set of cir-
cumstances, but that the pattern of dependencies between K* and the other
variables remains the same in all essential respects.t

To this point, the model has assumed for simplicity that the companies
acted with a given degree of {absolute) risk-aversion with respect to the level
of the flow of investment income provided by their investments, but with the
growth of group insurance there is evidence that companies have generally be-
come much more concemned with their “new money rate” —the yield per dol-
lar of total investments being made. The companion paper®’ shows that the re-
sults of the previous mode! again carry over in all essential respects except that
the decision variable becomes the ratio of the optimal stock of forward com-
mitments to the expected value of the fiow of investible funds which will be
available at take-down time. Specifically, in addition to the definitions of varia-
bles and specifications of the forward commitment problem used above, let

y = ViF, the average rate of return earned on all investments made at the end of
the period, i.e., the new-money rate.
¥, V, = the expected value and variance of y.
h = K/F, the fraction of total funds expected to be available for investment and
which are committed in advance.
ULY) = the company’s (risk-averse! utility function over the average rate of return
onall funds invested.
A = the company’s measure of proportionate (or “relative”) risk-aversion.
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Then, the linearized expression® for the optimal forward cammitment o
tion at the beginning of the period is

r—=r

(5) h*=K/F=1+ '.\V,_+ Br

Once again the optimal fraction of gxpect?d flows of imestiblo funds varieg
directly with the commitment premium ratio, apd also inversely with the ey
pected market rate r (because B is always negative) and the current degree of
uncertainty regarding this future rate.

In view of the dominant concern of insurance executives with the 1ate of re-
turn on their new investments, equation (5) will provide the hase for our later
analysis. This form of the criterion has the further advantage of being
homogeneous of degree zero, a form commonly used in econometric work gn
investment portfolios.

Optimal New Forward Commitment Votings

These models have dealt with only a single time period to focus simply on the
optimal stock of forward commitments desired at the beginning for take-down
at the end, relative to the beginning-of-period expectations (and uncertainties)
regarding what the flows of investible funds and market rates will be at take-
down time. In practice, many forward commitments will be made for take-
down after more than one period. If we let a subscript 7 represent the current
decision date and 7 + 1 represent the end of the current period, we may et
K.y denote the carryover® stock of forward commitments previously made
for take-downat = + 1. and G, represent the new forward commitments voted
attime 7 for take-down at 7 + 1 will be

© K, =K,_, +cC

Correspondingly, K,_, of the investible funds expected at 7 + 1 will have
already been committed. Consequently, our equation (5) for optimal stocks of
forward commitments K., after subtracting K,_, from both sides of the equa-

tion, implies that optimal new commitments will satisfy the following equa-
tion:

-k -
(2 Cur,,, =r-§’i=1 _&.; L_r+BF
FtH rrH Ffﬂ Av;

All our previous conclusions regarding the effects of current commitment
rates and expectations {and uncertainties) regarding future market rates and in-
vestible fund flows on optimal stocks of forward commitments thus appiy
equally to decisions on pew forward commitments votings after allowing for
Carryover stocks of such commitments already outstanding.
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1] DETERMINATION OF TARGET ASSET PORTFOLIOS AND
ADJUSTMENTS TO CHANGING CONDITIONS AND
EXPECTATIONS

Target Portfolios Distributions

When the tife Insurance Association of America described the investment pro-
cess in life insurance companies for the Commission on Money and Credit,® it
noted that Finance Committees make their decisions “on the broad allocation
of funds. . . with a view toward maintaining the desired portfolio balance or
moving toward some desired target asset distribution.”*” The target distribu-
tion of different types of assets in insurance company portfolios clearly reflects
the long-term character of most of their liabilities as well as the more usual
concerns with relative risks and returns on different assets.

Life insurance companies need to have a relatively large fraction of their total
assets invested in long-term obligations or real estate in order that the
weighted-average ““duration” of their assets may more nearly match the long
weighted-average futurity of their liabilities to policyholders ® In effect, this re-
flects the generally accepted principle that long-term assets should be held by
financial institutions whose liabilities are essentially long term in character,
while others such as commerciai banks with predominately short-term
liabilities should concentrate their investments in shorter-term instruments.
However, the duration of the menu of available investment outlets is such that
it is almost impossible for life insurance companies actually to hold a portfolio
of assets whose weighted average duration will be as long as needed to match
the corresponding duration of their contractual liabilities, at least with respect
to the very large fraction of their total assets representing the “whole life"” part
of their business. Since there are substantial costs and long-term risks involved
in any such failure to match the duration of assets and liabilities, it is necessary
to allow for any such discrepancies in assessing the overall utility function of
company managements.

Apait from these concerns with the duration of their assets, managements
are also of course seeking to obtain the best available returns on their invested
funds after making appropriate allowance for their risk-averse dislike for the tin-
certainty of these returns. Given a choice between two sets of assets with
equivalent uncertainty of return and duration, management wiil choose the set
with the higher expected return. And given another choice between two sets
of assets with equal expected returns and duration, the set with the lower un-
certainty of return will be chosen.

All'the principle results needed to set the determination of forward commit-
ments in the context of the determination of a company’s optimal overall port-
folio of assets may be most conveniently obtained from a simple mean-
variance model of portfolio balance after allowing for the added disutility of
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any imbalance in asset-durations*” Formally, we may consequently represent
« - .
the company’s objective function for the selection of the best mix of portfolig

assets as the effort to maximize the

@ criterion  Uly,, V,, D, = D)

where

-?#> 0, reflecting the preference for expected portfolio return;
¥y )
L < 0, reflecting the aversion to risk; and

n
v,

o > 0, reflecting the preference for having portfolios which will minimize the
BD,, shortfall between the duration D, of the assets held below the duration of

liabilities to policyholders™
The maximization of (8} is consequently equivalent to the maximization of
9 Q=y, = AV, /2 +8D,
subject to the constraint
10 2d =1
where

d, = the fraction of the total portfolio allocated 1o and held in the i asset,
n = the number of different portfolio assets being considered,
A = the coefficient of proportionate risk-aversion, as in section I, and

& = the premium for an additional year of portfolio duration.”!
The terms in (8) and (9) are given by:
Ma) y,=3dy,
Mb V,,=%3ddo,
Ma D,=3dD,
where

¥, = the uncertain return on the i asset

y, = the expected return on the it assel

@, =the covariance of the returns Y, and ’)7, iwhere o, will now represent the
variance of the return on the jt asset itself)

D, =the duration of the return on the jth asset.

To maximize the objective Q n equation (9) subject to the “adding up" con-

traint (10), we form the Lagrangian

0D t=y,-av 2+ 80, + n(1 - 3,d)

i

————o
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]
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and set its derivatives with respect to each of the n assets and the “shadow
value” m simultanecusly equal to zero. After using (11), this indicates that the
optimal portfolio mix over all n assets will be given by the set of the values of d
which simultaneously satisfy the n equations

(13a) oL =y + 8D, - Mo, +2x0,)-m=0
ad %1 !

where m has the value which insures that

(13b) 8_L=1 -%,d=90
an o

50 that the sum of the percentage allocations d will add up to unity in accor-
dance with the original constraint {10). The resulting value of 1 can be shown
to measure the marginal certainty-equivalent value to the company of having a
small additional amount of funds to invest and in this sense is a marginal risk-
adjusted “hurdle-rate”” which provides a bench-mark from which to measure
the comparative advantages of each of its alternative investment outlets, ™

We should also observe that since the term in parentheses in equaticn (13a)
is simply the covariance of the i assets’ return with the return on the entire
portfolio &,, this important equation can be written in the simpler form

(13" %3: v, + 8D, — Ao, ~-7m=0
and the optional target allocation can be determined equally well from solving
this equation subject to (13b).

These “portfolio balance” equations, as usual, make the target fraction of all
assets d invested in any particular type of instrument vary directly with its own
expected yield y, and inversely to its marginal contribution to the overall risk
of the company’s entire asset portfolio.”* But, we also observe that, if other
things are equal or balance out, a larger fraction of assets will be invested in as-
sets with longer durations. There is a premium measured by the symbol & on
the weighted average futurity of all the cash flows from an asset/* If risk con-
siderations are neutral, companies wili prefer assets with longer maturities to
those with shorter maturity offering the same expected return, and indeed will
be willing to sacrifice some expected return in order to gain the greater contri-
bution which the longer lived asset will make to the balance between the
futurities of its assets and liabilities. In short, our equations indicate the best
possible mixture of assets for a company to plan to hold will be one in which
the proportions of different assets have been adjusted to the point where the
marginal risk-and-duration-adjusted portfolio retums on all assets are equal-
ized. But this characteristic of the optimal planned portfolio must not obscure
the fact that there is a separate equation like (13a) for each asset in the port-
folio, all solved simultaneously, so that the optimal proportions d* for each as-
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set will depend upon its expected returns, marginal |.)(>rtf< lio risk a'nd duration,
ali considered relative to those of the other assets in the |)(>rthI|(>

This model of the determination of the optimal mIX.Of assets etlectively cap-
tures the interplay between the preferences of Iif('.lnsurm'u‘o companices for
higherexpected returns, and their evident mncorn.\.vuth I.m\'lng thf* apPropriate
weighted average maturity or duration of assets in their port.folvo. as well a
their aversion to risk and uncertainty of return. Although this model retaing
most of the simplicity of the portfolio models usually found in the literature, i
differs very significantly in its content and implications because of the explicit
inclusion of the company’s “duration-preference” in its objective function ang
the consequent appearance of a maturity premium in the optimizing equa-
tions (13). Moreover, the explicit inclusion of a company’s “duration prefer.
ence” identifies the relevant returns in this model of optimal portfolio structyre
as the yields to maturity (or more precisely the duration-yields) of the assetsin
ouesti(;n, and not the much shorter “holding-period” yields of a month or 3
q‘uarter which have more usually been emphasized in the recent academic
“portfolio theory” literature which has been concerned almost exclusively with
stock markets and equity portfolios per se. These important features of our
model clearly correspond to the objectives—and the thinking—of the life in-
surance investment officers whose behavior we are modelling. Not only do
they give great weight to the maturities of their assets, but they are observed
to be primarily concerned with the yields-to-maturity of their assets and judge
both the expected returns and the risks of each of their investment possibilities
in these terms. It is because of their fundamental concern with matching the
duration of assets to the duration of the liability claims against them that com-
panies are essentially concerned with the rates of return on any feasible set of
asset holdings which will be realized over this longer horizon.” Moreover, itis
their concern to match the futurity of their assets to their liabilities, combined
with the relatively long duration of their liabilities, which leads companies to
hold very large fractions of their total assets in bonds, mortgages, and other
long-term assets.

