
























































expected cash flows. 0 is estimated to be —13.5, around 13% of the average 1984
price, suggesting that ex-post returns between 1984 and 1989, on average, exceeded

expectations.

Having established that the sample of companies used and the (highly-nonlinear) IV
estimation procedure adopted do not generate unusual or implausible estimates of the
average equity premium we move on to allow risk premia to vary across companies
and for discount factors to vary over different horizons.

We begin describing the results by, once again, focussing on 1984, the middle year
from those used. The lower panel of Table 1 and Tables 2 and 3 show the results of
estimating (15), (16) and (17) where risk premia vary across companies. In general
using the Peta estimated over the five years up to end of the financial year 1984 gave
a slightly better fit than using the end-1989 Peta or the weighted average of the two.
But in no case were the differences in fit or in the parameter estimates significant.
Furthermore, in all cases where the null of no short-termism could be rejected using
the 1984 Beta the null could be rejected with even greater confidence using each of
the other measures.

In all specifications the estimated constant was negative and significant which we
noted above is exactly what we would expect if actual dividends and the end period
share prices were, on average, higher in the period 1985-89 than expected in 1984.

Table 1 reveals that estimation of the model under the restriction of no-shortism
generates plausible parameter estimates. For the no-tax case the coefficient on Peta,
which in a world where the simple CAPM is valid equals the expected excess return
on a diversified portfolio over and above the risk-free rate, is positive (though low)
and implies an expected excess return on equities over safe assets of only 1%.

Gearing consistently shows up as a significant determinant of company risk premia;
the coefficient of 17.8 in the no-tax version implies that a company with average
gearing (which for our sample is 57%) has a risk premia of 10 full percentage points
higher than an otherwise similar company with no debt.

The version of the model where dividends are multiplied by our point estimate of the
tax factor gives a somewhat better fit. The vale of the tax scaling factor which
minimised the function was at the top end of our range of values—a finding
consistent across all specifications—though the improvement in the fit of the model is
negligible over the range of scaling factors between 1.15 and 1.25. Over this range
estimated parameters are insensitive to the assumption made about marginal tax rates.

Correlation between our instruments and fitted residuals should be low if parameter
estimates are not to be seriously biased. For all specifications estimated a regression



of the equation residuals upon our 18 instruments had a R2 of close to 14%. With a
sample size approaching 500 a formal test for the validity of our instrument sets,
based on TR< being distributed xzk under the null with k the number of
overidentifying restrictions, suggests problems. (TR2 ~ 68 with x21 4 only 30, even at
1%.) But with a large sample a test such as this for zero correlation is almost certain
to result in rejection. Of greater importance is the order of magnitude of bias for
parameter estimates, which depends on the size of the correlation. With less than
15% of error variability explained by our 18 instruments the degree of bias is likely to
be small. As a check on this we deleted all post 1981 variables from the instrument
set. The R2 between instruments and errors fell to below 0.09; but the value of the
key parameters to assess short-termism were little changed. Indeed the extent of
short-termism was estimated as being greater with the much reduced set of
instruments.

Table 2 shows the results of estimating (16). In all of the specifictions the estimate of
b is in excess of 1. Comparing the no tax specifications and the central tax case
specifications of Table 2 with those of Table 1 reveals a substantial reduction in the
value of the minimands. A quasi likelihood ratio test constructed from the
minimands [see Gallant and Jorgenson (1979)] rejected the null of no short-termism
in both cases. For the no tax case the quasi likelihood ratio was 5.82; for the central
case the likelihood ratio was S.0; under the null the ratio ~x12 with a 5% critical
value of 3.84. The null of no short-termism can easily be rejected at the 5% level.

Although the contribution of gearing to company specific risk premia remains
significant, once allowance is made for “short-termism” the coefficient on Peta
becomes negative. In a world with known inflation this would be implausible, though
we noted above that Friend et al (op cit) have shown that low, and negative,
coefficients on beta are just what one should expect if equities are a hedge against
unexpected movements in the general level of prices.

