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ABSTRACT

RENTS, PRICES AND EXPECTATIONS
IN THE LAND MARKET
by

Anil Markandya

This paper investigates the relationship between the
ratio of rents to capital values and expectations of future
real interest rate movements and future rates of inflation.
It is shown that, in general, the ratio is affected mainly
by real interest rate expectations and future real price
increases. Using a simple model to generate such expecta-
tions, we obtain a relationship between the rent/capital
value ratio and parameters that reflect long term expecta-
tions and the rate of convergence to such expectations.

Finally, the model is used to examine the movement in
land prices and rents in England over the period 1960-1980. It
is found that, in general, expectations of real interest rates
have been too optimistic and those of real prices too pessi-

mistic in that market.
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RENTS, PRICES AND EXPECTATIONS

IN THE LAND MARKET

by

Anil Markandya

1. Introduction

It is widely understood that, just as wvariations in
price earnings ratios are indicative of changing expecta-
tions about future earnings in the stock market, so varia-
tions in the ratio of rents to land prices contain some
information regarding future rents and capital values.
During periods when expectations about future inflation
rates can reasonably be held to be high, for example, we
generally observe rents becoming a lower proportion of
" the capital value of land. Conversely, when inflatiomnary
expectations fall, the ratio appears to rise. However,
precisely how expectations are incorporated in this ratio
is something which does not appear to have been worked out.
If one could build a valid model that identified a rela-
tionship between observable variables such as thé ratio
of rents to capital values and unobservables, such as the
expected profile of future rents and interest rates, then
it would clearly be of great value. It would help us to
see when and how expectations in these variables are sys-
tematically biased with respect to the true outcomes and
it Would help us to predict the movement of prices in this

market. The benefits of such an exercise could be a more



efficient functioning of the land market as well as a greater
awareness among government agencies of the consequences of
theilr policy actions on the price of land.

This paper is an initial attempt at the construction of
such a model. 1In doing so it exploits the fact that, in the
United Kingdom at. least,. investment in agricultural land is
viewed as a long term commitment. Of the stock of such land
which is rented out on a commercial basis, figures indicate
that over the last decade, around 1 percent appeared on the
market in any one year, with the actual amount varying bet-
ween 0.6 and 1.4 percent. This compares with 11 percent
of the housing stock in Great Britain and 60 percent of the
value of listed securities on the London Stock Exchangel that
are traded on average every year. Although this is not
conclusive proof that very little trading for quick short
term capital gains takes place in this market, it does sup-
port such a view and other sources of evidence corroborate
this fact.

The implication of a long term view taken by investors
in tenanted farmland is that one can concentrate on expecta-
tions of future real rents and future real interest rates,
and ignore expectations about movements in the capital
value of land in the short run. This is, of course, in stark
contrast to any modelling of expectations in the stock market,
where short term price movements are of great importance.

In section two of this paper, we examine how the profile

of expected rents and interest rates affects the current



ratio of rent to capital value. In this section it is
argued that the important expectational elements in these
variables can be captured by concentrating on the expected
path of future real interest rates and the expected (con-
stant) difference between the rate of growth of land rents
and the price level. This essentially allows us to remove
price expectations as a direct variable although, of course,
such expectations do influence capital values through their
impact on the anticipated path of real interest rates. In
section threé a simple mathematical model is introduced

which imposes the requirement that the rate of change of

real interest rates be expected to satisfy a first order
linear differential equation. Such an equation can be
thought of as the reduced form of some macroeconomic model
and, hence, conceivably incorporating rational expectations,
but no attempt is made to establish such a link. The appeal
of the model in this context is rather that it allows us to
introduce expectations about the first derivative of the
real interest rate and hence about the second derivative

of the rate of inflation in a convenient and interesting
form. Moreover, by imposing the requirement that this
equation satisfy the data on the real interest rate at

the time that the expectations were being formed, we obtain

a simple equation that relates, under a reasonable approxi-
mation, the ratio of rents to capital wvalues, to the current

rate of change of the real interest rate and to parameters



of the differential equation that have a clear expectational
interpretation. A second order differential equation which
would incorporate expectations on the third derivative of
the rate of inflation can also be analyzed but does not
yield a final form that is so analytically tractable or
empirically useful. In. section four we consider some of

the data on land rents and capital values for agricultural
tenanted farmland in England over the period 1969-1979. By
applying the model developed in the previous section, we

can relate the rernt/capital price ratio to two variables:
the long term (stable) expected real interest rate (aot) and
the expected rate of change of the real rent level over time