The Planning Process and Adjustment of New Commitments to Changing
Conditions and Expectations

The investment planning process builds upon forecasts of the exogenous cash
inflows (the sums of the {A) and {(B)itemson p. 604] which will become avail-
able for and require investment over a planning period extending several years
into the future.” Generally these forecasts will provide separate estimates for
each of the next several months, and then for a fow quarterly intervals, with
semiannual or annual estimates further in the future. Forward projections of the
total assets of the company at various future dates in the planning period are
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prepared by adding the cumulated cash inflows expected to the existing asset
base after allowing for that part of the inflow which represents repayments of
assets currently held. These estimates of future total asset levels are then com-
bined with the company’s desired target asset proportions, which embody its
long-run investment policy and assessments of future conditions as described
above, to determine desired target ievels of balance sheet holdings of broad
classes of mortgages and bonds and other assets at different dates in the
future. On the basis of these forecasts of desired target stocks of different
types of assets at the relevant future dates, and of the expected (largely ex-
ogenous) inflows of investible funds (including repayments), the companies
develop time-schedules of planned gross acquisitions of each major type of
long-term asset over the next several months, quarters or semiannual periods
extending at least three or four years in the future. Finally, for assets subject to
the forward commitment process, these planned schedules of gross acquisi-
tions by type are adjusted in the planning tables to allow for the expected
take-downs in each period of the existing stocks of outstanding commitments.
These planning schedules of desired gross acquisitions and scheduled take-
downs of existing commitments of each type over the relevant future” time
periods then become the basis for budgeted authorizations to the respective
investment divisions of the company to proceed to negotiate new forward
commitments for the assets desired.

As conditions change and new information affecting expectations of future
flows of investible funds and interest rates becomes available, these planning
tables and schedules of budgeted authorizations for new commitments will be
revised and updated, usually at monthly or quarterly intervals. Also, manage-
ments in practice establish their budgeted authorizations for new forward
commitments of each type after making certain allowances for institutional in-
flexibilities and the uncertainties involved in their projections of fund flows
which will be described later. But given the primary concemn of the paper with
the response of the aggregate forward commitment positions of life insurance
companies and especially their votings of new commitments to their expecta-
tions of future interest rates and market conditions, it is important to observe
that, on the basis of any given set of expectations, the aggregate of all new for-
ward commitments planned for take-down over any given future periog, to-
gether with those already outstanding which will be drawn down in the
period, depends very simply on the aggregate inflow of exogenous investible
funds expected over this period. For definiteness, consider some target plan-
ning date H periods (months or quarters) in the future, and fet

A, = the present amount of total assets at time t.
Al.n = expected total assets at the target date Hperiods in the future.
Ay = desired book investment in the it asset at time t + H,

d; = desired proportion of A¢, ,, to be keld in the & asset.

A, = current book investment in the ™ asset.
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K . = outstanding commitments for the M asset scheduled for take-down be.
J1 S

tween time t and { + H. . ‘
C,, = new commitments for the 1" asset made in period t.
' N it i i )
C, 144 = new commitments for the /" asset to be made in period ¢ + L, where 0 <

=H.
Ft.i = exogenous cash flows expected in period t + k, where 0 < k < 44

F, = exogenous flow of investible funds at time t [the sumy of the (A) and (g
t

items on p. 604 above|.

R{. =the expected value of the sum of mortgage amortization prepayments,
maturities and calls of securities litems (A3), (A4), (B2) and (B3) on P. 6041 in
period t + k. o

Rf.+x = the expected return of principal through amortization, etc. on the i asset

 attimet +k.

The desired balance sheet investment in the i asset at time t+ H, cond-
tional on the expected total assets at that time will be

{14) Al.! HE d:'A;.-iH

where the desired proportion d* to be held in the i asset will depend upon its
expected return, its marginal portfolio risk and its duration, all taken relative to
those of other assets, as shown above. The expected assets H periods in the
future will be equal to the present assets A, plus the exogenous flows in the in.
terim fess that part of this exogenous flow which represents repayments or ro-
tirements of all types of assets already held:

=4

k
(15} Ag, =4 +k=);‘] (Fro — RS

Next we observe that the total amount of new Commitments which will be
needed between the present time t and the future time t + H will be equal to
the excess of the desired future holding over the present stock of any asset less
the amount of already outstanding commitments plus the amount of addition-
al commitments required to make up for repayments on existing holdings:

k=% k=H
(16; }: Ctk = AI.MH - A:l - Ku( + E R¢
k=0 ) k=0

Ltk

f now we rearrange and sum over all assets which involve forward commit-

ments, adding a term (dp)- to represent the expected purchases of “other
assets,” we have

k=H A=
a7y %, FECIO+ ) =Sd A, —3A s 'Y ke
= Lo ' ' " v

Loh=G

A=t

= AL A SR,

[V
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Consequently, after substituting from equation (15), we have finally

L=tr hei

8) E(K,+ 3 Co + Sldp) = % (1, ~R%,) + % R, = 3 FC,
k=0 k=0 A=0
which was to be established.

We now observe that this sum of cash inflows to the end of any forecast
period will be an increasing function of both the current level of cash flows f
and the expected rate of growth of this inflow. This will be true for each of the
forecast intervals relevant to current investment and forward commitment de-
cisions. Moreover, after allowing for the different “iead-times” involved in dif-
ferent types of forward commitments™ and the different stocks of commit-
ments already outstanding at any time, it follows from (18) that the ratio of all
new forward commitments desired at any time ¢ to the current rate of investi-
ble funds inflows will vary inversely with the outstanding stock of forward
commitments previously made and directly with the currently expected rate of
growth of new investible funds:

(19)  Cr/F,=f(CR, K, X)
where

C/ = the desired (taiget) dollar volume of new commitments in the current ("
period for future take-down.
CR, = the currently expected rate of growth in the flow of investible funds F,, and
Xrepresents other relevant determinants.

Although the volume of new forward commitments actually made can be
expecled to track the scale of desired new commitments as just specitied
reasonably well, there are several reasons to expect that they will not do so
exactly. Apart from mere random differences, there wili be deviations because
most forward commitments involve a significant period of investigation and
negotiation of mutually satisfactory terms and provisions of the final loan
agreements. The volume of negotiations underway at any time will be substan-
tially correlated with the volume of new commitments currently being made
which induces a correlation of commitments made in any short period with
those made in previous periods. In addition, and most important, there are sig-
nificant internai and external (market) inflexibilities which attach avoidable
costs to any rapid change in the pace of new commitment activity. Cornpanies
have separate mortgage and bond departments, each with several groups of
skilled and experienced professionals with special knowledge and market con-
tacts relevant to their pasticular type of forward commitment. For instance, the
mortgage department may be divided into sections responsible for single
family loans, multifamily residential properties, industrial and commercial
mortgages, and farm mortgages, and the bond department will have a group
specializing in large, longer-term commitments for private placements. Any
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marked changes in the general pace of (x-c;ivitios in any of thoso divisions withiy
a vear or so would involve heavy explicit ar.Id.“opportumty” COStS™ [ .
these (relatively) large and (relativ'e!y) specialized groups of staff Personne|
must be given a reasonably steady flow f)f_\fvor.k for both morale and efficignc,
considerations, and this source of inflexibility is substan.tmlly compounded by
their dependence on whole networks of mortgage and Investment banker o
branch offices and other contacts for the supply of each type of loan. |f any
company were to sharply cut back its volume of comrr?ltrr?ent.s throughamp_
plier. the correspondent would have to seek out other institutionaj outlets ang
would then be less likely to satisfy the given company’s renewed larger de.
mands at a later date. These considerations taken together mean thyt on
average the actual pace of new forward commitment votings will be ,
weighted average of the target level specified earlier in equation (19) and the
average actual pace of new commitment activity over the fast six months or
s0:

200 Cy/F = alCr/E) + (1 = a)(C /F) 0<ac

where CJ'/f, is determined by equation {19), and

¢, = average dollar amount of new commitment votings over the previaus six or
twelve months.

Finally, as previously noted, our summary description of the forward com-
mitment planning process (Pp. 616-617) is modified in practice by introguyc-
ing judgmental allowances for the unavoidable uncertainties surrounding any
estimates of data projected very far into the future. With due allowance for the
varying degrees of flexibility the company will have in subsequently adjusting
its different types of forward commitment to the levels which are later desired,
each Finance Committee will authorize new commitments at any time which
together with those already outstanding will total up over all departments to
somewhat less than those which would be required if its current expectations
and expected values of future total assets and exogenous cash flows werein
fact to be realized. In effect, relative to its current best estimates of the future,
the Finance Committee carries an “uncommitted reserve” of expected ex-
ogenous cash flows at each point in time which will be available for later dis-
position if its earlier estimates turn out to be realized or exceeded. Since more
unanticipated events can occur in a longer than in a shorter period, these al-
lowances for the uncertainties in estimates of future fund flows will almost al
ways be greater than those regarding conditions in the nearer temn future. I
Practice, insurance COmpanies maintain a relatively “fully committed” posture
in terms of the fund flows they expect to have available over limited periods
Su.Ch asone to perhaps three months into the future, but they generally main-
tain increasing overal| margins of slack in their overaf/ commitment positions
with respect to more distant draw-down dates and horizons. Commitments,
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such as those for newly constructed income properties, and others subject to
long lead times and greater institutional inflexibility, will of course be budgetel
relatively close to target levels determined by their desired share of expected
assets two years or mere ahead, and most of the uncommitted overall reserves
over these longer horizons will take the form of commitments still to be
autharized for private placements (and other industrial loans) having shorter
take-down intervals. These procedures enable the company to avoid many of
the costly and difficult shorter-term adjustments in later periods that would
otherwise be required whenever exogenous cash flows tumed out to be sig-
nificantly below current expectations. They also enable the companies to
make more flexible adjustments to changing market conditions than would
otherwise be possible.