Table 3 shows the results of allowing for a slightly different version of short-termism.
We noted above that it was possible that specifications (7) and (8) might generate
similar results—at least in terms of rejecting the null of no myopia. Table 3 appears
to confirm this intution. In all cases the no myopia restriction (x = 1) is rejected at the
5% level. For the no-tax and central case specficiations the quasi likelihood ratio
statistics are 6.33 and 5.56 respectively. Furthermore, the negative coefficient on PBeta
which appeared in Table 2 is also found consistently across various specifications of
(17). Whether the results in Table 3 add weight to the hypothesis that there exists
short-termism in UK stock markets depends on whether the parameter estimates can
really measure something different from estimates of b reported in Table 2. As noted
above, estimating b or x amounts to the same thing if there is little variability in
discount rates. But constructing the discount rates implicit in the parameter estimates
reported in the first row of Table 2 showed that cross-company variability was great.

24




The mean discount rate was just over 13% with a standard deviation of 7.9%. Table 1
also reveals that allowing discount rates to vary across companies (lower panel
regressions) very substantially increases the fit of the model relative to a constant
premium specification (upper panel); the null hypothesis of no variation in risk
premia can be overwhelmingly rejected.

Table 4 shows estimates of equations (12), (13) and (14). Here the null of no
short-termism is rejected most strongly. In version (12) our central estimate of a, a
parameter reflecting excess discounting of longer term cash flows, is .155 with a ¢
statistic of 3.8. This implies that discount rates applied to longer term cash flows
(expressed at an annual rate) are 15 full percentage points higher than discounts
applied to short-term flows. Put another way, discount rates applied to longer term
flows are about double the rates applied to shorter-term flows.

Parameter o from specification (13) is estimated at 2.03, some 3.1 standard errors in
excess of 1. Parameter A, specification (14), is estimated at .53, 5.4 standard errors
below 1. These results from estimating (13) and (14) are consistent with the results
from estimating (12)—longer term flows are discounted at rates twice as high as

shorter term flows.

Table 5 shows the results of estimating specifications similar to equation (16) for each
of the four years before, and each of the four years after, 1984. In each of these eight
cross section regressions the same parameters are estimated though we would
certainly expect the value of the constant to differ across years since the extent to
which future dividends and share prices, on average, diverged from their expected
values is likely to have varied substantially across the decade. We would also expect
the coefficient b to vary if the degree of excess discounting of longer term cash flows
(ie the extent of short-terinism) changed over time. Variability in the coefficients
describing company risk premia over default-free bonds (ie 31 and 32) would vary if
the degree to which equities were perceived as a hedge against inflation varied. The
table reports specifications where the central value of the tax parameter was used; in
all cases the results were hardly changed if the tax factor were set to one (ie the tax
system were assumed neutral).

In every year from 1983 the parameter b is estimated as being significantly greater
than one. In the earliest years of the period estimation proved difficult; convergence
was slow and parameter values were, in one case (1982) wildly implausible. Since
the model becomes increasingly non-linear in the parameters as prices are measured
further from the end point, convergence problems are to be expected.

Table 6 shows the results from estimating our alternative model of short-termism
(equation (17)]. Here, in every period save one (1981) the key parameter measuring
the degree of short-termism (x) is below one; in each period from 1983 the deviation
from the no-short-termism value of x = 1.0 is statistically significant.
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What emerges from these results is apparent evidence of short-termism throughout
much of the decade. Despite the problems with the regressions from the early years
in the decade there is also evidence that the degree of short-termism then was less
than in the period from 1983; convergence problems were less serious with the
specifications reported in Table 6 and it is evident from those results that x is close to
unity in 1980-82 whilst nearer 0.90 in subsequent years.

The constants in each specification show considerable variability across years. As
noted above this is to be expected. In periods where the market as a whole may have
been over-valued (1986, 1987) we should expect a negative ex-post average forecast
error for future dividends and share prices which should generate a positive constant.
In periods where future dividends and stock prices turned out higher than could have
been anticipated (1983, 1984) the constant is negative. Tables S and 6 reveal that the
1983 and 1984 constants were negative whilst those for 1986 and 1987 were
signficantly positive. It is reassuring that the values of b and x, which measure the
degree of short-termism, are far less volatile than are the intercepts, suggesting that
the IV estimator of these parameters is robust to changes in the degree to which
expectations of future cash flows are fulfilled.