(a°

t). By looking at the stability conditions of the model,
we can place bounds on aot. These help us to identify when
the expectations on variables were particularly unreasonable.
In section five we attempt to fit an econometric equation to
explain aot and aot. Our analysis of the previous sections,
as well as other theoretical considerations, suggest that we
consider the past pattern of nominal interest rates, the
past pattern of growth in rents and consumer prices, and the
level of activity in the. . market as possible explanatory
variables. Although the resulting model is not of much use
as a predictive equation, the determinants of the expecta-
tional variables do yield some insight into the process by

which these expectations are formed. Section six concludes

the paper and indicates where the major difficulties lie.



2. Modelling expectations in the Land Market

In a free market for used land the price at which
transactions take place is so determined that the marginal
buyer and seller equate that price to the discounted present
value of future rents. If the frequency of rent change and
compounding is sufficiently great, then we may represent
the discounted present value using a continuous time model

as follows. Let3

ro = rent level at time O

Aev = expected rate of growth of prices at time t'

e = expected real rate of growth of rents at time t'
(i.e. actual rate of growth of rents less lt,)

Opr = expected real interest rate at time t'

P0 = capital value at time 0

Then, assuming no depreciation,

t
S(L + x_, + a_,)dt’ Y (o +

= ® 1+ '

P = rt, Je?® t t' om0 e Agrdde e D

t t
Ja_,dt' <~ Yo ,dt’

= . o t

= T, of e ° e Ot de (2)

Equation (2) contains only the real rates of growth of rents
and the real interest rates of the future. It is easy to

see that the following is a special case of the above. Let

& |
o = a
£ 1 all ¢t
o_, = % i.e. constant real changes in the rent level
t and the real interest rate
Then,
%o o} o
—— = ¢ - a (3)
P



and the rent/capital value ratio is equal to the real inter-
est rate less the rate of growth of the real rent level. 1If
the latter is zero, then the rent/capital value ratio ex-
presses exactly the currently expected long term real rate
of interest. When Gt' is not expected to be constant, how-
ever, the relationship between its future profile and rO/P0
is more complicated. This is explored further in the next
section. At this stage it is important to note that infla-
tionary expectations (i.e. those on At,) do not influenge
the ratio of rents to capital values in a situation where
continuous discounting is applicable. Where discounting

and rent increases take place at discrete intervals, with
the interval for the rent increases being longer than that
for the discounting of rents, then the expected rate of
inflation will influence the ratio of ro/Po. In fhe agri-
cultural land market, for example, rents increase on average
about once every three years. If we take this as the actual
interval, and assume that rents are just expected to keep
pace with a constant expected rate of inflation, then we

have the following expression:

o.3 3n
T 1 - (1 + A z 2(c® + Ao)

lo

(4)

av}
w
o]

© = t (5)
o

n + 0% + X
. . . , o
n is the frequency of discounting within a year, and ¢

and A° the constant expected real rates of interest and



inflation respectively. To illustrate how A° affects

ro/Po consider the case where the real rate of interest is

expected to be 2 -percent (i.e.2® = 0.02). From equation (3)
we know that with continuous discount rO/Po = 0.02. From
equation (5) it can be seen that, discounting monthly (n = 12)

gives rO/P0 = 0.0225 when A° = 0.05 and ro/Po 0.0275 when

2° = 0.10. The effect of A% on r /P increases as A° in-
creases and even with inflation rates at around 10 percent
it is clearly quite substantial.

The effects of inflationary expectations are diminished,
however, if the rate of rent increase adjusts to compensate
for the. discreteness of the increase in rents. Notably, if
the rate of rent increase is faster than it would otherwise
have been when rents are rising, then to correct for the
length of interval in relating ro/Po to ¢° would be inap-
propriate. Although most economists would be inclined to
believe that market forces will attempt to get around such
an institutional constraint as triennial rent increases and
that, at least in part, the influence of discreteness on
ro/Po will be eliminated, there appears to be no straight-
forward way of testing this assumption. The higher the
inflation rate and the lower the interest rate, the greater
the effect has to be on the rate of rent increase to com-
pensate for discreteness. However, without a model to
determine the equilibrium rate of growth of rents we cannot

know what this difference is in each time period. In this



paper the assumption is made tha; rent increases adjust
sufficiently for the continuous time model to be applicable
to this market. As there is no strong reason for this not
to happen and there are possible pressures for it to happen
it seems reasonable to make this assumption.