An Alternative Model of Optimal Forward Commitment Votings

All these considerations and practices suggest that the response of new for-
ward commitment votings to interest rate expectations of insurance company
managements may be somewhat richer and more complex than encompassed
in the simple models introduced earlier on pp. 609-612. These models were
derived on the assumption that any exogenous fund flows not required to dis-
charge forward commitments “maturing” at a given date would be invested in
new long-term public issues at that time?' and both the expected value 1 and
the variance term V, involved this rate. But allowance for the fact that the vol-
ume of new commitments C, being voted at any time t will include commit-
ments with longer—as well as shorter—term periods to take-down, and the
fact that larger margins of slack (relative to expected flows of investible funds)
are maintained for longer take-down horizons both indicate that the relevant
uncertain “opportunity cost" rate in forward commitment decisions may often
be the rate at which forward commitments themselves can be made at the
later target date rather than the rate then available in the public market. More-
over, the fact that insurance companies as a matter of policy have long main-
tained such a large fraction of their total assets in instrtuments obtained by
means of forward commitments strengthens this presumption. On this inter-
pretation, the derivation of equation (7) on p. 612 above is substantially un-
changed® but the t and V, in the “forward commitment premium ratio”
(r — T)/V, must be redefined to measure the expected rate which will be avail-
able on new forward commitments made later and the uncertainty involved in
the current assessments of what this uncertain later rate will be. Other things
equal in this model, the relevant commitment premium ratio, and consequent-
ly the volume of new commitments being voted at any time t, vary inversely
with both the expected future commitment rate and the uncertainty currently
involved in its assessment. Our following econometric analysis will test the
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performance of this “future commitment rate” version of the basic made| as

well as the original “market rate” formulation, making use of the adjustment
equations (19) and (20! in each case.

vl EVIDENCE ON ADJUSTMENTS TO CHANGING CONDITIONS ANp
INTEREST RATE EXPECTATIONS

Evidence from Field Work and Direct Interviews

Some useful background evidence regarding the effects of expectations of
changes in general levels of interest rates and future funds flows (as well as the
effects of the uncertainties surrounding these expectaticns) on the forward
commitment decisions of life insurance companies was provided by the rather
extensive field interviews undertaken as part of this study® It will be cop-
venient to summarize these findings before tuming to the statistical analysis of
the industry-wide data.

We found no evidence in our field interviews and studies of the data of indi.
vidual companies that there was any significant adjustment of overall forward
commitment positions during the first half of the 1960's in response to interest
rate expectations. Until the latter part of 1965, each of these life insurance
companies determined the overall level of their new commitiments period by
period with predominant emphasis on the gaps between anticipated investible
funds in future periods and the volume of existing commitments which would
be drawn down at corresponding times from these prospectively available
funds™ Durinig this period, interest rates were relatively low and stable, infla-
tion was no problem, and there were no significant profits to be expected from
shifting the timing of new investment commitments between periods on the
basis of any relatively weak expectations of general changes in the levels of
market rates®

The increased level and volatility of interest rates in the second half of the
1960's, however, led four of the five companies interviewed in most depth to
make rather large adjustments in their overall forward commitment positionsin
response to the changes they expected at different times in the general levels
of interest rates. The fifth company also varied its commitment position on the
basis of its interest rate expectations, but as a matter of policy its adjustments
were limited to no more than 10% either way throughout the period. Following
the unexpected increases in interest rates in late 1965 and 1966, three of these
companies stepped up their new forward commitment activity very substan-
tially in response to their expectations that interest rates were about to de-
cline, and two of the three raised their commitment positions again in late
1967 and 1968 when the renewed increase in rates was once more believed o
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be temporary. Altogether, the increases were enough to raise the stocks of
outstanding commitments in the companies by from 50% to 100% relative to
their fund flows. A fourth company which had not responded to interest rate
forecasts i 1966 also substantially increased its forward commitment position
in 1967:3-1968:2 as a result of its belief that interest rates would decline. In
late 1968 and much of 1969, new forward commitment activity was generally
being reduced quite rapidly as high and rising interest rates reduced exogenous
fund inflows while outstanding stocks of commitments were still heavy, but
there is also some evidence that at least three companies accelerated their re-
ductions in new commitment activity relative to their expected flows of in-
vestible funds because of their expectations that interest rates would increase
further?®

The companies which had made the larger increases in their forward com-
mitment positions, however, found that such temporal concentration of their
investment activity had strained the capacity of their staffs and field netwoiks
to generate investment opportunities and evaluate them effectively, and the
companies which had later sharply cut back their new commitment votings
subsequently had some difficulty restoring their position in the new commit-
ment market after their backlogs had been worked off. Moreover, following
the costly errors which had been made in 1966 and early 1968 in betting
heavily on forecasts of interest rate declines, all the companies had developed
a sharply increased awareness of the uncertainties involved in forecasting
future interest rate movements. This greater awareness of the chances of error
in such forecasts, along with the greater appreciation of the institutional inflexi-
bilities mentioned earlier, by the early 1970's led the companies generally to
adopt formal policy limitations on the extent to which commitment positions
could be adjusted to accommodate expected changes in levels of interest
rates?

In the five companies studied in most depth, during the latter part of the
decade 1965-1975 such adjustments were limited to 10-15% or less of the
otherwise normal ratio of commitments to expected flows of investible
funds® While the companies which had most actively varied their commit-
ment positions in earlier years had thus returned to relatively more stable
strategies geared predominately to expected new inflows of investible funds,
most companies interviewed {including the six others examined less intensive-
ly) continued to make some adjustments in these ratios on the basis of their
interest rate expectations throughout the period studied. Our field work, how-
ever, was unable to distinguish clearly between responses to expected move-
ments in market rates and those involving changes in expected levels of
returns which would be available on new commitments themselves in the
future.

Our field work also revealed a very marked awareness of, and growing con-
cern with, the strongly adverse effects of both high and increasing interest
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rates on the volume of investible fupds themselvps, as disc.ussed above ¢
pp. 605-6G7. The induced increases m r?ondtscrenonary pgl.cy loans and o,
ductions in prepayments on other e.x;stmg a§set5 [the B) items above] hyq
sharply reduced the cash flow effectively available for forward commitmen
as well as other discretionary investments, and there was of course 3 vivid ap.
preciation of the fact that lower and faliing interest rates, whenever they might
realized, would have correspondingly favorable effects on their exogenoys
fund flows. These responses of investible funds to interest rates are picked up
in the “@r” term in our model, and our field work clearly suggests a strong and
continuing significance for this aspect of the relation of interest fate expecta-
tions to forward commitment activity throughout the period studied. fvey
though the companies had reduced the extent to which forward commitment
ratios would be vaiied on the basis of interest rate expectations directly, they
continued to make significant changes in these commitment ratios on the basis
of their expectations of the relative size of prospective future flows of investi-
ble funds, and our field work indicated that these assessments continued to be
significantly influenced by interest rate expectations.

Statistical Analysis of Industry Data

Our statistical analysis is based on the theoretical model of the optimal or tar-
get ratio of new forward commitment votings to current rates of flows of in-
vestible funds given in equation (7) above® as modified in equation (19) to -
low for expectations of future growth in the flows of investible funds fand
hence in the target future stocks of balance sheet assets), as well as the fact
that many forward commitments will not be taken down for many months or
calendar quarters in the future. After equation (7) and (19) are substituted into
(20) to allow for the institutional rigidities and reaction costs involved in the
decision-making and planning process for forward commitments, we arrive at
the equations actually fitted in our statistical work:

G ro—r K._ . C.,
21 FTAht 4 fl_v_f + a, 1y 3 CR, + a, re+ a —'——+u,
t

(+) (-) (+) {-) (+)

and

I~ re
22 G=be+ by £+ b, (‘%)Fw b, K,
'

(+) (+) (=)

* by GRo“F+ by 1¢+F+ b, C_,+V,

(+) (-) {(+)



~ ¢ W = ~ e

Forward Commitment Decisions 625

The theoretically expected sign is given just below each coefficient, and all
variables are as defined earlier, except that we now write r* for the expected
future value of the “opportunity cost” rate as assessed at time t and Ve for its
ex ante variance, while I and V are of course random error terms.

These equations were fitted to data covering all the forward commitment
activity of the life insurance industry on both a monthly and a quarterly basis
for the period running from January 1965 through March 1976. We concen-
trate our statistical analysis on the aggregate new commitment votings by the
life insurance industry over time because of our primary focus in this study on
the role of interest rate expectations on forward commitment activity. {It will
be recalled from pp. 597-598 above that the role of these expectations was
the “missing link” in previous studies which focussed on the effects of such
factors as the relative yields and the differing backlog positions and take-down
patterns of different types of commitments on the volume of new forward
commitments made for residential income property mortgages, private place-
ments, etc.) Given our concern here with the role of yield expectations on ag-
gregate commitment activily, we do not need to introduce a separate term for
the “duration preference”” of the companies (see pp. 613-616 above) into
our equations (21) and (22)®

Before presenting the empirical results it will be useful to specify the content
of each series used in estimating the regression equations and to comment
briefly on the way certain methodological issues were handled.

G s the aggregate of all new forward com-itments entered into in the current
month, estimated for the entire industry from reports to the ALIA by com-
panies holding about 80% of all industry assets.

fa s the weighted average rate on all new commitments made in the month.
ALIA data showing the rate and dollar volume for separate types” of com-
mitments were used, the weights being the ratio of the volume of each type
to C,.

Ki-1 isthe aggregate outstanding stock of forward commitments at the beginning
of the t'™™ month. If the data for stocks outstanding at the end of the prior
month were used, it would be necessary to estimate separate equations to
allow both for cancellations during the month and for the previously out-
standing commitments drawn down during the month. To avoid these prob-
lems, we measured the relevant K,_, by K, — C,, i.e., the actual stock at the
end of the current month Jess the new commitments added during the
month.

i is the flow of exogenous investible funds in the t*" month. Since (unlike all
the preceding data) ALIA surveys provide only quarterly figures on the flows
of investible funds, we had the choice (taken by other studies) of aggregat-
ing all series to quarterly fevels and using the measured cash flow data, or of
maintaining a monthly time period and interpolating the quarterly cash flow
data. The latter course has certain important advantages. As Mundlak
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among others, has showr, temporal aggr(‘fgati()n not only Iosa.‘s informatign
(thereby reducing the efficiency of our estimates) but also can introduce bigs
into estimates of lag structures. By using monthly ohservations these jrob-
lems can be aveoided. However, these advantages are bought at the possible
cost of intreducing some measurement error into our cash flow data,

Our decision was to develop interpolated estimates of monthly investible
funds data based upon a quarterly regression of investibic funds upon per-
sonal income, the level of the long-term rate of interest (Moody's Bag cor-
porate) and the change in the fong-term rate of interest?® The coefficients
obtained were used with monthly observations on personal income and the
rate of interest to distribute the quarterly data on gross investible funds
across the three months in each quarter. To minimize the risk of measyre.
ment error, we then formed a three-months moving average (denoted F)of
our interpolated £, and fitted equations (21) and (22) with and without the
substitution of F, for F,. As noted above, we also checked out our equations

on a quarterly basis.

C,_, iseither asix or a twelve month average (excluding the current month) of the
past levels of C,. The purpose of this variable is to allow for the important in-
stitutional inflexibilities and readjustment costs previously discussed. The
longer lagged average accomplishes this more effectively than would merely
using C,_,, and also minimizes the problem of inconsistent estimates which
would be raised by using the latter term in the presence of serially correlated
disturbances.