One important feature of the results in Tables 5 and 6 is that there is no tendency for
years in which expectations of future dividends and prices turned out to be the most
pessimistic to generate parameter estimates implying the highest degrees of
short-termism. The average ex-post growth in share prices (expressed at an annual
rate) over the period 1980-89 for our sample of companies was around 17%. For the
period 1981-89 the figure is almost 18% and for 1982-89 nearly 19%. The
estimated degree of short-termism from the regressions for those three-years is small;
the null of no short-termism could not be rejected at any reasonable level based on
share price behaviour at the beginning of the 1980s. In contrast, the average annual
ex-post growth in share prices between 1987 and 1989 for our sample was only
around 8%, yet the extent of short-termism implicit in our estimated values of b and x
for that year was substantial and close to being the greatest for the 1980s. These
results are inconsistent with the argument that our evidence for short-termism merely
shows that the stock market generated higher returns in the 1980s than could have
been expected and that apparently high discounts on future cash flows simply reflect
unexpectedly high subsequent returns. If that argument were true it would imply
both that the instruments used were invalid and that parameter estimates should show
short-termism to have been at its worst in the early 1980s and non-existent in

1986-87.

There is significant variability in the parameters describing the risk premia (aj, a3)
both across time periods and across the two specifications estimated for each year.
This may reflect undue weight attached to the prices of particular firms in particular
years. As a check on this we re-estimated all the models reported in Tables 6 and 7
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using a generalised method of moments estimator; this estimator is equivalent to the
two stage non-linear least squares estimator used above applied to the weighted
observations on company prices for each year where the weights reflect the inverse of
the expected conditional variance of each company ’s price. Applying this estimator
generated less volatile values of a] and a2, but in all cases the coefficients on
company Peta were negative and on gearing positive. In no case did the
heteroscedasticity adjustment remove evidence of short-termism; for the years since
1983 all estimated values of b remained significantly. in excess of 1 whilst all values
of x were less than 1.

Some possible explanations:

The most straightforward explanation of the results is that stock market valuations of
corporations are short term. Our estimates of b are often around 1.8 implying that
discount rates applied to cash flows which accrue six months in the future are more
appropriate to flows accruing in eleven months while cash flows which are not
expected to come through for five years are discounted as if they did not accrue for
nine years. Our central esitmate of x suggests a somewhat different version of
short-termism, but one no less dramatic in its implications for the degree of myopia.
Table 6 revealed values of x around 0.90; this implies that cash flows which accrue
six months in the future are underestimated by 5% relative to rational expectations
but cash flows which do not accrue for five years are systematically underestimated
by almost 40% [ie (1-x5)]. Put another way, projects with only a six month time
horizon need, on average, to be 5% more profitable than is optimal if companies
which undertake them are not to suffer a decline in stock market value; projects with
five years to maturity, however, need to be around 40% more proftiable than is
optimal. On even the loosest definition of what constitutes clear sight this counts as
serious myopia.

Allowing for short-termism only to “kick in” after five years suggests an even greater
degree of excess discounting of long term cash flows. The results reported in Table 4
imply that cash flows accruing more than five years in the future are discounted at
twice the rate of shorter term flows.

But as noted earlier it is always possible to explain these, and any other, results as
being consistent with market efficiency provided one is prepared to accept as
plausible highly variable and increasing risk premia. Our results can be attributed to
mismeasurement of risk premia, but such claims lack force unless the pattern of risk
premia needed to explain estimates of b, x, &, ag and A well away from unity are also
consistent with a plausible degree of risk aversion and a rational assessment of the
underlying risk of projects. An estimate of b of 2.0 in equation (16), for example, is
perfectly con31stent with no short termism provided one accepts that a discount rate
of (1+r+1t) , and not (1+r+1t) is consistent with plausible attitudes towards

27




uncertainty and efficient assessment of risk. In the current context that would imply
that twice the risk-free rate, the square of company eta, the square of the nominal
interest rate and twice the cross product of the two should appear in the appropriate
discount rate. This seems hard to rationalise. Perhaps it is even more difficult to
rationalise the apparent doubling of (per period) discount rates implied by the results
of estimating equations (12), (13) and (14).

The method of measuring company-specific risk premia we followed allowed premia
to respond to Beta—measured both using past and future covariances of returns with a
diversified portfolio. In general we found risk premia responded negatively to Beta—
a decidedly non-standard result but not wholly implausible in a world with uncertain
future prices and where equity prices over the longer term may move in line with
consumer prices. We also allowed gearing to influence risk premia. Dropping Peta
from specifications led to a reduction in the fit of models, but the crucial parameters
(b, x, o, a, and A) continued to imply short-termism. Other factors which might be
relevant in measuring risk—for example the covariance between a company’s return
and aggregate consumption—were excluded. Whether this could account for our
results must be the subject of future studies.

