by William F. Sharpe

Likely Gains
from
Market Timing

The investment manager who hopes to outperform
his competitors usually expects to do so either by
the selection of securities within a given class or by
the allocation of assets to specilic classes of securi-
ties. Potentially, one of the most productive forms
of the latter strategy is to hold common stocks
during bull markets and cash equivalents during
bear markets (“market timing'’).

In a perfectly elficient market, any attempt to
obtain performance superior (o that of the overall
“market portfolio’ (taking into account both risk
and return) by picking and choosing among securi-
ties would fail. Although few investment managers
are ready to admit that US, security markets are
completely efficient, there is a growing awarénéss
that inefficiencies are few: Any divergence between
the price of a security and the “intrinsic value”
that would be assigned to it by well informed and
highly skilled analysts is likely to be small, tempo-
rary and difficult 10 identify in advance. Empirical
studies of the performance of professionally man-
aged portfolios yield results consistent with this
view: Few, if any, provide better-than-average re-
turn relative to risk year i and year out.

William F. Sharpe is Timken Professor of Finance,
Sranford University and Advizor, Compurer Applica-
fions Department, Mereill Lvnch, Pierce, Fenner
and Smith, Inc. This paper résulted Jrom disclissions
with R. Elinm King, of R. Elior King., Associares.
Lawrence Tint of Merrill Lyach, Pierce. Fenner and
Semvith, Ine.. and Professor John MeDonald of Stan-
ford Lniversity provided a mumber of suggestions, in-
cluding the model of wnbiated predictions in the ap-
pendix. William Fouse, of the Wells Fargo Bank,
provided valuwable commeénts on an earlier version.

B0 0 PINANCIAL AMALYSTS JOURNAL ¢ MARCH-APRIL 1978

Some have argued that abnormal gains from se-
lection of individual stocks or even industry groups
are likely to be too small wo justify the costs associ-
ated with attempts to identify and take advantage
of apparent inefficiencies. Instead, it is said, the
big gains arc to be made by successful market tim-
g, This approach is sufficiently popular to be
recognized as one of several major “management
styles.” When portfolio values shrink in extended
bear markets, investors increasingly regard this
style as a likely cure for their ills. Thus managers
committed to timing strategics with the skill or
luck to have moved to cash equivalents in the bear
market of 1973-1974 were able to attract money in
the latter part of 1974, while their competitors suf-
fered both decreases in the market value of assets
and often actual loss of accounts. Market effi-
ciency implies that it should be at least as difficult
to predict market turns as 1o identify specific secu-
rities that will perform abnormally well or poorly.
Moreover, altempis 1o take advantage of such pre-
dictions entail non-recoverable transaction costs,
and expose investment funds to larger losses when
errors are made. On the average, stocks outperform
shori-term money market instruments. Without
superior predictive ability, one is likely to forego
return by shifting from stocks 1o cash equivalents,
But this is to state the obvious, How superior must
one's predictions be to implement a market {iming
style effectively?

This article explores the potential gains from
market timing and shows how they relate to the
manager's ability to make correct predictions.
Counter to widely held beliefs, the results suggest
that the gains are likely to he modest at best, and



that only a manager with truly supenior predictive
ability should even attempt to time the market.

The Assumption of Annual Reviews

The aggressive investment manager would like to
call every market turn. Whenever he foresees a
change large enough to cover transaction costs, he
can move all assets under management into stocks
(in the case of a predicted rise in the market) or
out of stocks and into, say, Treasury bills (in the
case¢ of a predicted fall in the market). An even
more dramatic way to time the market is to im-
plement bullish predictions by purchasing securi-
ties highly sensitive to market swings (i.e. with
large beta values) or buying sccurities on margin,
and to implement bearish predictions by selling
such securities short.

The problem, of course, is that the top or bot-
tom of a cycle is only obvious after the fact {and
sometimes long after the fact). Moreover, different
analysts will identify different points as “major”
peaks and troughs of the market, even in retro-
spect.