Even when the rent increases. do adjust for discrete-
ness there does remain one issue that is worth noting. This
is that now the observed rate of rent increase will depend
upon the rate of inflation. Table I shows, for illustrative
purposes,how much @l in equation (3) is raised above zero
by the discretemness effect for different values of 9, and
Ao. Although this does not affect the theoretical model as
such, it does mean that any attempt to "explain” o in terms
of past rates of growth of real rents should take account of
the fact that the observed values deviate from the theoretical
concept because of the expected rate of growth of prices, and
that we will need to take account of the latter if we are
to obtain a satisfactory econometric equation for al-.

In summary, what this discussion suggests is that it
is not an unreasonable procedure to use a continuous: time
model to amalyze a land market where rent increases are
discrete. However, in the statistical work on these ex-
pectational variables it will probably be necessary to intro-

duce price expectations.



Amount by which the Real Rate

TABLE I

of Growth of Rents is Raised

Above Zero due to the Discreteness of Rent Changes

A
0.05 0.10 0.15 0.20 0.25
%
0.01 0.002 0.006 0.013 0.022 0.034
0.04 0.004 0.010 0.019 0.031 0.044




3. An explicit expectations model of real interest rates

and real rates of growth of rents.

In order to use equation (2) to construct a relation-
ship between ro/Po and the market expectations of'{at.} and
'{ut,}, it is helpful if the‘time paths of thé latter variables
can be represented by some process which is a function of
relatively few parameters. In this section we consider a
model where expected values of Gp1 can be represented by

the following equation:

o° o o -1t

et = a® + p% " * (6)
a® > a° w® >0 t > 0

o]

e’ t is the expected value of o at time: t, where the. expecta~—

tions are formed at time O. The model is assumed to be correct

at the time the expectations were formed. Hence,
c° o
e = o = a® + b (7)
and
o}
d(e t) doo _ ' o o
— = = o, = =-pb (8)
dt dt

The expected rate of change of the real interest rate satisfies
a first order linear differential equation. The long term

real rate is expected to be ao, and uo measures the rate of
adjustment from the current real rate to this expected long
term rate. As changes in the real rate involve changes in

nominal rates and changes in the rate of price inflationmn,



such an equation is intended to capture market expectations

about these rates of change.
As far as the expected rate of growth of real rents is

concerned, this is assumed to be constant at any given point
o}

. . . - . . o .
in time for the indefinite future, i.e. if e t is the real

rate of growth of rents at time t, expected at time 0 then,

o
e t = uo, all t. Although the actual real rate of growth

does vary quite a lot from year to year, such variations do
not seem to be systematically related to expected macro-
economic or market situations. In most cases, it seems diffi-
cult enough to form a view about the average expected real
rate of growth, let alone its time variation, and so no
attempt is made to model the latter.

Equation (2) may now be modified to becomne:

b
e Femla - Wit dt

_1;_ = >0 (9)

The subscript o is dropped in equations (9) and (10) for
simplification.

Integrating (9) by parts, we obtain:

b
—_ 1 b 1
-P;- - et laTm - r S F G o)) *
b,2 1 1 - b.,3 1 1
) 27 (Zu + (a —u)) (E) 31 (3u + (a - a))



From equation (10), we can see that if b° = 0, then we revert
back to Po/ro = 1/(a° - ao), which is the reciprocal of

equation (3), and what one would expect if real interest rates
were constant. The same holds for uo = 05. Equations

(7), (8), and (10) give three equations in the unknown

parameters ao; bo, uO; and . Substituting from equations (7) and
(8) into (10) gives us an equation in a° and «°. 1In the

next section we analyze this equation and observe that; for

the particular application we have in mind, the second and subse-
quent terms in { } on the RHS of equation (10) are numerically
insignificant. This permits us to work with a much more simpli-
fied form dn the solution to equation (9). Although it 1s not
possible to solve for a® and ao, we can, by imposing the
stability conditions, observe the bounds on the values of

2® that are required to satisfybthose conditions. This is

quite revealing about market expectations regarding real rent
growth. Finally, as the solution to equation (9) is fairly sim-
ple, a nénlinear least squares estimation is attempted with ao and
a® being replaced by distributed lags of past values of rates

of inflation, rent growth and interest rates. The data used

in this section is that of agricultural land rents and prices

in England over the period 1960-1979.