As regards tax we went to some length to allow for the influence of the operation of
the UK imputation sustem. Results on short-termism proved robust to quite major
changes in the assumed tax parameters. Possible errors arising from other factors
can be listed but are hard to quantify; not allowing for the exact timing of the cash
flows by assuming that dividends are paid at the end of each report year (as we have
done) certainly induces errors. But the bias here is likely to be small (see Nickell and
Wadhwani, 1987) and goes in favour of rejecting short-termism (dividends are paid
no later than the report date and so actual cash flows are always nearer than assumed,
so discounts should be smaller than in the specifications where no myopia is
allowed).

But despite attempts to assess the robustness of results to variations in the treatment
of tax, risk and to how different versions of short-termism might work the range of
assumptions we have needed to make to estimate any of the models remains
substantial. Ultimately, any rejection of the null hypothesis of no short-termism is
conditional on the acceptance of some auxiliary assumptions. What our results show
is not that short-termism certainly exists, but that those who believe it does not exist
do need to explain something about the operation of security markets which makes
longer-term cash flows appear to be discounted at higher rates than shorter-term

flows.

In short our results present a puzzle which is comparable to, though distinct from, that
posed by Mehra and Prescott (1985). They argued that the return on equities in the
United States was too high to be consistent with reasonable estimates of the volatility
of share prices and plausible values for risk aversion.
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Just as that puzzle has proved hard to resolve it may be difficult to square the findings
reported here with the theory that market valuations of UK equities reflect rational
predictions of future cash flows adjusted appropriately for risk.
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Definitions:

Beta

Price

Dividends

Eamings

r

84,T

m

Gl

Data appendix

Company specific Betas are taken from the London Business
School’s “Risk Measurement Service”. Petas are calculated from
five years of monthly data on company yields and on the FT all
share index.

Company share prices are quoted in numbers of pence and
measured on the company report date.

Measured as total dividends per share, in pence, paid in the account
year.

Post tax, net of interest payments, earnings per share.

The average yield to maturity at end-1984 on all UK government
bonds maturing in year T'; quoted at an annual rate.

Weighted average of the marginal tax rates of persons, pension
funds, insurance companies and non-financial companies. Weights
are calculated using CSO figures on shareholdings at end-1984.
Marginal tax rates for different institutions are from data kindly
provided by Mervyn King.

Imputation rate at end-1984 = 30%.

Sources for company specific data (excluding Peta) are the EXTEL tapes including
balance sheet and profit loss accounts items from the published accounts. The sample
was of 477 non-financial companies. Total profits of this sample accounted for
approximately 45% of the total profits of all UK industrial and commercial
companies in 1989; the stock market valuation was 50% of the value of all ICCS.
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Annex
The CAPM with uncertain inflation:
Friend et al (1976) derive the equilibrium required returns on capital assets with

uncertain inflation and when the return on the “safe” asset is fixed only in nominal
terms. Ignoring tax and assuming all assets are marketable they derive the condition:

R :
E(Rj)=rf . Y E«( mz):rémiomﬂ' (O-jm—%) (1a)
i a
where
E(R ') = expected return on asset j (nominal)
kf, — nominal risk free rate of return
Ojn = covariance between return on the jth asset and inflation
E(Rm) = expected return on market (nominal)
Omnt = covariance between return on the market and inflation
Cim = covariance between return on the jth asset and the market
o = ratio of value of risky (in nominal terms) assets to the
value of all assets,
cgn = variance of return on market.

It seems plausible that holding the market portfolio is a far better hedge against
unexpected inflation than holding a single typical share ie G, is far in excess of
Oip- If we ignore the G;; terms as being of second order importance we can write

({a) as: 2

[ERm)=-"F1  Omg
R 0'2 0'2
74 m m :
E( ])—rf + e O Gjm (2a)
o A
ke -
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ERm)-rf ) : r , '
s R is the “market price of risk” as defined in the simple CAPM.