To provide a rough assessment of the likely
gains from virtually clairvoyant market timing, we
begin this article by comparing two strategies, The
first involves simply buying and holding the
average; the second, buying at the low for a year,
selling at the next annual high, buying at the next
annual low, etc. It considers only capital gains and
losses, under the simplifying assumption that
dividends from fully invested positions and interest
from cash-equivalent positions would be roughly
equal and spent as received. For the three periods
analyzed, each beginning at an annual low and
ending at an annual high, the results (expressed in
terms of equivalent constant annual rates of growth
of capital) were as follows:

Equivalent Annual Rate
of Capital Growth

Buy-and-hold Timing
Erﬂ'l To S:lulm:ﬂ.I !itmcpr
1929 1972 1R year 19.9% [year
1934 1972 6.6 17.3
1946 1972 7.1 13.7

Of course no one could do this successfully over
an extended period of time, To move from the
realm of fantasy to that of at least potential real-
ity, the remainder of the article considers only
strategies imvolving scheduled annual reviews, The
manager s assumed to assess the outlook for the
market at the beginning of cach year, then place
the assets under management in either stocks of
average risk or short-term money market instru-
ments for the remainder of the year. The first alter-

native is represented by Standard and Poor's Com-
posite Index, the second by prime bankers' ac-
ceptances (up to 1942) or US. Treasury bills (after
1942).!

To reflect the cost of shifting funds, transaction
costs equal 1o two per cent of the value of the
asscts under management are asscssed every time
there is a shift from stocks to cash equivalents or
vice versa. Readers who prefer a different assump-
tion will find it a relatively simple matter 1o adjust
our results. While better performance might be ob-
tained by reviewing a portfolio more than once
each year, increased transactions costs would

reduce potential gains.

“Good" versus “Bad™ Market Years

Consistent with the strategy considered, cach year
can be categorized as either a good or a bad (stock)
market year. In a pood year, the total return, in-
cluding dividends, on stocks exceeds that on cash
equivalents. In a bad year the reverse holds, In
terms of bad and good years, successful investment
timing can be defined as holding stocks in good
market years and cash equivalents in bad market
years.®

Table | shows the annual total returns for cash
equivalents (prime bankers' acceptances or Treas-
ury bills) and stocks (Standard and Poor's Com-
posite Index) from 1929 through 1972. The third
column indicates whether the market was good or
bad in the year in question.

Gains from Perfect Timing

Table 2 summarizes the results for three invest-
ment strategies over three different periods. Table
I provides us with the data from which 10 con-
struct a third strategy-—buying and holding cash
equivalents. Not surprisingly, this strategy, invest-
ing solely in cash equivalents, provided the lowest
average return and the lowest variability of return.
The second strategy involves investment solely in
stocks (i, a buy-and-hold stock policy), which
produced higher returns on the average, but at the
cost of greater variability. The third strategy in-
volves market timing, but with perfect predictive
ability, In each year, funds were placed with the
higher return investment medium for that year, For
good market years, the return utilized in the calcu-
lations was the return on Standard and Poor’s
Composite Index. For bad market years, the return
on cash equivalents was used, In cach year for
which a switch was made, transaction costs were
deducted from the return.”

Three measures of performance are shown in

1. Footnotes appear at end of article.
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TABLE 1. Annual Total Returns: Cash Equivalents and Stocks, 1929 to 1972

Aaturn Reoturn Type

on Cosh on of
Year Equwvalents Stocks Year
1929 5.03% -7.93% Bad
1830 248 -23.92 Bad
1931 1.57 -41.72 Bag
1932 1.28 899 Baa
1933 063 5298 Good
1934 025 <149 Bad
1835 0.13 46.32 Good
1936 0.16 3328 Good
1937 043 -33.83 Bad
1938 0.44 3005 Gooa
1939 044 «0.76 Bad
1940 044 -8.983 Bad
1941 0.44 -11.15 Bad
1942 044 16.22 Good
1943 0.76 2569 Gooa
1944 0.80 19.28 Good
1945 0.82 3569 Good
1946 0.83 178 Bad
1847 0.89 5.49 Good
1948 1.15 542 Good
1948 1.15 17.76 Good
1950 1.28 30.55 Good

Return Return Type

on Casn on of
Year Equivalents Stocks Year
1951 1.76% 23.37% Good
1952 184 mmn Good
1953 an 117 Bad
1954 083 51.23 Good
1955 183 30.96 Good
1956 29 6.44 Good
1857 3.66 -10.48 Bad
1958 213 42.44 Good
1959 429 11.79 Good
1960 353 0.28 Bad
1961 289 26 60 Good
1962 310 883 Bad
1963 34 22.50 Good
1964 389 16.30 Good
1965 423 1227 Good
1066 534 -999 Bad
1967 494 2373 Good
1968 578 1084 Good
1969 728 8.32 Bad
1970 6.94 s Bad
1871 498 14.12 Good
1972 50 18.72 Good