4, An Application to the Tenanted Agricultural Land Market

Tenanted agricultural land in England and Wales accounts
for around 42 percent of all agricultural land. The percen-
tage has fallen slightly since 1960, when it was 51 percent
and considerably since 1910, when it was 88 percent. As stated
earlier, around 1 percent of the tenanted area is sold without
vacant possession every year., Table II gives the rent and
capital value per hectare from 1960-1979 along with the
average annual yield on long term government securities and
the average annual rate of inflation. For the purposes of
equation (10) we need the rental income net of tax, as that
determines the willingness to pay for land. Whether or not
we should take the real interest rate net of tax is unclear.
As there are a large number of ways of escaping or deferring
capital taxation through the use of trust and tax shelters,
it seems sensible to calculate the parameters both with and
without a tax adjusted real interest rate. The tax adjusted
rents and nominal interest rates are given in columns (6) and
(8) respectively. Columns (7) and (9) give the real interest
rates corresponding to columns (4) and (8) respectively.

The solution to equation (11) can be approached in two ways,
depending on whether Go' is close to zero or not. If it is close to
zero, then from equations(7) and (8) either u® or b° (or both)
are close to zero. By direct 1imntegration for the case when
either of these parameters is actually zero, we know that the

(o}

the solution is l/(a0 - o ). As there is sufficient continuity
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TABLE II

Agricultural Rents, Capital Values and Real Interest Rates in England (1960-1980)

(1) (2) (3) (&) (5) (6) 7 (8) €)) - (10)

Year Pt Rt r, Alog(RPI%. rt(tax) o, rt(tax) % (tax) ot'
(x100) (x100) (x100)] (x100) (x100) (x100)

1960 158 5.51 1.01 4,71 3.70 2.69
1961 168 6.37 6.15 3.44 4.27 2.71 4.13 0.69 -2.00
1962 182 7.13 6.28 4.21 4.78 2.07 4.21 0.00 -0.69
1963 196 7.86 5.49 2.02 5.27 3.47 3.67 1.68 +1.68
1964 256 8.40 5.56: 3.28 5.63 2.28 3.73 0.45 -1.23
1955 279 8.90 6.36 4.77 5.96 1.59 4.26 -0.51 -0.96
1966 288 9.52 6.86 3.91 6.38 2.95 4.60 0.69 +1.20
1967 308 10.29 6.97 2.49 6.89 4.41 4,67 2.18 +1.49
1968 328 11.14 7.40 4.69 7.46 2.71 4.96 0.27 -1.91
1969 333 11.97 8.68 5.45 8.02 3.23 5.82 0.37 +0.10
1970 318 13.07 9.48 6.36 9.15 3.12 6.64 0.28 -0.09
1971 362 14,27 9.46 9.44 9.99 0.02 6.62 -2.82 -3.10
1972 737 15.17 8.87 7.08 10.62 1.79 6.21 ~-0.87 +1.95
1973 988 16.13 10.28 9.18 11.29 1.10 7.12 ~-2.06 -1.19
1974 808 17.49 13.64 15.99 11.72 -2.35 9.14 -6.85 -4.79
1975 714 20.26 15.67 24,11 13.57 -8.44 10.50 |-13.61 -6.76
1976 856 24,66 14.95 16.77 16.52 -1.82 10.02 -6.75 +6.86
1977 1211 29.80 14.60 15.89 19.97 ~1.29 9.78 -6.11 +0.64
1978 1539 35.60 12.77 8.28 23.85 4.49 8.51 0.23 +6.34
1979 1960 42,10 13.46 13.35 29.47 0.11 9.42 -3.93 -4.16
1980 14.25 18.07 -3.82 9.98 -8.09 -4.16

Sources: Agricultural Land: Its Ownership, Price and Rent, by P.J. Lund
J.M. Slater, Economic Trends, No. 314, December 1979

and

‘Farm Rents in England and Wales and Agricultural Land Prices in England

and Wales,

Ministry of Agriculture, 1959 onwards

Monthly Digest of Statistics
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TABLE II
(continued)

Agricultural Rents, Capital Values and Real Interest Rates in England (1960-1980)

Column Descriptions

Column (2) Price of land per hectare. From 1969, the actual
price recorded is available. From 1960-1968 the
price of farms without vacant possession is not
given on the same basis. However, during that
period the tenanted price for England and Wales
was 0.61 percent of the average price and around
10 percent of the acreage sold was tenanted.