Om

Denote this A, a number generally estimated as between 1 and 4 [see Hall, Miles and
Taylor (1989) and Merton (1980)]. :

omﬂ'

o2 is the slope coefficient from a regression of inflation on stock market returns.
m

Denote this 3, -, a number almost certainly less than one and probably positive.

(2a) now becomes

: A - Pmn
ERj)= Z—|. 0 3
(Ci=ry + l_ﬂmn O jm (3a)
a

Letting the term in square brackets be denoted ¢ we can write
ERp) =re + (6%,9). B; (42)

where B; is the standard CAPM Peta of security j. Thus the sign of the coefficient on
simple deta in the CAPM amended for uncertain inflation is the same as the sign of ¢.
Since A is almost certainly greater than B, the sign is negative (positive) if Bmn,
exceeds (is less than) o

Approximately 1/3 of the marketable assets of UK households are equities. Taking
this as a central estimate of a we see that a negative coefficient on Beta will arise if

B > 1/3.

32




Table 1
Estimate of Equation (22) Estimating Average Risk Premia
Dependent Variable Pj,84

[Estimates from applying non-linear two stage least squares to equation (22).]

Strd Log R? Minimand
Error Likelihood
Oy -13.54
(2.30) 72.57 -2720.6 .39 475672
T .0781
(7.55)

Estimates of Equation (15) Dependent Variable P 7,84

Tax & a4 CNST Strd Log SK KU R? Minimand
Scaling Error  Likelihood

factor

1 0099 17.80 -12.87 6545 -2671.4 -1.20 11.89 .50 303188
(notax (90) (3.0) (2.5)

effects)

1.'15 .008 17.70 -13.33 64.47 -2664.1 1285 125100 52 287404
(central (.70) (6.0) 2.67)
case)

1.25 0109 17.73 -13.67 6399 -2660.6 -1.19 11.89 .52 280831
(max (95) (6.0) (2.74)

likelihood)

Notes

SK = coefficient of skewnes of equation residuals.
KU = coefficient of kurtosis of equation residuals.
ﬁ] = coefficient on Peta.

32 = coefficient on gearing.

t statistics in parenthesis. Mean of dependent variable: 106.36
Standard deviation dependent variable: 92.796

number of observations: 477
Minimand is ¢Z(ZZ)'1Z'e where e=Pg4-f(ay,ay,.. CNST, X)
and Z is a matrix of instrumental variables.

X are the actual values of explanatory variables, in the RHS of (15).
f( ) is the functional form represented by the RHS of (15).
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Table 2

Tax 31
Scaling
factor

1 -.042
(notax (3.0)
effects)

12155 -0.40
(central (2.9)
case)

1.25 -.039
(max (2.8)
likelihood)
Notes

N

a)

N

7

A

o

8.95
3.4

8.78
(3.5)

8.67
(3.5)

Minimand as in Table 1

Estimates of Equation (16)

CNST %

-10.22 1.654
2.0) (5.5

-10.71 1.678
2.1) (5.6)

-11.01 1.694
22 6D

Dependent Variable P J, 84

Estimates of Equation (15) Dependent Variable P J,84

Strd Log SK KU Minimand R2
Error Likelihood

63.46 -2656.6 -1.30 13.70 279740 B ).

62.66 -2650.5 -1.23 13.35 267692 .54

62.14 -2646.6 1.19 13.14 260322 D9

coefficient on Peta

coefficient on gearing



Table 3

Estimates of Equation (17) Dependent Variable P J, 84

Tax @& ‘'a, OCNST £  Strd Log SK KU Minimand R2
Scaling Error Likelihood

factor

1 -071 1498 -10.25 929 6344 -26564 -1.29 13.66 277700 3
(notax (2.1) (5.3) (20) (304)

effects)

LS -069 1491 -10.74 926 62.64 -26504 -1.24 13.34 265560 54
(central (2.1) (5.4) (2.1) (30.6)
case)

1.25 -.069 1488 -11.05 .925 62.12 -2646.4 -1.26 13.20 258130 55
(max (2.1) (54) 2.2) (30.7)
likelihood)

ai & coefficient on Peta.

a, _— coefficient on gearing.