Table 2. The first is simply the arithmetic average
of the annual rates of return. The sccond, the
standard deviation of return, measures the extent
of the deviations of retumn around this average.
The third is the geometric mean of the annual

TABLE 2. Overall Performance: Cash Equivalents,
Stocks, and a Policy with Perfect Timing

1929 w0 1972
Cash Perfect
Equivalenss Stocks Timing
Average Retum 2.38% 10.64% 14.86%
Standard Devia-
tion of Annual
Returns 1.96 21.06 14.58
Geometric Mean
Return 236 K49 IR
1934 0 1972
Cash Pericer
Fauivalents Stocks Timing
Average Retum 2405 12.76% 15.25%
Standard Devia-
tion of Annual
Retums 2.00 18.17 13.75
Geometric Mean
Return 38 11.25 14.46
1946 10 1972
Cash Perfect
Equivalents Stocks Timing
Average Retum 3% 12.79% 14.63%
Standurd Devia-
tion of Anoual
Returns 1.83 1564 1246
Geometric Mean
Retum 328 1,73 1399
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returns, i.e. the constant rate of return that would
have produced the same value at the end of the
period as the actual returns, assuming no with-
drawals during the entire period.

Obviously, perfect prediction of the four bad
years from 1929 through 1932 and the extremely
good year in 1933 would have paid handsomely.
From 1929 through 1932, investment in stocks
resulted in a loss of 62.85 per cent of the initial
value, while investment in cash equivalents
resulted in a gain of 10.72 per cent. On the other
hand, stocks returned almost 53 per cent in 1933,
while cash equivalents paid less than one per cent.
These five years account for much of the
superiority of the perfect prediction strategy
relative to stocks over the period 1929 to 1972, As
Table 2 shows, the differences between the buy-
and-hold strategy and the perfect prediction stra-
tegy are considerably smaller from 1934 to 1972
and in the postwar period.

A policy involving accurate market timing has
two advantages: It brings returns that are both
higher on average and subject to less vanability. As
shown in Table 2, perfect timing gave an average
annual return of 14.86 per cent per year from 1929
through 1972, while buying and holding stocks
returned only 10.64 per cent—a difference of 4.22
per cent per year. The former policy brought less
variable returns as well: The standard deviation of
annual returmns was 14,58 per cent per year, instead
of 21.06 per cent,

To express the superiority of the perfect predic-
tion strategy in a single number is, of course, a dif-
ficult task. Two measures will be provided here,
and used in the subsequent analysis of less-than-



perfect predictions. The first is the geometric mean
return, which is generally smaller than the arith-
metic average, with the disparity larger, the greater
the variability of the annual retums. As shown in
Table 2, for the 1929 wo 1972 period, the geo-
metric mean returns for the iwo strategies differ by
5.50 per cent per year (13.99 - B.49),

The second measure compares arithmetic
average returns, but with variability held roughly
constant.®* The results from the market timing
strategy arc compared with those of a policy in
which a mixture of stocks and cash equivalents is
held, with the particular mixture chosen to have
the same standard deviation of annual retumns as
the timing strategy. Owver the 1929 wo 1972 period,
such a strategy provided an average annual return
of B.10 per cent, or 6.76 per cent less than that
provided by perfect timing.

The advantages of perfect timing are sum-
marized in Table 3, using these two measures, for
each of the three periods.

Barring truly devastating market declines similar
to those of The Depression, it seems likely that
gains of litile more than four per cent per year
from timing should be expected from a manager
whose forecasts are truly prophetic. More human
managers should expect even less satisfyving results,
with the actual gains depending, of course, on ac-
tual predictive abilities.