GR, is the expectation at time t of the future rate of growth of F,. It is measured
monthly by the exponentially smoothed rate of growth (a = 0.1) of 2(AVF,
— AVE_.AVF + AVF ;) where AVF, is a seven-month centered average
of £ This exponential smoothing of longer‘averages allows the modest flexi-
bility in the context of essential fong-run stability which would be expected a
prioriin these estimates of the longer run average growth prospects of the
industry.

i aspreviously noted, are general symbols respectively for the expected future
and  value of the “opportunity cost” rate as assessed at time 1, and the ex ante
Ve variance of this assessment. It will be noted that in equations (21) and (22}

these variables occur simultaneously and in ratio form in the commitment
premium ratio (¢, - r?)/V,e, and there is no known theoretic| derivation of
the best statistical procedures to use in this complex setting.? Most previous
work on financial markets has ignored variances, although a few studies have
simply entered them as a separate variable in linear form. Although the fatter
may be appropriate in the usual analyses of portfolios involving contem-
poraneous risks, the ratio form is required by the different structure of the
forward commitment problem, as shown above.

The procedure actually adopted was to follow the usual practice of estimat-
ing rf by a moving average or polynomial distributed lag on past values of the

relevant interest rate. For each such estimate of r¢, the corresponding estimate

T T
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of the ex ante variance was obtained by exponentially smoothing the lagged
ex post error variance around the prior estimates of rt. Specifically, we set

(23) Ve=ave+ 0 -alVe

with

v = "_221 wilr_, — 1) n2
where r,_, is the actual observation at time t — i, and ¢, is the predetermined
value of the expectation (using the chosen algorithm) which would have been
held at the earlier time t — 1. In particular, we ran regressions using three differ-
ent specifications of the unobservable expectation r¢ icombined with its asso-
ciated V;¢) using equation (23): (a) we computed rj, as a 12 month moving
average of the lagged values of the Baa rate on marketable issues; (b) we com-
puted an autoregressive expectation r¢, based on a third-degree polynomial
distributed lag using the past 15 monthly values of the Baa rate;” and finally
(c) we computed r¢, as a 12 month moving average of past values of the com-
posite commitment rate r, itself.

The resulting equation estimates are summarized in Tables 1 and 2. We dis-
play the parameter estimates when the commitment premium ratio is mea-
sured by (r, — r,)/ Ve, since this specification produced somewhat higher sig-
nificance levels than either (r, — rg)/Vig or (r, — ri, )/ Vg, when used with any
of the three measurements (rg, re, or rg) for the fourth term in the equation
and either the twelve or six month lagged average of the prior C's. The ex-
pected positive signs on the commitment premium ratios were shown in each
case, and the differences in t-values were not large, but they were quite con-
sistent in direction. We regard this as evidence that the “opportunity cost rate”
involved in assessments of the commitment premium ratio is primarily the ex-
pected future level of the commitment rate itself, rather than the expected
level of the public-issue rate as hypothesized in the initial single-period version
ofthe underlying theoretical model. But as observed on pp. 621-622 above, this
reliance on expectations of the future commitment rate itself is to be expected
in the multi-period context of the forward commitment process, given the
continuing high target ratio of commitment-type-assets to total assets
throughout the pericd.

Similarly, we display the results using autoregressive expectations of market
rates %, as the specification of the fourth term in the equation, rather than r¢,
or 5, Although the sign on this term was consistently negative as expected on
each measurement, regardless of which commitment premium specification
was used, and again the differences in t-values were not great, the differences
were consistent in direction favoring rg,. This result was perhaps also to be ex-
pected, since in the derivation of the underlying model the coefficient on this
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TABLE1 Regressions Explaining Ratios of New Commitment Vofings to
Current Fund Flows January 1965-March 1976

Equation (21)

,,,,, ——
Variable Monthly with F, Monthly with F
o 0.00188 0.00135 0.00152 00010
Ve (2.265) (1.673) (1.835) (1.283;
KM;F, ~0.0102 ~0.0173 -0.0163 ~00013
(~0.782) (~1.519) (=1.235) (1834
CR 0.8242 0.4518 0.6401 0.3692
' (2.794) (1.519) (2.055) (1209
e ~0.0738 ~0.0545 ~0.0842 ~0.0604
! (-3.856) (~3.108) (-4.158) (~3.260
C, (12 mo)/F, 0.2603 — 0.1746 -
(1.700) (1.076)
Cpy (6 Mo/, - 0.4479 - 0.4209
(3.504) i2.965!
p -~0.680 -0.624 —0.681 ~0.626
R? 0.365 0.419 0.337 0.386
D‘\‘:‘;/ 213 219 215 21
F5/129) 16.376 20.327 14619 17.854

separate expected interest rate term is the covariance (or more precisely, the
regression coefficient) of prospective investible funds and interest rates, The
decisions of policyholders to take out or increase policy loans, and the deci-
sions of borrowers to prepay principal on outstanding mortgages and securities
is clearly more closely related to public market rates than to the rates on new
commitments as such.

In general, the regression results reported in Tables 1 and 2 support the infer-
ences of our theoretical analysis and the indications of actual company
practice obtained in our field investigations. All the variables in both sets of
equations have the expected signs, generally at acceptable levels of signifi-
cance, and the overall regressions in all cases pass very high tests of signifi
cance. In Table 1, the dependent variable is either the ratio of current commit-
ments to the actual or normalized current flow of investible funds C/F, or
C/F,- incidentally, the mean of this variable over the eleven year period 1965
through early 1976 was 1.003, which confirms again the predominant role of
investments  acquired through forward commitments in the investment
posture of the life insurance industry.) Except in one case at the 10% level, the
commitment premium terms (r, - re)/ Vie, are all significant at the 5% level of
better® We also note that, since the standard deviation of the time series of
this ratio was as high as 23.95" 3 swing of two standard deviations in this series
would induce an estimated change of between 5% and 10% in the ratio of cur
rent commitment votings to its current flows of investible funds, which seems
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TABLE2 Regressions Explaining Dollar Volume of New Commitment
Yotings January 1965-March 1976
Equation (22)

Variable Monthly with F, Monthly with F, Quarterly
constant 101.28 74148 19208 29561 ~35.384 5.393
(0.603) - 0104 (0171 (-0152)  (0.028)
r"v o ‘F 000142 000123 0.00135 000113  0.00265  0.00187
& (1653)  (1.473)  (1632)  (1.405)  (2.448)  (1.751)
Kes -0033 00275 -00373 -00338 -00248 -0.0261
(-1907) (-1.805) (-2.129) (~2171) (~1.082) (-1.471)
GR,*F, 0.909 0.443 0.544 0.206 07105  0.3868
(29200 (1.451)  (1.481) (0625} (1536  (1.0537)
re + F, -00359 -00379 -0.0614 -0053  —00656 —0.0479
(-1.297) (=1.486) (=1.779) (-=1729 (=1537) (-1.423)
F, 0836 0875 13156 1184 1.330 1.051
B (2147)  (2.441)  (2535)  (2.578) 2.046 (2.051)
C,.,12mo) 0604 - 0.476 - 0.398 -
_ (3.516) (2.403) (1.584)
Cpoy 6 Mo} — 0.5877 — 0.526 - 0.545
(4.241) (3.378) (3143)
p -0709 -0671 ~-0713  -0677  -0.455  -0274
R, 0540 0.567 0.530 0557 0.678 0.763
pw 216 225 2.19 228 2.04 2.06
Fl6/128) 27221 30199 26185  29.040 - —
F(6/38) - - - — 16.403 2457

about right in the context of our detailed studies of individual companies re-
ported earlier. Similarly, the coefficient as an average over the period for the
expected market rate re, comes through with the consistently strong negative
value at a high level of significance (a < .001) as expected. It will be recalled
that our field investigations found that even the companies which most
severely limited the direct response of their new commitments to expected in-
terest rate levels continued to be seriously concerned with the inverse impact
of prospective changes in rates on the flows of funds which they would have
available for investment later. This indirect response of their current commit-
ments to expected rates via expected future fund flows, as estimated in our
equations, involved a change of between 5% and 9% in the ratio of commit-
ments to current fund flows (C,/F,) for every 1% change in their estimate of the
future interest rate®® This strong effect, in turn, is broadly consistent with di-
rect estimates of the regression slopes of the monthly supply of investible
funds on interest rates™

In addition to these significant negative inverse shorter-run adjustments in
new commitment ratios in response to the effects of changes in the expected
levels of interest rates on the flows of investible funds over the following six or
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twelve months, the long lead times involved in several important categories of
forward commitments require that current C()mmitl11er1t a.(jtivily b0 refloct gy
pectations of asset leveis much further in the tuture.whlch depend on treng.
like assessments of the longer-term rates of growth in the flows of investibje
funds. The variable CE, measuring these latter effects also appears with the gy.
pected positive sign and generally good levels of SIgnnflcar1co. The inflexibifitie
in the institutional framework are reflected in the positive effect of the lagged
average rate of commitment activity, and when measured by a lagged sjy.
months average, this effect is found to be highly significant in the Commitment
ratios fitted to monthly data. Although the “stock-adjustment” effect of the
lagged stock of outstanding forward commitments K., always has the ex-
pected negative sign, this variable generally shows a lower level of significance
in the monthly equations of Table 1 where the dependent variable is the ratio
of new commitments to fund flows. This circumstance probably just reflects
the fact that both the new commitment and outstanding stock variables cover
all types of forward commitments, while it is well known that the companies
have substantial leeway in adjusting current commitment activity to desired
levels by entering into commitments lespecially some cormorate loans and
securities) with near-term take-down dates

As noted earlier, most previous studies of the forward commitment activity
of life insurance ccmpanies have not only ignored the potential effect of in-
terest rate expectations, but have relied on statistical estimates of the dollar
volume of new commitments using quarterly data. The results obtained with
our equations, fitted on both a monthly and a quarterly basis and tising the dol-
lar volume of new commitment activity C, as the dependent variable are
shown in Table 2. It will be observed that our equation, fitted to quarterly data
in keeping with ysual practice, explains as much as three-fourths of the vari-
ance of commitment activity over this turbulent eleven years. Moreover, in the
fittings with both monthly and quarterly data, the constant term in the “dollr
volume” equations turns out to be essentially zero in all cases, providing im-

funds in the entire decision-making process. As expected, the current (or cur-
rent average) flow of investible funds is a strong determinant of the current
dollar volume of new commitments. The role of institutional inflexibilities rep-
resented by the lagged average level of commitment activity comes through
more strongly in these equations explaining the dollar volume of new commit

In the context of some of the principal concerns of the present study, it
should also be noted that the fitted coefficients of the commitment premium
fatio term is about the same in these “dollar” equations as in the fittings in ratio
form, and that in spite of the collinearities introduced by entering as a produc!
with £, this term largely retains its levels of significance in the monthly fittings
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and is quite significant on any usual standards in the quarterly estimates. Al-
though the indirect interest expectation term and the expected growth rate
show lower levels of separate significance in the dollar volume equations—
doubtless because of the induced collinearity of GR, * F, and 5, * f,—they re-
main useful variables in the equation. The lagged stock of commitments K,_,
shows up more strongly in the monthly equations in dollar form, but with
quarterly data its significance level is lower probably because of the flexibility
over this interval in arranging “short-term” commitments discussed earlier.

in sum, the results of these statistical analyses thus support the inferences of
our theoretical analyses and the patterns of behavior found in our field investi-
gations. Anyone of a Bayesian persuasion will of course form still stronger final
conclusions and judgments by combining the “preposteriors” based on this
prior work with the regression evidence just described.