Other notes as in Table 1
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Table 4

Estimation of Equation (12)

{1\1 aAz CN\ST (?0
-.117 1444 -10.71 .155
(3.6) (5.4) (2.3) (3.8)

Estimation of Equation (13)

A A A

ay aj CﬁST (04
-.049 7.36 -10.61 2.03
4.7) (3.8 (2.3) (6.3)

Estimation of Equation (14)

A A

a 1 02 CNST X
-.100 13.12 -10.68 .529
3.7 (5.2) 2.3) (6.1)

Notes as in Table 1

(Tax Factor Set at 1.15)

Strd Log Minimand R2
Error Likelihood
59.48 -2625.7 238838 .59

(Tax Factor Set at 1.15)

Strd Log Minimand R2
Error Likelihood
60.01 -2629.9 236492 .58

(Tax Factor set at 1.15)

Strd Log Minimand R2
Error Likelihood
59.62 -2626.8 238398 .59

SK KU

-1.06 12.80

SK KU

-0.93 11.51

SK KU

-0.96 12.50



Table 5

Estimates of Equation (16) for various years
Non Linear Two Stage Least Squares

a 1 a 2 CNST b Strd Log Minimand R?
Error Lik
1980 -0.001 296 -15.34 1.136 .. S0.06 -2541 238558 .19

0.1) 3.00 @33 6.1

1981 -0.012 453 -21.96 0950 53.80 -2576 209016 21
(0.5) 37 @44 (6.0

1982* -0.64 6846 10.19 0.20 - - 81.25 -2317 465999 .80
4.1) (CNIINCY) (2.3)

1983 -0.032 2T SINESD 1.886 54.62 -2583 172252 54
2.7 40 (23 6.7)

1984M -0.040 8.78 -10.71 1.678  62.66 -2650 267692 54
(2.9) £3-9) a2 1) (5.6)

1985 -0.039 798 -240 2045 61.75 -2644 295932 .67
3.1 3.2) (0.5) (5.9

1986 -0.057 8.78 12.76 267 7286 -2722 653298 .69
(5.8) @.1)- - £23) (5.7)

1987 -0.035 1072 27.02 2.385 86.77 -2806 713908 Wi
(1.8) 22) @42 3.1

1988 -0.017  1.792 9.149 1.680  57.79 -2612 166024 .89
(0.3) 0.5) (2.21) (2.5)

Notes

* convergence problems

(1) This is the same regression as reported in Table 2.
(2) IN 1988 both remaining dividends and the terminal price are only one period ahead so the
excess discounting parameter is applied only to the terminal price and not to D j89.

AN 5
a) = Coefficient on Peta.
ap = Coefficient on gearing.

In all cases five lags of earnings per share, dividends per share and prices were used as
instruments for future dividends and the end period share price.

In all cases the number of observations is 477.
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Table 6

Estimates of Equation (17) for various years [t statistics in parenthesis]

1980

1981

1982

1983

1984

1985

1986

1987

1988™

Notes

In all cases the number of observations is 477.

(1)

A

a1
0.0006

0.1)

0.015
0.7)

-0.032
(1.3)

-0.059
(2.0)

-0.069
(2.1)

-0.084
(2.3)

-0.146
(3.3)

-0.089
(1.3)

0.022
(0.3)

A

a2
4.21

4.2)

4.48
(5.6)

6.96
(6.4)

10.04
(5.5)

14.91
(5.4)

16.95
(4.4)

23.96
(4.3)

2737
3.7

299
(0.5)

CNST
-7.02
(1.7)

-12.50
4.5)

-20.84
(4.6)

-10.44
(2.3)

-10.74
2.1)

-2.30
(0.5)

12.65
(2.3)

27.11
4.2)

9.16
(22)

A
X

962
(39.0)

1.019
(39.9)

0.954
(44.4)

0914
(35.2)

0.926
(30.6)

0.893
(27.2)

0.844
(21.7)

0.885
(15.5)

0.919
(13.0)

In 1988 there are only two cash f ows remaining:
year ahead; the excess discounting para eter x1sa

38

Strd Log

Error Lik

46.24  -2504
49.80  -2539
49.89  -2539
54.69 -2584
62.64  -2650
61.61 -2642
72.65 -2721
86.54  -2804
57.80  -2612

—Djgg and P;

ied onl

89
to

Minimand

219028

220400

146658

172398

265560

292116

650086

710300

166200

Pj89'

R2

31

32

48

54

54

67

.69

71

.89

both of which are one
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