FIGURE 1. The Assumed Predictive Process

TABLE 3

Alvernative
Measurs Lhsed for Period
of Retusm Comparson 192972 193477 194672
(reametric Buying and
Mean Heturm holding siocks 550 1.2} 2k
Aaiual A miaure of
Average socks and cash
Hetwm eqjuivabonts with
ecual slandard
deviation of
ANALL| reTams o] Sin ETH

Gains from Less-Than-Perfect Timing

To assess the likely performance of funds whose
managers attempt to time the market and some-
times fail, we will use an extremely simple charac-
terization of an admittedly complex process.
Hopefully, it captures enough of the essence of the
situation to provide useful insights. A different
characterization giving similar results is described
in the appendix,

At the beginning of each year the manager is as;
sumed to predict either a good or a bad market
year, then either leave his funds alone or move
them to the altemative investment medium, de-
pending on his prediction, As in the previous
analysis, funds are assumed to be invested either in
stocks or cash equivalents, with transaction costs
of two per cent incurred whenever a change is
made.

P
Yaar Wil
in Fact be
Good
1=p,
1=pg
Yoar Wil
in Fact be
Bad
By

Probability

Managar Predicis o)
a Good Year and

Hoids Stocks

Manager Predicts
& Bad Year and
Holds Cash
Equivalents

mol1-8,)

Manager Predicts
a Good Year and
Holds Stocks

Tl 1=}

Manager Predicts
& Bad Yaar and
Holds Cash
Egurvalents

plge)
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Figure 1 shows the essential difference between
this and the previous analysis. The manager is as-
sumed to be right only some of the time. Specifical-
Iy, the proportion of correct predictions is repre-
sented by p.. Thus the probability that he will pre-
dict a good year when in fact a good year is coming
is p., while the probability is (1-p.) that he will
predict a bad year when a good year is actually in
store. His predictive ability when a bad year is in
prospect is assumed to be of comparable accura-
cy, as shown. The actual probabilities of good and
bad years are m, and m,, respectively, giving the
overall probabilities for cach of the four situations
shown on the right of Figure 1.

We have already analyzed the special case in
which p_=1 (perfect prediction), using actual data.
We now turn to an examination of the likely re-
sults obtained when p, is less than 1.

To do this, assumptions must be made about the
likelihood of good and bad years and the results
associated with cach possible combination. Table 4
presents historical values of the required variables.
The proportion of good market years varied be-
tween 0.60 and 0.70. Returns on cash equivalents
averaged slightly higher and varied slightly more in
bad market years than in good, but these differ-
ences are relatively unimportant. Far more signifi-
cant are the major differences between the returns
on stocks in good and bad market years. Good

TABLE 4 Performance During Good and Bad

Years
Period
Measure 192972 1934.72 1946-72
Proportion of
Good Years 061 067 0,70
Retum on Cash Equivalents
i Good Yeans
Mean 221% 227% 2.92%
Standard
Deviation 1.72 1.72 1.57
Return on Cash Equivalents
in Bad Years
Mean 1.66% 2.68% 4.100%
Standard
Deviation 22 245 212
Return on Stocks
m Good Years
Mean 24,100 22.99% 2043
Standard
Deviation 1298 1190 11.83
Return on Stocks
in Bad Yean
Mecan =10.74% - 1.00% - 5.35%
Standard
Deviation 1168 894 5.03
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years have been somewhat less good (smaller aver-
age returns on stocks, with roughly the same stan-
dard deviation) and bad market years have been
somewhat less bad (smaller average losses on
stocks, and smaller standard deviations) in recent
periods. The overall expected return for any given
degree of predictive accuracy is simply a weighted
average of the expected values for the four out-
comes, with the probabilities of the outcomes used
as weights:
@ (the overall expected return) = Z‘ P,

where

p, = the probability of outcome i, and

pi = the expected return for outcome i,

Future values of these variables may differ sub-
stantially from those obtained in any one of these
three historic periods. As shown in Table 3, the
1929 to 1972 period was the most favorable for a
timing strategy, and the 1946 to 1972 period the
least favorable,

Those observers who feel that recent events por-
tend a future like the early years of The Great De-
pression are probably excessively pessimistic. On
the other hand, the two decades following World
War Il may have been exceptionally favorable for
holders of stocks, To get a balanced view of how a
timing strategy might perform in the future, we
have chosen the middle road, utilizing the values
from the period 1934 to 1972. Readers who con-
sider this choice unsatisfactory can casily substitute
other values in our formulas,

Table 5 shows results based on the period 1934
to 1972, Each row corresponds to a different de-
gree of predictive accuracy. The first shows the
likely results for a manager who is right only half
the time (p,=0.50), and the last the likely out-
comes for one who is right all the time (p.=1).