{vl CONCLUSIONS

Mortgages, private placements and other corporate securities acquired
through forward commitments dominate the entire investment portfolios of
these major institutional investors. The time interval between the making of
the commitment and the actual investment of the funds ranges from a few
weeks to as much as three years or more, with large fractions of all commit-
ments outstanding for periods in excess of six and twelve months. An essential
feature of these forward commitments is that the instirance company commits
itself to lend specified amounts at specified future dates at fixed contractual
rates {(and other terms) determined when the commitment is made rather than
at the later date when the funds are actually paid out and invested. The rele-
vant opportunity cost of any forward commitment is not the market rate on
public investment at the time the commitment is made, but rather the uncer-
tain rate of return which, in the absence of the current commitment, could
have been realized on alternative investments made at the future time when
the current commitments will be taken down. Since life insurance companies
are risk-averse investors, their forward commitment votings would theoretical-
ly be expected under any given set of other conditions to vary inversely with
both this expected “opportunity cost rate” itself and the degree of uncertainty
invoived in their ex ante assessments of these future rates. Higher (lower) ex-
pected future market rates would also be expected to reduce (increase) cur-
rent commitment votings because of the well recognized and strong inverse
correlation between these rates and the flows of investible funds to the institu-
tions. Both our intensive field studies of several important companies and our
statistical analysis of aggregate industry data provide clear evidence supporting
these conclusions.
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individual companies were not uniform in either the timing or in the extent
of the adjustments of their forward commitment pos'ttzons on the basis of thei
interest rate expectations during the early years of higher and more volatile jp.
terest rates following 1965. But those which made'thf} largest adjustments be.
came increasingly aware of the substantial uncertainties unavoidably involveqd
in forecasts of interest rate movements and of the institutional constraings and
costs involved in any such large changes in commitment activity, leading them,
to revert to more stable strategies in the later years of the period. Most cop.
panies interviewed continued to make adjustments in their ratios of new com.
mitments to current fund flows on the basis of their interest rate expectations
within policy limits of roughly 10% throughout the period studied, and oy
statistical analysis confirms this more limited adjustment on average across a|
companies in the industry and over the eleven years fitted in our regressions. in
both the field evidence and the statistical analysis, these adjustments are sepa-
rate from and in addition to the further indirect depressing effects of high in-
terest rates on commitment ratios by way of their negative association with
future flows of investible funds,

These adjustments of the pace of forward commitment activity to interest
fate expectations of course occur within the broader context of the longer
term target portfolio distributions and expectations of future levels of total
assets. The former are shown to depend not only upon the relative expected
yields on different assets, but also upon the relative “duration’” of their income

of new commitments depends essentially upon the expected future rate of
growth of investible funds, as well as on the size of the current flow, because
larger expected growth rates imply the need for more assets of each type in
place in the future, other things equal, and with long lead times, more commit-
ments will need to be made earlier. For any given target level of each asset to
hold in the future, however, the need for current new commitments will vary
inversely with the stock of commitments already outstanding; but the interal

by Iife insurance companies because the higher rates reduce the flows of in-
vestible funds [via the (B) items discussed on Pp- 605-606), but the current in-
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primarily determined by the scheduled take-downs of commitments already
outstanding. The major effects on actual investment outlays into these chan-
nels will develop with a substantial lag.'® Higher interest rates reduce both the
current and expected future flows of investible funds which in turn directly re-
duce the current pace of new fornward commitment votings, and these reduc-
tions are magnified both by the induced increase in the expected level of
future interest rates and in the current ex ante uncertainties regarding what
such future rates will in fact turn out to be. But these compounded reductions
in the pace of new forward commitment votings merely reduce the inputs into
the relatively large total stock of outstanding commitments whose take-down
schedules largely determine the current financial investments of the companies
in these important sectors of the capital markets. Changes in monetary policy
which ease interest rates correspondingly work themselves through the com-
mitment process with an extended distributed lag.

The results of this study also add to our understanding of the effects of infla-
tion and of inflationary expectations on the investment policics of these major
institutional investors. Investment officers of these life insurance companies
were well aware of the “Fisher effect” and of the negative impact of higher
rates induced by inflation on their current and prospective future flows of in-
vestible funds. They based their expectations of changes in future interest rates
very largely on their judgments regarding probable changes in inflation rates
{and the effects such changes in rates of inflation would have on Federai Re-
serve policy). Accelerating inflation and its associated higher levels of interest
rates also added to their uncertainties regarding further changes in rates.
Through all these channels our study shows that changes in current and ex-
pected future inflation rates have had a compounded effect on the forward
commitment positions of life insurance companies, both individually and in the
aggregate, and that these impacts on commitment activity then induce a
whole sequence of later changes in actual commitment take-downs (i.e., in-
vestments for the balance sheet).

While we have thus found very strong and compounded impacts of inflation
and expectations of inflation on these rajor investment activities of the in-
surance companies, our work also indicates that fundamental modifications are
required in the prevalent views, dating from the interpretations of lrving Fisher
at the turn of the century, regarding the mechanism by which expectations of
inflation affect nominal interest rates. Both Fisher and much current writing hy-
pothesize that market interest rates will rise in the face of expected inflation as
a result of both the increased demands of borrowers who can repay in funds of
reduced purchasing power, and because lenders are expected to require higher
nominal rates in order to protect the real returns on their investments, and
thereby the purchasing power of their capital. In contrast, these investment
managers without exception clearly recognized that their liabilities are de-
nominated in schedules of nominal dollars, and all our field work indicated that



634 John Lintner, Thomas Piper and Peter Fortune
I T

in making investment decisions to acquire dSS'elS to .be held against such liahil.
ities their objective has been to maximize their nominal ‘ne\_vv money rates,” o;
the rate-of-return-over-time in nominal dollars. We have n.ndee.zd found that
they will vary their current pace of forward commitment votings in esponse o
changing expectations of future nominal commitment rates and nom|nai fund
flows, and their uncertainties regarding these, but we found no evidence of
any withholding of funds until returns had risen enough to preserve purchasi.ng
power per se. Increases in inflation serve to reduce t‘he.volume of funds in.
surance companies have available for investment, but life insurance Companies
continue to lend what funds they do have available in spite of any decline in
real purchasing power returns due to subsequent inflation. Th.e prevalent view
that, in addition to having fewer funds to invest, the companies also withhgld
funds from lending in order to maintain their real return as such is contrary to
our evidence.™ They are simply risk averse maximizers of the “nominal” re-
turns on their investment portfolios, given the Opportunity set available to
them.

NOTES

1. Specifically, after data for investrnents in separate accounts (Life Insurance Fact Book,
1977, p. 87) are deducted frem the totals (p. 68), mortgages and corporate bonds have ac-
counted for more than 80% of the sum of mortgages, corporate bonds, common stock,
government securities and real estate held for investment purposes.

2. The fraction of common stocks in special accounts for pension plans has been substantial-
ly higher, ranging from 72" to 87% of all such assets over the last decade. Ibid., p. 87.

3. The companies in this sample were both large and active in private placements; the ratios
would be lower for the large majority of smaller companies.

4. See Eli Shapiro and Charles R. Wolf, The Role of Private Placements in Corporation Finance

Harvard Graduate School of Business Adrninistration, 1972), PP. 54-56 and ALIA reporis.

Inrecession vears as new issue rates fall and companies seek 1o restore a more normal bal-

ance of short and long debt in their balance sheets, there is a surge of new public under-

written issues. At such times, there is a decline in the fraction of private placements to the
total of public and private corporate issues acquired by fife insurance companies. For the

28 large companies, the ratio fell to 85% in 1958. unfortunately, this 28 company series

was discounted in 1964,

See W. Leigh Ribble, Jr.. The Portiolio Behavior of Us, Life Insurance Companies, unpub-

lished PhD. thesis, m.1. 7. August, 1973, p. 211 and AlIA reports. In the years 1973-75, the

ratio averaged between 85% ang 90%. but the ALIA notes that all these ratios may be
somewhat overstated since some advance pledges to underwriters for public bond issues
may be included in their commitment data.

6. See George A. Bishop, Capital Formation Thiough Life Insurance: A Study of Crowth of

Life Insurance Services and investment Activities (Rickard D. frwin, 1976), pp. 146-147.

Federal Reserve Flow of Funds accounts show th

25%-40% of all nonresidential commerc

[

,\q

at life insurance companies acquired
‘ial mortgages issted in most postwar years. They
were similarly large suppliers of multifamily residential mortgages in each of the years
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commercial mostgages than any other investor. Their role of being the largest holder of
multifamily mortgages has given way since 1970 to the more rapid growth of large savings
and loan associations, but they remain the second largest investor in these mortgages.
in 1950, life insurance companies invested $2.4billion in home mortgages, which was
nearly one-third of all net issues of such mortgages in that year and represented three-
fourths of their mortgage acquisitions of all types. But the favorable yield spreads of the
early 1950’s gradually deteriorated and during the late 1960°s turned sharply negative (186
basis points lower than income property mortgages and 215 basis points lower than pri-
vate placements by 1970-71), with the result that insurance companies gradually with-
drew from this market, letting their new home mortgage investments fall short of amor-
tization and repayments in every year after 1966.