From this it follows that the tenanted price is
0.634 percent of the average price.

Column (3) Rent per hectare of agricultural land.

Column (4) The gross yield on long term government securities.
It is the annual average taken for each of the
twelve months and then averaged over the year.

Column (5) The percentage change in the retail price index.
: Again, this is the average of the annual aver-
ages for each of the months.

Column (6) The tax corrected rental income. The tax rate used
is the standard marginal rate applicable in the
United Kingdom during that year.

Column (7) The real interest rate calculated as column (4) -
column (5). i.e. not adjusted for taxes in capital.

Column (8) The tax adjusted gross yield on long term govern-
ment securities. The same tax correction is made
as in column (6).

Column (9) The real interest rate calculated as column (8) -
column (5). i.e. adjusted for taxes in capital.

Column (10) The yearly change in the real rate, being the first
differences of column (7).
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in equation (9), we need look for a solution in the neighbor-

hood of that value when 00'

is very small. Although actually
finding the solution may involve several termson the RHS of
equation (10), the final answers will be very close to

1/(a° - ao). On the other hand, when co' is greater than
0.009 in. absolute value, as- it  is for all but: three years

of the data in Table II, then the second and subsequent terms

in { } on the RHS of equation (10) turn out to be insignifi-

cant. From equations (7) and (8) it follows that:

b° _ (s° - a%? C o (11)
o g '
u )
g ' .
4° - ) (12)
(a® - 0%
Given ¢ and o', Ei lies in the range of % 0.2.
1°
For o = 0, this makes the second term in { } lie in the

range of * 0.04 with the other terms being even smaller.
Such values are, of course, a tiny proportion of the value
of the first term (no more than 0.1 percent). Introducing
a large negative number for &o could alter these figures,
but within the sort of range for 0° that we are likely to
consider, this should not be the case. Hence we can obtain

a close appoximation to the solution by using the equation:

b—o _((0‘0 _ ao)z)
10 Oo'
P e e
-9 = =
T (a® - a®) (a® - &%) (13)



Except when ]Uo'f is very small in which case:
P
) = ____i____ (14)
r, (a® - &)

Although it is not possible to calculate 0® and a°
explicitly without further information, we can use the data
in Table II along with equations (13) and (1l4) to get bounds
on the values of o that satisfy the constraint uo 2 0.

If p > 0, the model is invalid because either equation (9)
is non convergent (b < 0) or because real rates of interest
are assumed to rise forever (b > 0). To find the maximum

. [o] o >
or minimum value of o that ensures 4 - 0, we set a = co.

Then we have:

%o - _ (15)
o (o0 = ao)
oY
r
o _ _o (16)
o = 7, - 5
(o]

It is easy to see from equation (13) that this is a lower
bound on a° when co' > 0 and an upper bound when GO' < 0.
These bounds are calculated and reported in Table III along
with the annual rate of growth of real rents.

Both sets of figures in Table IITI are strongly indicative
of the pessimistic nature of the assumptions regarding real
rates of growth of rents.6 They are frequently -  bound above
by a negative value. For the nominal interest rate net of

tax case, they are never bound below by a positive value.
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TABLE III

Bounds Imposed on a® by Equation (11) Real Rate

Year of Growth
Nominal Interest Rate Gross Nominal Interest Rate Net of Rents

of Tax of Tax
a0 2 al = a® af =

1961 -0.17 -1.85 +8.91
1962 -0.57 -2.64 +4.88
1963 +0.78 -1.01 +10.18
1964 +0.08 -1.75 +3.06
1965 -0.55 -2.65 -1.33
1966 +0.73 -1.53 +3.89
1967 +2.17 -0.06 +5.78
1968 +0.44 -2.00 +2.83
1969 +0.82 -2.04. +2.93
1970 +0.24 -2.60 +0.65
1971 -2.74 -5.58 -5.27
1972 +0.35 -2.31 -1.25
1973 -0.04 -3.20 -2.79
1974 -3.80 -8.30 -2.72
1975 -10.34 -15.51 ~-2.39
1976 -3.75 -8.68 +5.22
1977 -2.94 -7.76 +3.57
1978 +2.94 -1.32 +10.29
1979 ~1.39 -9.59 +5.57
1880 -1.28




In the gross of tax case, this is so for six of the years,
but for all except two, the figure is less than 1 percent.
In fact, over the period 1960 - 1980 real rent growth has
generally been positive and real rents have increased sub-
stantially. This is in spite of the restrictions imposed
on rent increases in 1973 and to a lesser extent in 1974
and 1975."