The standard deviation of the overall return is
slightly more difficult to calculate. The general for-
mula is:*

o'= ‘zmal. + ;pl(“l'“”
where, in addition to symbols previously defined:

o = the overall standard deviation, and
o, = the standard dewviation of return for out-
come i,
The resulting values are shown in column 3 of
Table §.

Thus far transaction costs have not been taken
into account in the calculations., Although the
overall standard deviation will also be affected,
their major effect is to lower the overall expected
return. For simplicity the latter effect will be ig-
nored. However, the former can easily be handled.
The respective probabilities that funds will be in



TABLE 5. Likely Results with Less-Than-Perfect Predictions

(1) (2) (3) 4 5 (6) )
Advantage
Expacted Return
vs a Mixture of
Stocks and Cash
Advantage: Equivalents
Standare Net Geometric Geometne Meon  of Equal Stan-
Expected Deviation Expected Mean Aeturn ve Buying dard Deviation
P Aeturm of Raturn Aeturn Retumn & Holging Stocks  of Return
050 783% 1383% 663% 5.72% 568% -3.79%
05 781 1398 681 588 -5.51 -365
052 798 1403 668 606 534 35
053 815 1407 715 623 S$17 -346
054 833 Hn 733 6.40 -5.00 Q21
055 8.50 14.15 750 6.57 483 -3.06
058 867 14.19 767 674 465 29
057 885 1422 785 691 443 275
058 9.02 1425 802 708 -4.32 259
058 919 1428 820 725 415 244
060 8.36 14 837 T42 398 228
061 954 1434 854 760 -381 -2.12
062 amn 1436 872 n -363 -1.96
063 988 1438 889 754 -3.46 -1.80
084 10.06 1440 907 an -3.29 -1.63
08s 10.23 14,42 924 829 an 147
066 1040 1444 a4 846 254 1.3
067 1058 1445 959 864 277 -1.14
068 10.75 1445 9.76 881 -2.58 097
068 1082 14.47 984 899 242 080
070 11.10 1448 1011 9.16 -2.24 063
on 127 1448 1029 9.3 206 .46
072 1144 1449 1046 95 189 028
073 11.61 1449 1064 969 An an
074 nre 1449 1081 987 -1.54 0.0
0.75 11.96 1448 1098 1004 -1.36 024
076 1213 1448 11.97 1022 -1.18 042
077 123 1447 13 10.40 -1.00 0860
078 1248 14.46 11.52 10.58 -082 078
079 1265 1445 1169 10.76 <0 65 096
080 1283 14 44 11.87 1094 047 114
081 13.00 1442 1204 1112 029 1.33
082 13.17 1440 122 11.30 0.1 152
083 1335 1438 1240 1148 0.07 m
084 13.52 1436 1257 11.66 0.25 18
085 1369 1434 1275 1184 043 208
0.86 1388 1431 1292 1202 061 228
087 1404 1428 1310 12.20 0.80 247
088 1421 1425 1328 1238 088 266
089 1438 1422 13.45 1256 1.16 285
0.90 1456 1419 1363 12.75 1.34 305
o9 1473 1415 1381 1283 1.53 325
092 14.90 “wn 1398 13n . 345
093 15.08 1407 1416 1329 189 365
034 1525 1402 1434 1348 208 386
08s 1542 1388 1452 1366 22% 406
096 1580 1393 1469 1385 244 426
087 15.77 1388 1487 1403 263 447
088 1594 1383 15.05 142 28 468
098 16.11 1377 1523 14.40 300 48
1.00 16.29 137 1540 1458 319 510

cash equivalents or stocks in cach of two consecu-  equivalents in year t+1, plus (2) the probability
tive years can be computed. The probability of a  that cash equivalents will be held in year t and
switch in any given year will equal (1) the proba-  stocks in year t+1. Assuming that outcomes in suc-
bility that stocks will be held in year t and cash  cessive years are uncorrelated, this probability can
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FIGURE 2. Annual Return ﬂvlnlap_h!rim eriﬂmin|

Raturn Advantage
(% par yoar)

be determined directly. Expected transaction costs
can then be computed by simply multiplying the
assumed cost by the probability that it will be in-
curred in any given year. Column 4 of Table 35
shows the overall expected return after this amount
has been subtracted. The result, the net expected
return, is the predicted value of the average annual
return, The correspondence can be seen by com-
paring the value in the final row of Table 5 (15 .40)
with the actual result for the 1934 1o 1972 period
(15.25) shown in Table 2.