In addition to the studies noted in the text which deal specifically with the forward com-
mitment activity of life insurance companies, other important recent wortk has dealt with
the acquisitions of corporate securities (bonds and private placements! by life insurance
companies, and five other major sectors investing in this market, using a separate structural
equation for each sector. See Benjamin M. Friedman, “Financial Flow Variables and the
Short-run Determination of Long-term Interest Rates,” Journal of Political Economy, Aug.
1977, pp. 661-689. friedman’s work, like that reported here, finds that the adjustment of
investment positions is heavily dependent on current cash flows—and also that the ac-
quisitions of a particular type of asset (corporate bonds) depends heavily on relative yields
as would be expected. The latter effect is confirmed by other studies of commitment data
per se (see footnote 18 below) and is not additionaily tested in the present study.
Ceorge A. Bishop, The Response of Life Insurance Investrments to Changes in Monetary
Policy, 1965-1970; life Insurance Association of America, (Dec. 1971).

joseph R. Bisignano, The Portfolio Behavior of Nonbank Financiai Institistions, unpublished
Ph.D. dissertation, Stanford University (1971).

james E. Pesando, A Model of Life Insurance Company Portfolio Behavior, unpublished
Ph.D. dissertation, University of Toronto {1971).

Op. cit.

Another recent study, J. David Cummins, An Econometric Mode! of the Life insurance Sec-
tor of the U.S. Economy (Lexington Books, 1975) presents an analysis of the flows of in-
vestible funds and the acquisitions of ditferent types of assets by life insurance companies
but does not separately examine the determinants of the volume of new forward commit-
ments as such.

Dwight M. Jaffee, *An Econometric Model of the Mortgage Market,” Chapter 5, in Savings
Deposits, Mortgages and Housing; Studies for the Federal Reserve-MIT-Pern Economic
Model (Ed. by Edw. M. Gramlich and Dwignt M. Jaffee. Lexington Books, Lexington, Mass.,
1972).

Pesando simply regresses new commitments on current cash flows, yield spreads and re-
payments.

Ribble, op. cit., extrapolates current estimates of growth in the flows of investible funds to
estimate the expected future size of the total desired portfolio of assets to be acquired
through commitments; Jaffee, op. cit., simply multipiies current yield spreads by the cur-
rent level of insurance reserves and uses the current flow nf investible funds as an in-
dependent variable.

However, not all yield spreads have been found to be significant and have the expected
sign in all separate equations. The substitution between income properties and one-to-
four family mortgages has uniformly been found to be strongest and that with securities
and industrial private placements weakest. The frequent failure to find stronger effects for
the yield differential between securities and the several categories of mortgage loans
protably reflects (a) substantial multicollinearities in the data; {b) the fact that the avail-
able data do not distinguish between commitments for private placements with a relative-
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ly long period to takedown and commitments for industrial loans tand even undenaritte,
public issues) for which the funds will be advanced within periods as short as one or two
months (both are combined in single series of yields and commitments for “securities’) -
(¢} the fact that shorter-term securities commitments are actively used to adjust overalf
commitment positions to desired levels; and finally, td) the fact that the institutional
rigidities and costs of changing the pace of nevy commitment activity (cf. below, pages 61 9
10 620} are much more severe for most types of mortgage loans than even for longer-term
private placements, while they are comparatively minor for “security” commitments with
relatively early takedown dates.
Michael Fleuriet (“Public and Private Offerings of Public Deb - Changes in the Yigld
Spread,” Bulietin 1975-1, New York University Graduate School of Business Adminislra[i()n,
Institute of Finance) in a still more recent study has recognized the dependence of com-
mitment vields on expected future interest rates and shown that the spreads betweer
quarterly expected forward fates and current public rates explain much of the variation in
spreads between cyrrent commitment rates nn corporate private placements and rates on
new public issues. Fleuriet also explained total insurance company commitments with q ro.
gression on current cash flows (+), expected future rates (-) and current commitment
yield (). using quarterly data for 1960-1979 with all variabies entered separately.
Lawrence lones® earlier seminal study iInvesinions Policies of Life Insurance Companies,
Harvard Graduate School of Business Administration, 1968) also had undertaken to assess
the extent to which ins urance companies had acted on their expectations of future interest
réte movements, hut his statistical tests were inconclusive, using monthly data for
1953-59. In neither Fleuriet's nor Jones’ work was there a systematic development of the
underlying portfolio theory in a multiperiod planning context, As shown below, such a
theory requires a richer set of variabies and a different form of estimating equation than
used in these earlier studies.
lohn Lintner. “Interest Rate Expectations and Optimal Forward Commitments for Institu-
tional Investors, " Explerations in Economic Research (NBER), Fall, 1976, pp. 445-520
A description of our field work and delailed studies of individual companies is given on
bage 622 below. The insights obtained in these field investigations are incorporated at
various points in the text, especially in section .
fames |. O'leary, “Forward Investment Commitments of ljfe Insurance Companies,” in The
Quality and Economic Significance of Anticipations Data, A Conference of the
Universities~Naliona| Bureass Committee for Economic Research (Princelon, 1960), p. 325,
This quotation is alse used by Ceorge A, Bishop, op. cit., pp- 30-31. Other usefyl descrip-
tions of forward commitment practices are found in Jones Op. cit.. pp. 19-24,

ligation to draw down the funds is nat legally enforceable in many cases, there s 3 strong
presumption and moraj obligation on the latter. American |ife Insurance Association
(ALIA) data show that cancellations have been enly a small fraction of outstanding com-
mitments throughout the period since 1961,

See Ribble, op. cit, Chapter § for 4 detailed investigation of the time patterns of take-
downs on various Categories of commitments. Over 70% of home mortgages commit-
Ments were taken down within six months and 92% within one year. Only 55% of commit.
ments for securities ang private placements were taken down within six months, and 239,
were still outstanding after two years. On income Properties, only 10% were drawn down
in less than six months and only 25% within ayearand nearly 40% were takendown after 4
lapse of more than Wo years (p. 124).

Indeed, risk-averse borrowers will always prefer 1o arrange for a substantial part of their
total anticipated barrowing requirements through forward commitments except when the
covariance between profit rates and the open market borrowing rate is very high and/or
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the tknown! rate on forward commitments is very much higher than the expecied value of
the tuncertain) future open market borrowing rate. For proofs and formulas, see Lintner,
op. cit., p. 460.

The avoidance of the underwriting and S.£.C -related additional costs of a public issue is of
course a feature of all private placements, but most private placements in practice involve
the forward commitment process. See Shapiro and Wolf, op. cit.

See Lintrier. op. ¢it, pp. 459-461, and also Invin David Lane, “Commercial Bank Loan Com-
mitments,” unpublished Ph.D. dissertation (1974), Stanford University.

Op. cit,, pp. 22-24.

This was almost universal practice before the emergence of the REITs around 1970, The
latter as a competitive device about this time began to extend rapidly increasing velumes
of new construction loans without prior take-out commitments, but their subsequent bad
experience is well-known and the practice has been abandoned.

Op. cit,, p. 326.

G'leary, op. cit, p. 325. Jones, op. cit, p. 328, later observed a few instances in which
rates would be set at time of takedown, but his field work as well as our own indicates
such cases are the exception rather than general practice.

Aknown instead of an uncertain rate on forward commitments has an aspecially strong at-
traction for life insurance companies because they have actuariafly known liability struc-
tures—which largely elimirates the prospect of a positive covariance between liabilities
and asset returns which are important features of the situation of certain other intermedi-
aries.

See Lintner, op. cit, pp. 454-455, and 470-471.

For instance, Jones, op. cit., p. 326; and Ribble, op. cit, pp. 39 and 226.

When commitment rates in the private placement market over the twenty years
1951-1970 are compared with the yields on public issues of roughly comparable quality
(Aa-Baa on the Moody ratings), differentials in favor of forward commitment rates are
found to be almost consistently positive ranging between a low of about 25 basis points
up to as much as roughly 125 basis points. Jones, op. cit., p. 327, and Shapiro and Wolf, op.
cit., pp. 125-128.

However, these rate comparisons are based on the differences between average quar-
terly rates on public and private issues which in fact are made at difforent dates within the
quarter, which are heterogeneous in intrinsic quality and have often markedly different
non-interest rate terms, restrictions and provisions. Shapiro and Wolf (p. 128) also report
an alternative set of tabulations of the actual commitment rates on a series of 325 private
placements bought by the Pension Department of the Bankers Trust Company between
1956 and 1967, together with the estimated rates at which these specific issues with their
attendant provisions would have sold in the public market on the same datets). The result-
ing “paired comparisons” still show differentials which are always positive, although some-
what smaller.

The next section analyzes the flows of investible funds for insurance companies. Although
the larger part of these flows is relatively stable, there is a strong negative covariance with
changes in interest rates because of their effects on the volume of calls of outstanding
securities and full prepayments of mortgages and. most importantly, on the volume of
non-discretionary policy loans.

Notably, given the non-interest rate terms and conditions of the debt instrument underly-
ing the forward commitments, the demands of borrowers for such forward credits ex-
pressed as a function of the commitment rate, and the uncertainty involved in their assess-
ments of future interest rates and flows of investible funds. See Lintner, op. cit,
pp. 450-451, and 456-466, esp. p. 462; and below pp. 609-612.
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This statement follows from the dominance of bonds and mortgages in Ensuram ¢ com.
pany portfolios and the very large fraction of al.l these investments ar rired by way o for.
ward commitments, as noted in our introduction,

Item (A1) also includes receipts on annuity contracts.

This elassification follows that used by George Bishop, op. cit,, esp. p. 12,

These two sources (A1) and (A2) together are usually combined under the rubric of “ne
increase in ledger assets.” Since 1965, these have represented two-thirds or more of the
total of the (A) items, and from 43% to over 60% of all investible funds (item D)

While delinquencies and defaults intraduce same uncertainty, the an'l()unts involved have
been very small relative to the payments required by the outstanding contract through
most of the post-WW i period.

The sum of the {A) items ranged from a low of 68% of item (D) in 1972 [when the algebraic
sum of (B} items was unusually large due to declining interest rates as explained beloy] 1,
a high of nearly 93% in both 1969 and 1970 [when the sum af (8) items involved , net out-
flew of $619 million and $679 million].

In both cases. the decline was only 0.3% of the tatal investible cash flow of the preceding
year.

Much of the greater growth in (A) items in recent years has been duc 10 the rapid ‘though
somewhat uneven! growtk in the sales of annuity contracts.

Most of the bonds bought in recent years will have prohibitions of call of refunding for 3
period of five or ten years, but will be subject to call thereafter— and the large volume of
bonds bought earlier and still held are free of such restrictions.

In recent years, the companies have raised the specified loan rate on new policies tusually
to 8% if permitted by state law) in order to reduce the dependence of policy loans on
credit conditions. But these changes only affect new cantracts which are still only a smal|
fraction of all policies.

These changes are all stated for the industry as a whole; the fluctuations in individual com-
panies were often much larger.