It is hard to account for the market's failure to adjust
its expectations of real rents, except perhaps to suggest
that investors draw their experiences from a much longer
period of time, including the pre-war years, and that they
react irrationally when large price rises take place. It is
plausible that in 1975, for example, when prices rose over
24 percent, investors thought that rents would only go up
by 14 percent, leaving a shortfall of 10 percent. It would
be of some interest to see if we could "explain" the varia-
tions in o° and a° in terms of other econmomic variables.
Given, however, that both are unobservable we can only do
this indirectly by specifying econometric equations for both
a® and o° and substituting into equations (13) and (14). Then
by nonlinear least squares it may be possible to estimate
the parameters a® and a® and, equally interestingly, identify

the main variables that influence them. This taskis

attempted in the next section.



- 20 -

. , o) o
5. Econometric Estimation of a and a

The formation of long term expectations on real interest
rates(ao) and real rates of rent growth (a®) are most likely
to depend upon past nominal interest rates and rates of price
inflation (in the case of ao) and upon past rates of increase
of rents and of price inflation® (in. the: case. of ao), In
addition, one might argue that the number of transactions
in the market could have an effect. Recall that it is the
marginal trades as expectations that are of relevance. In an
active bull market, the marginal trader could have expecta-
tions that are more optimistic than average and conversely
in a bear market. However, all attempts to include the
number of transactions in a® and o° failed to achieve any
well determined coefficients on that variable. Hence, it is
excluded from any further estimation reported here.

] o
The form taken by the equations for a and a® were:

a = c + ¢ Alog(CPIt) + ¢ r + u (17)

2 3 t t

6

- R
a c, + cg Alog(CPIt) + ¢, Alog( entt) + v,

where the ci's are the coefficients to be estimated, and
Alog (CPIt) is a measure of price inflation, T, is a measure
of the interest rate and Alog(Rentt) is a measure of the rate

of increase in rents; u. and vr are assumed to be the error

terms.

(18)



The procedure employed for the estimation was nonlinear
least squares, using the TROLL program8 for solving such
equations. Ideally, one would like to include some long
distributed lags in the price, rent and interest rate varia-
bles, as 1is common whenever one is estimating some expecta-
tional variables. The difficulty with doing that in this
model is twofold: firstythat data is only available for
nineteen vears (1961 - 1979) and so one has limited degrees
of freedom; and second, that it is difficult to obtain con-
vergence with many distributed lag coefficients in nonlinear
models. This proved to be the case when some experiments
were done with the above model, taking a quadratic polynomial
lagon‘Alog(CPIt), Y and Alog(Rentt). Consequently, one is
limited to employing some moving average on these variables
as a proxy for the influence of their past values on aO and
0. Several moving averages were experimented with, and in
general, those between seven and eleven years performed best.
The results reported in Table IV are those for the eleven
years moving average and the value of o computed by using
the gross of tax nominal interest rate.

The equation in Table IV is moderatly well determined
and the Durbin-Watson statistic (which is dubious in this
nonlinear context anyway) is inconclusive with regard to
serial correlation. The main difficulty with the estimation
arose because of cy- In general, the other coefficients

would settle down fairly quickly in the neighborhood of their



22 -

TABLE IV
Equation Estimated
Yo o} o
e = a°% - o if ]e®"| < 0.009
o]
r o o] (o _‘ao)2 o}
log 32 = log (a° - o%) + ———} if |o"'| 2 0.009
o o}
o =
a ., cq + cz(MAllDP)t + c3(MAlIIR)t + u,
0 —
a” = cy + CS(MAllDP)t + c6(MAllRE)t + "
MA11DP = 11 year moving average of the rate of increase
of the retail price index.
MA11IR = 11 year moving average of the rate of increase
of the yield on long term government securities.
MA11RE = 11 year moving average of the rate of increase
of farm rents in England and Wales,
Number of observations = 19
Number of variables = 6
Range =. 1961 - 1979
RSQ = 0.524 CRSQ = 0.342 F(15/13) = 2.868
DW(0) = 1.30
Coefficient Value T Statistic
cq + 0.088 + 0.85
c, - 0.739 - 0.71
cq - 0.450 - 2.21
Ce - 0.182 - 1.81
cg = (,cl —c,) + 0.034 + 3.96
cg = (c2 —c5) + 0.103 + 0.74

