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The interest rate forecasts currently produced by the Rodney
White Center utilize three types of models. All three perform
quite well, and no definitive choice among them can be made on the
basis of current evidence. This paper shows the comparative per-
formance of the three model types in terms of (a) goodness of fit
over the 24 year period 1952-75; (b) predictive accuracy for 1974,
1975 and the first three quarters of 19764, using regressions based
on data through 1973 only; and (c) stability of coefficients when
the regressions are fitted for different subperiods. Quarterly and
annual models have been develoned for the rate on 3~month Treasury
bills and for the corporate bond rate (Moody's series for all cor-
porate bonds). Some results are available for other long term rates
as well.

Models of the first type invoke the traditional demand and supply
forces in asset markets. Long term rates are assumed to vary in such
a way as to equate the demand for liquid assets to the supply.1 Short
term rates are assumed to vary in such a way as to equate the fraction
of liquid assets that the public wishes to hold in the form of cash
to the money supply expressed as a fraction of the supply of all liquid
assets. The supply variables, while sensitive to the yields expected
at the beginning of a peried, are assumed to respond more slowly than

asset demand to deviations of current yields from initial expectations.

llf total financial wealth is given, excess demand for liquid assets
at existing interest rates implies excess supply of longer term assets.



Models of the second type are naive. In one such model, each
interest rate is assumed to depend only on the lagged value of that
rate and the current inflation rate. The logical justification for
this approach rests on two somewhat dubious propositions; (1) that
nominal interest rates adjust quickly and fully to changes in the ex-
pected inflation rate, leaving expected real interest rates unchanged;
and (2) that expectations about inflation are generated by a particular,
very simple distributed lag of current and past inflation rates. A
second naive model, resting on a theory of term structure, relates the
long term rate to its own lagged wvalue and to the current value of the
short term rate. To reduce problems of simultaneous equations bias in

this model, the actual value of the short term rate is replaced by an

estimatced value based on factors believed to be largely independent of
the current value of this rate.

The third type of model combines the variables of the naive models
with the demand and supply variables incorporated in the traditional
models. Within the context of the traditional models, the short term
rate can be considered a legitimate demand variable affecting the divi-
sion of financial nortfolios between liquid and long term assets, and
thus the demand for both types of assets. A case can also be made for
treating the current and expected inflation rates as determinants of
demand. Both may raise the transactions demand for liquid assets; and
anticipated inflation may induce shifts from long term financial assets
to real estate or precious metals or art objects. In addition, there

may be significant effects on supply: both on the volume of new long term

issues and also on the supply of short term governments to the private



nonbank sectors, if commercial banks reduce their holdings in
order to meet increased loan demand from business.

Tables 1 and 2 demonstrate the comparative performancé of the
three types of models in explaining and predicting the three-menth
Treasury bill rate. The relationships of Table 1 are based on quarterly
data and those of Table 2 on annual data.

The variables introduced in the Type 1 (traditional) models as
determinants of the short term rate include the ratio of money supply
to the supply of other liquid assets, as well as various factors expected

to affect the demand for money relative to that for other liquid assets.

It is believed that the growth of savings and insurance inter-
mediaries, replacing direct household investment in primary issues,
has led to a considerable decline in the fraction of liquid assets
that the public wishes to hold in the form of cash, at given interest
rates. Both speculative and precautionary balances probably are
now held very largely in non—-cash forms. In particular, financial
intermediaries (unlike the average household) can be expected to
hold their speculative balances in the form of shert term govern-—
ments, while households’ precautionary balances have increasingly
taken the form of time and savings deposits. Furthermore, some

significant part of the transactions balances of nonfinancial businesses

and state and local govermments may now be held in short term govern-
ments or time deposits rather than demand deposits. These developments
would be expected to produce a long term secular decline in the fraction

of liquid assets that the public wishes to hold in the form of money.



Since money still retains a strong comparative advantage
for transactions purposes, short run changes in the demand for
money relative to that for other l1iquid assets may be related to
short run changes in the relative magnitude of transactions balances

(still predominantly held in cash) and precautionary and speculative

balances (now largely held in assets other than cash). The
demand variables introduced to explain the short term rate attempt
to capture such shifts:

1. Tf transactions balances are closely related to GNP while
speculative balances are closely related to the consolidated
financial wealth of households and nonbank intermediaries, we
may expect that the ratio of GNP to financial wealth will have
some influence on the preferred division between cash and other
liquid assets, at given short term vields.

2. High unemployment rates may increase uncertainty about
the economic future, leading to an increase in both precautionary
and speculative balances and thus raising the demand for near-monies

relative to the demand for cash.

3. To the extent that other unidentified demand factors have effects
that persist from one period to the next and to the extent that lags
exist in the adjustment of asset yields to changes in demand and supply
conditions, the lagged value of the short term rate may be helpful in
predicting its value in the current period.

In Table I, the dependent variable is the rate on new issues in
the last month of the quarter. Ml is the money supply and TL-Ml the
supply of time and savings deposits in commercial banks and savings

institutions plus short term Treasury securities held by the private



nonbank sectors (both at end of quarter, not seasonally adjusted). U
is the average unemployment rate for the quarter; I is the percentage
change in the Consumer Price Index from the preceding to the current
quarter (using quarterly averages); Al is the chanpge in II; and iS_1
is the value of the dependent variable in the last month of the pre-
vious quarter, The ratio of GNP to financial wealth 1s not signifi-
cant when added to Model T or III.