The fifth column in Table 5 shows the estimated
long-run return for each level of predictive ability.
This is the predicted value of the geometric mean
return after many years have passed.® Again, the
correspondence can be seen by comparing the
value in the final row of Table § (14.59) with the
actual result for the 1934 wo 1972 period (14.46)
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(E} Expected relurn. vérsus & mixture of stocks and cash equivalants with an equal standard deviation of return.
(3) Geometric mean return, varsus buying and holding slocks,

(E}

G

Pradictive
Accuracy (.}

shown in Table 2.

Comparable values for a policy of buying and
holding stocks can be estimated using the same for-
mulas, with the probabilitics adjusted appropri-
ately, For the values assumed in Table 5, the re-
sulting geometric mean return is 11.40 per cent per
year, The sixth column in the table shows the dif-
ference between the geometric mean return for the
market timing strategy and that likely to be ob-
tained by simply buying and holding stocks,

The final column in Table 5 shows the dif-
ference between the expected net return for the
market timing strategy and the expected return
from a mixture of stocks and cash equivalents with
a comparable standard deviation of retumn,

The values in columns 6 and 7 of Table 5 are

plotted in Figure 2. They suggest that a manager
who attempls to lime the market must be right



roughly three times out of four, merely to match
the overall performance of those competitors who
don’t. If he is right less often, his relative perform-
ance will be inferior. There are two reasons for
this. First, such a manager will often have his funds
in cash equivalents in good market years, sacri-
ficing the higher returns stocks provide in such
years. Second, he will incur transaction costs in
making switches, many of which will prove to be
unprofitable,

Conclusion

The conclusion is fairly clear. Attempts to time the
market are not likely to produce incremental re-
turns of more than four per cent per year over the
long run. Moreover, unless a manager can predict
whether the market will be good or bad cach year
with considerable accuracy (c.g.. be right at least
seven times out of ten), he should probably avoid
attempts to time the market altogether.

This pessimistic view will not appeal to those
who feel that they can avoid the next bear market
by judicious shifts of funds out of stocks and into
short-term low-risk instruments. Some are now do-
ing this, and others arc actively considering it.
Overall, of course, funds cannot be “shifted” be-
yond any changes in the market values of the
relevant securities outstanding. But individual in-

FIGURE A1. Unbiased Predictions

vestors can and do make such shifts.

It is said that the military is usually well pre-
pared to fight the previous war. A number of in-
vestors now engaging in active market timing ap-
pear to be preparing for the previous market, Un-
fortunately for the military, the next war may differ
from the last one. And unfortunately for investors,
the next market may also differ from the last
one. m

APPENDIX

A manager who keeps assets in stocks at all times s like
an optimistic market timer. His actions are consistent
with a policy of predicting a good year every year. While
such a manager may know that such predictions will be
wrong roughly one year out of three, such an attitude is
nonetheless likely to lead to results superior to those
achieved by most active market timers.

On the other hand, managers whose actions can be
characterized by the model described in this article may
be regarded as pessimistic. This is most obvious when
pc=0.50. A manager of this type with no predictive
ability at all will make a gloomy prediction as often as a
rosy onc. He will not only make mistakes, but will also
predict bad years too often.

Table Al shows this, under the assumption that good
years occur two-thirds of the time. As the table illus-
trates, a less-than-perfect predictor is likely to foresee

only some of the good years: His probability of pre-

Year Wil
In Fact be
Good
3
67
33 6
Year Wil
in Fact be
Bad
4

Probability

Manager Predicts
a Good Year and
Holds Stocks

0.469

Manager Predicts 0.201
a Bad Year and
Hoids Cash

Equivalents

Manager Predicts
a Good Year and
Holds Stocks

0198

Manager Predicts
2 Bad Year and
Holds Cash
Equivalents

0.132
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Table Al. Probability that @ Manager Will
Predict a Good Year, When the
Actual Probability s 0.67