The implied values of cy and cg are 0.055 and -0.637
respectively.



present value, when the program was started from reasonable
initial conditions (otherwise it would not converge). How-
ever, ¢, was poorly determined and kept the program from

converging. Consequently, a lower convergence criterion was

applied to ¢, than to the other parameters.

1
The main features of note are the magnitudes of c, and
ds and the sizes of Cq and Cg The price coefficients on a®

and o° (c2 and cg respectively) are estimated at -0.739 and
-0.637. This indicates that a 1 percent increase in the
eleven year moving average of the rate of price inflation
will lower the expected real rate of interest by 0.739 of 1
percent and the expected rate of increase in the real rent
by 0.637 of 1 percent. Both are less than unity, which
suggests that, other things being the same, an increase in
inflation would lower the expected real interest rates and
real rents by less than their actual amounts.lO At the same
time, however, g and cg are negative, indicating that ex-
pected real rents and real interest rates fall as the nominal
rents and nominal interest rates rise. These latter effects
probably arise because of a strong felationship between the
nominal rates and the expected rate of price inflation. 1If,
for example, the nominal rate of interest is seen in part as
an indicator of higher inflation rates in the future, and if
real rates are expected to fall as a result, then a negative
value on ¢y may be observed. Similarly, if the nominal rate

of rent growth is viewed as an indicator of higher inflation



in the future, with real rents expected to fall, then e

could be negative. The negative value of Cg is, however, a
little less plausible than that of c3.11 What both do
suggest is that the modelling of these expectations probably
requires further expectational relationships to be included.

| The estimated model is not particularly good as predic-
ting ro/Po. As this was not the intention of building the
model, no attempt is made: to- examine its predictive. powers..
Incidentally, it might be noted that with six period quad-

ratic distributed lags in Alog(CPIt), Alog(Rentt), and

Tt
a linear regression of these variables on ro/Po, one can
get a good predictive equation for ro/Po, with almost all
the coefficients as well determinted.

Finally, we report in Table V the computed values of
a® and a® for each year from 1961 - 1979. The notable
features of this table is how generally pessimistic the
market has been about real rent growth and at the same time
how much more optimistic its real interest rate expectations
have been. Predictions of long term real interest rates of
3 and 4 percent in the 1960s have certainly not been the
experience of the 1970s and 1980s. It remains, of course,
to be seen whether investors of the late 1970s were nearer
the mark for the 1980s and 1990s or not. It should be noted
that a market that overestimates a® and underestimates o°

will generally pay much less than the land is worth as the

two errors compound to undervalue land.
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TABLE V
Expected Long Expected Long Term
Year Term RealOInterest Rate of Growtg of
Rate (a x100) Real Rents (a x100)

(x100) (x100)
1961 3.69 1.93
1962 3.91 2.14
1963 4.37 2.43
1964 4.27 2.38
1965 3.94 2.21
1966 3.87 2.16
1967 3.97 2.23
1968 3.81 2.11
1969 3.52 1.92
1970 2.97 1.57
1971 2.28 1.17
1972 1.90 1.04
1973 1.38 0.80
1974 0.04 -0.02
1975 -1.71 -1.49
1976 -2.81 -2.45
1977 -3.85 -3.33
1978 -4.48 -3.84
1979 -5.28 -4.54




6. Conclusions

In this paper, a fairly simple expectations model has
been developed, which focusses on the rent to capital value
ratio and uses it to identify long term expectations about
real rent increases and real interest rates. The model is
applied to the agricultural land market in England and
yields some interesting results. One is the volatility and
pessimism about expected real rent increases. The other is
the optimism about real interest rates. It would be inter-
esting to test this model for other similar markets to see
if such results were replicated. .It was also found that
as expected inflation rates could be influenced by current
nominal interest rates, the econometric specifications. need.
to include such a relationship if: the real. interest rate:
effect is to be separated from the inflation effect in the

. . o)
determination of a .