Statistical analyses of changes in policy loans are found in Francis H Schott, “Disinter-
mediation Through Policy Loans at Life Insurance Companies,” Journal of Finance, June,
1971, pp. 719-729; and Cummins, op. cit,, pp. 84-88. Chapter 4 of the Jatter reference
also provides a statistical analysis of the total exogenous flow of investible funds to the
companies.

This term for the combined flows has also recently been used by Ribble, op. cit., in keeping
with economists’ standard terminology.

See introduction to this paper.

The very special case of the progressive liquidation of the excess holdings of U 3. Govern-
ment securities accumulated during World War 1 has been examined in detail hy Jones.
op. cit.. Chapters lli and IV, These holdings were reduced rather rapidly frem $21.6 billion
(44.9% of assets) 1o $11.0billion (16 1%) in 1957 just after the “accord - Thereafter the
pace of sales was markedly slower but persistent on into the late 1960's, The immediately
relevant observation here is the refatively slow byt persistent character of the removal of
the portfalio imbalance after 1951

See below, p. 621 and esp. the footnote.

Security sales incident to the normal rell-over of portfolios had been f!u(luaung
Moderately around 4 quite stable feve] of about $400 millian per quarter. according to
ALIA reports. tollowing the peak of $1,200 million in 1966:2, such sales declined to rough-
ly previous levels, and then again rose sharply to nearly $800 miflion with the renewed
“crunch” of 1968: 2.

In fact. the volume of security sales ywvas only about haif as large during 1974 as it had been
in 1973, Unfortunately, the available data do no distinguish between sales to improve

o ——
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quality or yield on existing portfolios and those executed to finance take-downs of for-
ward tommitments. ‘

56. The traditional aversion to borrowing for more than seasonal purposes has been but-
tressed since 1959 by a federal tax based on total assets as of December 31 which en-
courages repayment of all possible debt before that date each year.

57. See Lintner, Explorations. op. cit.

58. The concept of risk-aversion, of course, merely implies that (a) when given a choice be-
tween two investments (or investment positions) having the same risk, risk-averse in-
vestors will choose the one with the greater expected return, and that (b} in choices in-
volving the same expected returns, the alternative with the smaller relevant risk will be
preferred.

59. See Lintner, Explorations, op. cit., p. 456.

60. For instance, from forced sales of existing securities, or commercial banks borrowing, at
yields (or costs) greater than the rate obtained on the forward commitments being drawn
down.

61.  Alternatively, larger values of r, will be reguired to hring forth a given K* relative to F,
especially as the ratio K*/F becomes large.

62, See Lintrer, Fxplorations, op. cit., pp. 463-466 and Appendix A.

63. Lintner, Explorations, op. cit., pp. 469-487.

64.  When future interest rates are uncertain but fis known in advance, the 81 term does not
appear explicitly as a separate term in equation (5), but analysis of the new money rate cri-
terion when Fis also uncertain and negativelv correlated with Testablishes that 8h/@8 in-
creases with rand that 3h/8T increases with 8. See ibid.

65. In practice, adjustments wili be made in outstanding stocks to allow for the (generaily
small} fraction of outstanding commitments which can be expected to be cancelled be-
fore the scheduled take-down time. Such cancellations are allowed for in our econometric
work as indicated on p. 625 below.

66. Llife Insurance Cempanies as financial Institutions {a monograph prepared for the Com-
mission on Money and Credit prepared by the Life Insurance Association of America; Pren-
tice Hall, 1965}, Chapter 7, pp. 170-190. In this section, we also draw on our own field
work as well as “Insurance Companies,” Chaptér V1in Institutional Investor Study Report
of the Securities and Exchange Commission, Volume 2, esp. pp. 685-687 and 771-772;
and other references as cited.

67. Our own field work confirms the central importance of these “dlesired target asset distri-
butions in more recent years. (italics added in quotation from p. 177.)

68. The concept of duration was originally introduced by Frederick R. Macauley in Some
Theoretical Problems Suggested by the Movements of Interest Rates, Bond Yields and
Stock Prices in the United States Since 1856 (National Bureau of Economic Reseaich, New
York, 1938), and was applied to the asset and liabitity portfolios of life insurance com-
panies in Paul A. Samuelson, “The Effect of Interest Rate increases on the Banking System "
American [conomic Review, March 1945, pp. 16-27. further analysis of the concept is
found in John Lintner, “Optimum or Maximum Corporate Growth Under Uncertainty” in
The Corporate Economy, Robin Marris and Adrian Wood feds.), Harvard University Press,
Cambridge (1971), and Lawrence Fisher and Roman L. Weil, "Coping With the Risk of in-
terest Rate Fluctuation: Returns to Bondholders From Naive and Optimal Strategies,” Jour-
nal of Business, Octoher 1971, pp. 408-431, esp. 415 ff., as well as Michaei H. Hopewell
and George G. Kaufman, “Bond Price Volatility and Term to Maturity: A Generalized Re-
specification,” American fconomic Review, September 1973, pp. 749-753.

69. The companion theoretical paper (Lintner, Explorations, op. cit.) showed that skewness-
considerations compound the effects of negative covariances on the appropriate level of
forward commitments relative to expected flows of investible funds as the company
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moves from its current balance-sheet position toward its desired portfolio balance of
assets in the future, but it turns out that such added features of the distribution of returns
have only a secondary effect on the optimal target portfolio balance of assets itself.

It can be shown that even most growth stocks in a world of uncertainty have a certainty
equivalent duration less than the duration of liabilities to policyholders. See David Durand,
“Growth Stocks and the Petersburg Paradox,” journal of Finance, September 1957, esp.
Pp- 354-362; and John Lintner, “Optimum or Maximum Corporate Growth Under Uncer-
tainty,” in The Corporate Economy, Robin Marris and Adrian Woods, eds., (Harvard
University Press, Cambridge, 1971), esp. pp. 197-206.

To allow more formally for the existence of such stocks with D; > D*, we should write
the term D, = D*in (8) more precisely as |DP - D*and carefully follow the inequalities on
the derivations with respect to each stock separately; but this refinement is not needed at
this point.

Longer duration carries a premium because the duration of the component assets (and
hence the weighted average duration of the portfolio) is less than D*, the weighted
average duration of the life insurance liabilities. (See footnote 74.)

See John Lintner, “The Aggregation of Investor’s Diverse Judgments and Preferences in
Purely Competitive Securities Markets,” fournal of Financial and ‘Quantitative Analysis,
December 1969, pp. 347-400; esp. pp. 375-376.

Using (11b) we have

v, /2
p
ad, =d o +i¢zix,- o =0

The derivative is taken with respect to half the portfolio-variance since the risk aversion
coefficient X measures the acceptable rate of substitution between added expected rates
of portfolio return and half the added portfolio variance. See Lintner, op. cit.,, “The Aggre-
gation....”

The mean duration of whole life policy and annuity contract liabilities (and also those in
pension accounts) run from 20 to 30 years or more. See Durand, op. cit. and references in
this citation. But the maximum duration (regardless of “maturity”) of bonds with a 4%
coupon will only be 17 years if bought to vield 6% to maturity and will be only about
13 years when bought to yield 8% to maturity. Moreover, higher coupon rates will reduce
duration. See Fisher and Weil, op. cit, p. 418. The duration of most private placements and
mortgages will be still lower (a) because of their shorter maturities, and (b) because of
scheduled amortization and repayments. Since the great bulk of the balance sheet assets
of life insurance companies have duration shorter than the mean duration of their liabilities
the conclusion in the text follows. .

Even though insurance companies have more actively “managed” their bond portfolios in
recent years, this increased trading has typically involved substitutions of issues thought to
offer improved return with no added risk, or improve quality with no loss of return; the
underlying concern with matching the duration of assets and liabilities continues.

In addition to the usual reasons which make refatively long horizons desirable in the for-
ward planning of other large organizations, it is clear from our earlier discussion of the
take-down periods of forward commitments (see pp. 599-600 above) that any planning
period shorter than three years would fall within the horizons of decisions already
made (notably forward commitments on income-property .mortgages) and private
placements with longer periods to take-down.

The forward planning tables made at any one time will of course have considerably differ-
ent time-profiles for different types of forward commitments. For instance, in the case of
either multifamily residential or industrial income property mortgages, both of which in-
volve long periods of negotiation and construction, commitments must be made far in ad-
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vance of take-downs. A very large fraction of all such mortgages which can be acquired
even within any two or three year period must already be covered by outstanding forward
commitments, and virtually all the funds allocated for such mortgages during the next six
or twelve months will have been already committed. In contrast, the commitment period
for some securities and for 1-4 family and farm and ranch mortgages is relatively short;

-only about one sixth or less of such mortgages which might be wanted over a two o three

year period will already be committed, and a substantial fraction of such estimated re-
quirements even over shorter intervals of three or four calendar guarters will have to in-
volve new forward commitments yet to be made.

Commitments for mortgages on income properties and some industrial private placements
invalve take-down deferrals of thiee years or mare. The planning herizon of H months or
quarters must be at least this long, because any new investments of such types needed to
achieve ar maintain the desired proportions of future asset portfolios must be committed
this far ahead. Although forward commitments for other mortgages and some industrial
loans and securities involve shorter take-down intervals, in practice the horizon relevant to
determining the pace of new commitments with these relatively shorter take-down
periods is substantially longer than their specific take-down periods because of the institu-
tional inflexibilities and costs of rapid changes in the pace of new commitment activity. as
described below. The principal exception involves quite short term commitments (two
months o less) for corporate securities which are frequently used for residual adjustments
to short-run deviations ini the flows of investible tunds.

The department handling securities and shorter-term private placements generally has
much more flexibility than the others. In part, this reflects the relatively short commitment
period involved in most of these transactions which means that at any point in time the
ratio of its outstanding commitments to the authorized totals over any ccnsiderable
period will be relatively low. To some extent, it also probably reflects the fact that the per-
sonnel of securities departments are somewhat less specialized and the relations with in-
vestment bankers and other “finders” and negotiating intermediaries are generally more
flexible than the relation with the external network providing mortgages.

Suppose, for instance, a shift were to occur in the refative availability of different types of
toans or a shift in their refative yields between the early planning date and the planning
horizon. If companies were “fully committed” against expected flows of exogenous funds,
companies would be unable to adjust their commitment budgets to take advantage of the
nevs developments; if one department had fully convmitted its funds, these could not be
“recaptured” to give to another. But with some margins of slack in the overall budgeted
authorizations made earlier, the adjustment to these newer opportunities can be made
much more easily.