Probability Manager Will

Predictive Accuracy Predict A Good Year
0.50 0,50
0.60 0.53
0.70 057
0.80 el
090 063
100 6T

el .

dicting & good vear is less than the probability of its oc-
currence,

This suggests that a shightly different characterization
of a market rimer may be worth considering. Thus far we
have assumed that the probability of predicting a good
year prior to a good year equals the probability of pre-

dicting a bad year prior 1o 2 bad year. Since good years
are more likely than bad ones, this makes such a predic-
tor biased in the manner shown in Table Al

To reduce or eliminate this bias, the predictor must be
more accurate in pood years than in bad years. This fol-
lows from the greater frequency of good years and s, of
course, quite plausible, One who buys and holds stocks
can be conssdered perfectly accurate in good vears and
perfectly inaccurate in bad years. A market tmer with
some predictive ability might provide greater than zero
accuracy in bad years and less than perfect accuracy in
good vears, but the former might still fall below the Lt -
ter

The model inm the test provides one extreme as-
sumption: equal accuracy in both good and bad vears.
This appendix considers another: We assume thai the
manager's predictions are unbiased in the sense that the
probability thar he will predict a good year equals the
probability that there will in fact be a good year,

FIGURE A2. Annual Return Advantage from Market Timing with Unbiased Predictions

Aeturn Advaniage

{E) Expected ratumn, versus & mixture of stocks and cash equivalénts with an aqual standard daviation of rétum
{G) Geomefric maan return, wersus buying and holding stocks.

(% per year]

§ — (E)
4 —|

4 — (G)
2_

| =

5 ] 0
L
o0 — T

Pradictive
Accuracy (p.)
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Figure Al provides an example. The probability thal
such a manager will predict a good year s 0409 +
0.198, or approximately 067, the probability that a
good year will in fuct occur. The probability that the
prediction will be correct 18 0.469 + 01132, or ap-
proximately 0.60. The latter figure measurcs his overall
predictive accuracy.

Figure A2 shows the advantage gained by such a man-
ager for various levels of predictive accuracy, using the
measures employved in Figure 2. [nterestingly, the results
do not differ significantly from those obtained earlier

It should be noted that a manager with no predictive
ability at all could provide a better than 50-50 pre-
dictive accuracy following an unbiased approach.
Imagine a person throwing a die every vear, then pre-
dicting a good year if mumbers |1 through 4 turn up, and
a bad year if numbers 5 or 6 turn up. Figure A3 portrays
the resulting probabilities, assuming that the probability
of n good year, like the probability of predicting one, is
0.67. The predictive accuracy of such a scheme is (1,449
+ 0,109, or 0.558. But, as Figure A2 shows, the out-
come s still substantially inferior 1o buy-and-hold
siralcgics. m

Footnotes
1. Dividends have been added to the relative change
the Standard and Poor's Composite Index (o obtain
the total annual returns, This is equivalent 10
assuming all dividends held in cash wntil the end of

FIGURE A3. An Unbiased rruliclnr_vg!!h no h?ﬂ'f!l."_hfﬁ"_."_
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the year in which they are paid,

. Consideration of transaction costs would alter this

-I::n:hn-iun slightly, but this added factor will be
ignored here. Transaction costs have, however, been
taken into account in all calculations.

. In each case, funds were assumed to be in the

“right” investment ai the heginning of the initial year
of the period being analyzed,

. This equalizes one measure of performance (varia-

bility) 1o allow concentration on the other (arith-
metic average return). To accomplish this, & constant
proportion of stocks relative to ol assets (m
market value) was used at the beginning of each
year, with the propomion selected to give the same
overall variability as that oldained from the relevant
liming strategy,

. This is a general relationship and requires no as-

sumptions aboutl normality, independence, cic,

. The geometric mean return is estimated using the ap-

PTOXImERLon:

o
[

1)

£
T
5 Fie
‘(' * 1o
where:

g = the overall net expected return (column 4)
o = the overall standard deviation of return
{column 5).

Probability

Manager Predicts 0.449
a Good Year and
Holds Slocks

Manager Predicts 0221
& Bad Year and

Holds Cash

Equivalents

Manager Predicls 0.2
a Good Year and
Holds Stocks

Managar Predicts 0,108
a Bad Year and

Hoids Cash

Equivalenis
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