APPENDIX 1

The integration required is:

b -ut
" e—(a - a)t e T e (1)
o
Let
— — |
4 = e (a a)t (2"
b e~ ME (3")
v' = e qu
Then:
b -ut
= ' - - 7 € .d_t '
v = vy je u ds dt 4")
Let:
A
s = L  Tmt (5"
u
3% - "7s (6)
1 e-'bs ds (7"
v = = = [~
u s
2 2 33
= 1 b s b”s
M {logs - bs + 57 - 3737 T e} (8")
Hence:
-(a - a)t 2 2 C=c
fuv' = [- £ {logs ~ bs + b s - 1]
u 2.21 t=0 .
9")
£ = bZSZ
(a-a) £=0 Ilogs - bs + 291 s} "3t 4t

u
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APPENDIX 1

(continued)

Taking the terms in equation (9') we have the first term as

2 3
1yggd o2 o, 0 eh (107
H u 2:21y 3.31u
And the second term as:
2
_1 1log 1 1 (a = a)b (a = 9)b
m P ey SN - T3
H H. e + (a - a)) u72.21(2%U + (a - a))
(11"
Combining equations (10') and (11') we obtain:
fuv' = —Lr - b : + bz
(a = u) u(p+a - a) 2!u2(2u +a - a)
- , b?f , ‘ (12")
3!u3(3u + a - o)
and
b
EB = e M1 N S - b + bz
I‘o (a - d’) U(U + a - d’) z!uz(zu + g - a)
3
- b } (13")

3!u3(3u + a - a)



FOOTNOTES

The data is available for tenanted farms for the period
1970 - 1980, and refers to the average transacted

over the total acreage in the Ministry of Agriculture
sample for England and Wales. The housing figures are
taken from the 1971 census and the Stock Exchange
figures from Financial Statistics 1979.

As the expectations are continually and systematically
falsified by the performance of the market and as per-
fect foresight calculations indicate that investors
were pessimistic for almost every year of the post-war
period, it is hard to accept a rational expectation
view to this market.

In this paper, we have tried to adhere to the convention
that superscripts indicate expected values.

Details of the integration are given in Appendix 1.

When uo = 0, equation (9) is no longer applicable. We
see the derived result by directly using equation (6).

The pessimism of the market with regard to real rent
growth is also reflected in some calculations that were
done on the discounted present value of net of tax rents
plus the capital value in 1980 discounted to the year

of purchase. This sum was compared to the price paid in
that year. For purchases between 1946 and 1960 this
figure amounted to between 1.75 and 2.5 times the price
paid. From 1961 - 1972 it ranged between 1.05 and 1.55
times the price paid. Since then the period is too short
to allow rents a significant role but the figures clearly
indicate that to 1972 tenanted farmland has been an
excellent investment.

From 1961 - 1979 rents went up 5.6 times whereas consumer
prices only rose 3.8 times. This represents an average
annual rate of increase over that period of 5.9 percent

in real rents. The controls of prices and incomes in

1973 - 1975 probably resulted in overcompensation later,
particularly in 1978. It might be thought that the high
rent growth figures are significantly affected by improve-
ments made by landlords, but the data does not support
that. From 1968 - 1971, the Ministry of Agriculture
published figures that allowed one to calculate expenditures
on improvements per acre on tenanted farms. Amortizing
this expenditure over twenty years yields an annual amount
that is around 7 percent of the actual increase in rents.



10.

11.

While not negligible, this would make little impression
on the conclusions drawn in Table IIT.

See Troll (1980).

Convergence was said to take place when the change in the
coefficients was less than 0.5 percent in absolute value
for ¢, through c,, as the program moved from one variation
to the next. Fofr ¢, it was 5 percent. An attempt was
made to suppress ¢, completely, but this resulted in
implausible values of the other coefficients.

When we say the "actual" amount, we are referring to an
increase in the eleven year moving average. This would
of course, require a 1 percent increase to be sustained,
for eleven years, or equivalently require an 11 percent
increase in one year to be treated as a 1 percent incease.

The rent analysis is complicated by the discreteness
effect discussed in Table I, which would create a positive
relationship between the rate of inflation and of real
rent growth (resulting in c. being pushed down). 1In
addition, there was the reng control imposed in 1973

and partially in 1974 and 1975. Traill (1980) fits a.
dummy for these years in a linear rent equation but it

was not well determined. We had similar difficulties

in some experimental linear equations and so did not
pursue this line further,
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