However, penalty costs for shortfalls of investible furds below funds required to take
down maturing commitments were also explicitly included probablistically in the analysis.
See p. 611 and footnote 62.

Specifically, in a more explicit notation, r, represented the known rate at which commit-
ments could be made at time ¢ for take-down at time t + 1; now write this as fe,. T in the
earlier model represented the expectation of Trs1o and V, its variance. Assume that the al-
ternative use of the uncommitted part of f,;, instead of immediate long-term investment
at ?n’n,lH' is a package of a temporary “warehouse” investment of the funds at a short-term
rate of 7., in effect to“‘escrow” a new commitrr.ent made at time t + 1ata ra\te'r\;,H for
take-down at a still later date. Now let t’,,.; represen the “yield to maturity” of the
package combining T,,., and Zm - Since the latter rates are both uncertain as of time .
7(",” is also uncertain with the expected value and variance of r¢,,, and Vie (o1 Tespec-
tively as assessed at time . With this reinterpretation of variables, the derivation given
above on pp. 610-612 is otherwise unchanged and need not be repeated.
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Ouwnr field work consisted of in-depth interviews with several SENIOL investment offi €15 and
memhers of the Finance Committees in five large insui anc e Lompanies which wee among
the top ten life insurance compadnies in the United SFatvs and ac counted l(_u aver one-thirg
of the industry’s total assets. Less extensive discessions were also held with sjy addition,|
companies and with ten other individuals closely familiar with the industry Extensive co.
lections of data on the investment operations of each department in each company were
carefully analyzed along with internal investment memoranda before the interview;. This
procedure resulted in the development of hypotheses and questions that were specific to
the company being studied and increased the prodectivity of the subsequent intervieys
by allewing us to examine specific portfolio changes that were made al various times in
each company. At least three interviews were held in each cempany, typically with senjc,
members of the mortgage department and the securities department, the chief €Conomisy
o1 treasurer, and the chief investment officer. The decision to have several interviews with
differently-situated officers within each company reflected our interest in studying the in.
vestment process at several levels in the organization and our concern that any one in-
dvidual might have an incomplete and impetfect recollec tion of the acts and events of the
prior ten years. It also allowed careful discussion of specific aspects of the investment
operation with the individual with specific responsibility and EXpertise. As noted, less o
tensive discussions were also held in six additional companies and with ten other in-
dividuals (such as investment bankers, mortgage hankers, and trade association econg.
mists and executives) intimately familiar with the industry

With respect to each period, however, thero was 1ather clear evidence that the mix of for-
ward commitments would be shifted toward investments offering relatively highe returns,
and some adjustment s would be made to accommadate shifts in the relative demands for
different types of funds by bonowers, taking due acconnt of arganizational rigidities that
limited the speed and extent of changes in new commitments, especially in mortgages de-
partments.

If Jones' “fully invested*’ or “loaned up” abjective is interpreted to mean that the volume
of outstanding and newly made commitments will be managed to “track” the volumes of
expected investible funds in future periods mote or less closely, then our field evidence on
the five companies studied in most depth—as well as our evidence on the larger number
individually studred in fess depth—are fully consistent with this type of expectationaliy
loaned-up policy up to the mid- 1960's. See Jones, op. cit.

New commitinent votings were also reduced because of the anticipated impact of ex-
pected tising rates on their expected future flows of tvestible funds, as discussed helow.
In several companies, these tighter limits also refected an increased concern over their
commitment position relative to that of their competitoys, especially amang companies
whose forward commitment 1atios deviated significantly from the industry average during
the later 1960's and wer o wiong in their forecasts. This reflec ts a growing awareness of the
importance to each company heavily involved in Breup insurance of its relative per-
formance among competing institutions as measured by their relative “new money rates.”
In more detail, one company had a policy lmit of 10, on such adjustments in its new
commitments ratio for expected changes in interest rates: another, 5% another said they
had to be “no more than moderate”; anather would adjust new secarities commitments
by 5-10%, and would adjust new mortgage commitments by 10-159, if it felt rates were
BOINg to increase but would make no adjustment in mortgage ratios if it felt rates were
8oing to fall; and the il company would adjust commitments other than mortgages as
much as 15% if 4 expected interest rates move as much as 50 basis points.

This substitution is appropriate hoth for the original theor etical model and the alternative
since the two models differ only in the identification of which opportanity cost rate is rele-
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From equation (13) above, it is clear that terms for the relative duration of each type of
commitment do in principle belong in cach of a set of “portfelio balance”
undertaking to determine simultancously the absolute of relative volume of ditierent types
of new commitments being made. Given that the weighted average duration of whole life
liabilities exceeds the duration of long maturity puhlicly issued corporate bonds, as well as
that of each of the major types of cbligations obtained via forward commitments, there
will be a positive premnium on relative duration in cach portfolio equation. However, in our
present context the role of duration per se is merely implicit: it justifies (see p. 616
above) our use of yields-to-maturity {rather than monthly er quarterly holding period
yields) in our eqquations, and it explains the preponderant position of the assets which life
insurance companies obtain through the forward commitment process in their overall
portfolios of all assets.

We used ALIA's series for fourth grade {equivalent to Moody's Baa) security commitment
yicids because security commitments are concentrated in this quality-tating. The nonresi-
dential mortgage commitment yield serics was obtained from the Capital Markets section
of the Federal Reserve Board and is based upon a study by Royal Shipp prior to mid-1965
and on ALIA surveys thereafter. 1970. (See Royal Shipp, “The Structure of the Mortgage
Market for Income Property Mortgage Loans,” in Jack M. Guttentag and Phillip Cagan, eds.,
Essays on Intetest Rates, Vol. 1, National Bureau of £conomic Research, Columbia Univer-
sity Press, New York, 1969, pp. 77-106.; All disaggregated volume data ate also from the
ALIA.

Yair Mundlak, "Aggregation over Time in Distributed Lag Models,” International Economic
Review, Vol. 2, No. 2, May 1961, pp. 154-163.

Personal income is introduced to capture the income cffect on the supply of savings
through policy reserves and insured pension fund reserves (excluding “special accounts”
for uninsured plans). The level of the interest rate and its change are introduced to capture
disintermediation through policy loans as well as reduced prepayments of mortgages and
securities fi.e., {(B2) and {B3) on p. 604).

One might at first think of deriving independent estimates of ¢f and of V¢ In the context
of testing statistical hypotheses where the underlying assumptions for least squares esti-
mation are satisfied, such independence of means and variances is assured by these main-
tained assumptions. But the present situation i fundamentally different, since V¢ is an ex
ante estimate of the eror variance arising in past experience from the maistamed use of

equations

any algorithm generating past as well as current expectations ;. ,; given any set of past
nunibers, any shift ir the calculation of the ex ante mean 17 will necessarily change the
computed value of the ex ante variance, as shown by the fermula in the text. The theoreti-
cal reqquirernent is thus to derive procedures for the optimal simultaneous estimation of a
vatiance and the mean/variance ratio, with (i the implicit variance ¢»timate in the de-
nominator the same as the separate tthough simuttaneoust estimate. and (b the implicit
estimate of the mean in the numerator consistent with the caleulation of both variance es-
timates.

Actuaily. in theoretical terms, the situation is still mvire complicated. We may obseve
that £21) and (22} are essentially supply curves; i these are cansidered implicitly to be ern-
bedded in a simultareous pair ¢f commitment supply and demand equations whose saiu-
tion vaiue tor the commitment rate s 1, then 1, and &, tor ) are not independently dis-
tributed as reguired for consistent estimates using OLS. In principle. «. V¢ should be esti-
mated by an instiumental variable procedure using r{7Vig, together with all other right
hand side variahles in (21} lor (2251, and some set of variables to reflect mevements in the
other side of the market {such as expenditures nn nonresidenteal structures, residential out-
lays, g.n.p., the federal deficit, the cumulative algebraic excess of non-tinanciat corpora-
tions, net cash flows less investment outlays, and some other interest rate series o repre-
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sent opportunity ¢csts to borrowers) as instruments Byt the first s age of this 514
procedure requires the estimates of ¢ and Ve discussed above, and ean scarcely be oy.
pected to sort out which of alternative estimates of t‘he laner’aro most appropriate. Copre.
spondingly, any measurement errors in the latter variables will contaminate the firs stage
estimates (because r.,/Vt is a right-hand variable, apart from the fd(.'t that any measyre
ment error in V;f enters non-linearly). This first-stage contaminaticn in principle destroys
the consistency of the second-stage parameter estimates twhich is the object of the
game). as well as further reducing their efficiency. -

Also, we observe that the 7., values form a much smoother series than any other interest
rates used, which implies that the offending covariance between reand & is probably not
large in the first place. In view of these considerations, we proceeded with QLS estimates,
using estimates of rj and V,¢ as described in the text.

The weights (before normalizing by their sum 1.33) were:

wy =04 wy =07 w7 =10 Wi =15 Wiy = 08
wy = .05 we =08 wg=1 Wi =.18 Wiy =04
wy =06 wy =09 wg =12 Wiy =14 Wig = 02

These weights are smoothed monthly interpolations of the Quarterly lag structure for ex-
pectations of the future long bond rate, estimated by friedman and Roley in equations ex-
plaining corporate bond investments by the life insurance industry. See Benjamin £ Fried.
man and V. Vance Roley, “Investors’ Portfolio Behavior Under Alternative Models of tong-
term Interest Rate Expectations: Unitary, Rational or Autoregressive,” {(Harvard University,
mimeo, (1977)).

in alf cases, we report “one-tail” levels of significance since prior theory has established
the sign of each variable.

For comparisons, the mean of this series was 802

if we use the lagged average C,/f, term the reported coefficients are raised to about 0,1,
which would imply a still larger long-term adjustment to changes in expected interest
rates.

Direct regressions of funds on interest rates indicate that after allowing for quadratic time
trends, a change of onespercent in the level of interest rates induced an average change of
5210 million in the monthly flow of investible funds, which is about 16%; of the mean ilow
over the period. This fraction, however, would be expected to be somewhat higher than
the adjusted long-term coefficient of 0.10 shown from equations (21) and (22) in the text
because the fatter is a net effect after allowing for the impact of the other ters in that
equation.

Cash outlays for the take-down of outstanding commitments for certain corporate private
placements and securities with a relatively short lead-time o course respond tnore
premptly to changes in interest rates during both tight and easy money periods.

Ina later independent study, using data on secunty acquisitions rather than forward com-
mitment activity, Professor Friedman has reached similar conclusions regarding the Fisher
effect premium. See Benjamin M Friedman, “Price Inflation, Portfolin Chaice and Nominal

Interest Rates,” Harvard tte for fconomic Research Discussion Paper #£603, Feb
1978,