All three of the models in Table I explain about 90 per cent of
the variance in the Treasury bill rate over the 96 quarters covered.
Model T gives clearly the best predictive performance, but all three
models performed poorly in the first and third quarters of 1975. Durbin

Watson statistics are on the low side for all three models.

When coefficients based on subperiods are compared with those
for the period as a whole, we find that results for the earlier sub-
period (from II/52 to 1V/67) are essentially similar, except that the
effect of the inflation rate is much lower than for the longer period.
For the later subperiod (from I/60 to I/76) there is much greater de-
viation from the overall results. The coefficient of the inflation rate
is now considerably higher than for the period as a whole. The coeffi-
cient of the relative money supply proves unstable in the Model I
regression, while those of the unemployment rate and the lagged
dependent variable are unstable in the Model III regression.

In Table 2, the dependent variable in a given year is the average of
values for the last month of each of the four quarters. Thus, it

centers about the middle of the third quarter. Ml and L-M1 are end-of-



vear figures, with the latter now including open market paper held by
non-financial business. FW is the consolidated finanecial wealth

of households and savings and insurance intermediaries at the end

of the year. U is the average unemployment rate for the year. I8

is the percentage change in the Consumer Price Index from the third
quarter of the previous year to the third quarter of the current
year. This performed somewhat better than the change between annual
averages for the two vears. The lagged value of the dependent

variable, iS_l, was not significant in Models I and ITI.

It will be noted that the percentage of variance explained by Model
III is considerably higher than for Models I and II and is comparable
to that for the quarterly models. The predictive performance of Model III
is clearly superior to that of Model I, which in turn is clearly superior

to Model II,

Tables 3 and 4 demonstrate, for quarterly and annual data, respec-
tively, the comparative performance of the three types of models in
explaining and predicting the corporate bond rate. Causal variables in
the Type I (traditional) model include the supply of liquid assets,

GNP (as a determinant of transactions demand), the unemployment rate
(as a determinant of precautionary demand) and the financial wealth of
the consolidated household sector (as a determinant of speculative
demand). Since it is likely that speculative demand is also affected
by the short term rate for any given level of the long term rate, we
further include the ratio of the money supply to the supply of other

liquid assets, which (along with the unemployment rate) was found to he

an important determinant of the short term rate (See Table 1, Model I).



The lagged value of the corporate bond rate is included to allow for
adjustment lags and for the offect of omitted demand factors that per-
gist from one period to the next. The supply of long term assets is not
included as a separate variable. Any increase in this supply is even-—
tually reflected in an increase in the financial wealth of the consoli-
dated household sector. Initially there may simply be a redistribution
of liquid assets from that sector to nonfinancial business or government,
and the fraction of liquid assets held by the household sector may be
informative.

The dependent variable in Table 3 is Moody's yield series for all
- corporate bonds in the last month of the quarter. L is the sum of
currency, demand and time deposits in commercial banks, savings deposits

in savings institutions, and short term governments held by the private

nonbank sectors and FWl is the fimancial wealth of households (both
end of quarter, not seasonally adjusted). M1, T and U are as
defined in Table 1; iL__l is the value of the dependent variable
in the previous period; and i5*%Q is the estimated value of the
current short term rate based on a regression including the ratio
of money supply to the supply of other liquid assets, the unemploy-
ment rate, the inflation rate and the change in inflation rate.

All five of the regressions in Table 3 explain 99 percent of

the variance in the corporate bond rate over the period as a whole.



The best predictions are obtained from the naive models, using

only the inflation rate or the estimated short term rate in addition
to the lagged dependent variable. The first of the Model III
regressions also does very well, All five regressions perform

badly in the third quarter of 1974 and four of the five in the second

quarter of that year,

When we examine the stability of coefficients for subperiods, we
find that the effect of the inflation rate is somewhat smaller in the
first subperiod and larger in the second than for the period as a
whole. The same is true for the effects of the short term rate and the
ratio of GNP to household financial wealth. The coefficient of the
ratio of liquid assets to household financial wealth is relatively
stable in Model III, while that of the relative supply of money is
extremely unstable in toth Models I and III. Overall, the second of the
two naive models (incorporating the computed value of the short term

rate) ranks highest in terms of stable effects over subperiods.
In Table 4, which deals with annual data, the dependent variable
is the average over four quarters of the corporate bond yield in the

last month of each quarter, and iL_. is the value of the dependent

1
variable in the previous year. 1iS5% is an estimate of the Treasury
bill rate in the current year based on a regression including as

explanatory variables the ratio of money supply to the supply of other

liquid assets, the unemployment rate, the inflation rate and the



change in the inflation rate from the previous year. Other variables
are as in Table 2.

There is 1little difference among the models of Table 4 in the
percentage of variance explained but predictive performance is clearly
best for the naive model incorxporating the estimated short term rate and
the Model III relationship incorporating the inflation rate. These
two relationships also show the greatest stability of coefficients
over subperiods, except that the effect of inflation is much lower
in the earlier subperiod and higher in the later subperiod than for

the period as a whole.
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