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Overview

Price momentum is a market-based trading strategy that seeks to use publicly-available
information of previous prices, returns and/or trading volume to extract abnormal returns.
Numerous research have been performed in a variety aspects of this type of strategy,
particularly for baskets of individual stocks.

Within the momentum trading strategies, it is worthwhile noting that the duration of
holding period will influence the type of strategy that should be employed. They are
summarized as follows:-

e Short-term horizon [under three months]: Studies indicate that prices reverse
over short intervals. This phenomena seems to be attributed to cross-sectional
autocorrelations in returns and transaction costs.

e Medium-term horizon [Three to twelve months]: During this holding period,
there is evidence of momentum-driven outcomes. Past winners have a tendency
to outperform past losers over the subsequent three to twelve month interval.
Investor under-reaction appears to be the most likely explanation for the
momentum effect.

e Long-term horizon [three to five years]: It is generally suggested that contrarian
strategies are successful in earning abnormal returns over a long time horizon.
Long-term losers tend to outperform long-term winners over the subsequent three
to five years. Returns tend to mean-revert on a longer time horizon. Plausible
explanations include investor over-reaction, market microstructure biases and
time-varying returns.

Objective

In this paper, we examine the characteristics of returns momentum in the sub-indices in
the Standards and Poor 500 (S&P500) using sorting screens over a combination of
holding durations. Our data set comprises of total period returns between the period of
January 1980 and March 2000. During this period, over 130 sub-indices have evolved.

After determining the presence of momentum effects in the sub-indices, we then examine
two methods of optimizing the momentum trading strategy. The first is to device a
knock-out mechanism to remove “weak” momentum sub-indice contributors to portfolio
returns. The second is to optimize the weights on sorted portfolios to see if we can
diversify risk and increase actual returns.

This exercise has implications on the asset management industry because many fund
managers have to make top down decisions on the weights to place and each sector and a
strategy that is able to give some predicative powers could prove profitable.



Methodology

Stage 1 — Identify momentum effects in the S&P sub-index.

In our model, we perform univariate sorts on the S&P sub-indices based on the past total
gross period returns, from highest to lowest. The length of the period, for which the
return is calculated, can range from 1, 3, 6 and 12 months. We measure the portfolio
outcomes using 1, 3, 6 and 12 months holding period. Next, we select the sub-indices that
performed best in the past period and include them in the ‘buy’ portfolio. Conversely, the
sub-indices that performed worst go into the ‘short-sell’ portfolio.

Essentially, we consider different backward and forward periods with the aim to select an
optimal combination of those periods, so that our portfolio delivers the highest return
with a relatively low level of risk. We form a rolling-over position whereby a new
position is formed every month in order to obtain the average returns for the portfolio
combinations. Also, we form equal weighted longs and shorts so that there is no initial
capital outlay. Lastly, we vary the fractile size and set different selection criteria to study
the various behaviors of our long-short portfolio returns under these predetermined
conditions.

The in-sample period runs from Jan 1984 to Dec 1985 for portfolio selection. After that,
an out-of-sample return between Jan 1996 to Mar 2000 is computed to see how the
portfolios fare.

Model 1A — Base Model: 4 Quartile Model

In Model 1A, we divided the sorts into four quartiles with the objective to identify
momentum effects in the S&P sub-index. This model was used to validate the existence
of a momentum effect.

Model 1B — Maximum Return Model
In Model 1B, we examined various fractiles and selected the combinations of lookback
and holding periods that allowed us to maximize our long-short portfolio returns.

Model 1C — Sustainable Return Model

In Model 1C, we reexamined the various fractile combinations and attempted to look for
a balanced and sustainable model based on returns, standard deviation, sharpe ratio,
percentage number of positive/negative return periods, and maximum loss for a period.

Stage 2 — Optimized Momentum Models
In this stage, we attempted to optimize the returns on Model 1C by utilizing a knock-out
feature, and by optimizing based on the MVF optimization to obtain an efficient frontier.

Model 2A — Knock-Out Option
We implemented a knock-out option as we thought that it was possible that some stocks
were not sensitive to the momentum effect and thus, by eliminating them, we could




increase the efficiency of our momentum strategy. Thus, we implemented an option
whereby we knocked out those stocks that did not display a big momentum effect.

This was achieved by first picking the top X% (we used 20% as base case) of stocks to
buy and sell for each month. Then, we ranked the returns of these stocks. For the buy
portfolio, if they fell within the top Y% (we used 60% in the base case), we called it a
‘successful buy’, likewise if a sell stock fell within the bottom Y%, we called it a
‘successful sell’. We then chose to evaluate the stock’s performance over the past 5 years.
If a stock was either a ‘successful buy’ more than Z% (60% in our base case) of the times
it was bought, or a “successful sell” more than Z%, then it would be kept, otherwise, they
were knocked-out. After this knock-out was effected, we have a reduced list. The returns
on this reduced list would be ranked again and the buy and sell portfolio formed out of
this reduced list.

Model 2B — MVF Optimization

In Model 2B, we used past five year portfolio monthly means, standard deviations and
covariances to determine optimum weights for investments in the following period. The
previous models confirmed that the sorting screens had some ability to predict winners
and losers for the next periods momentum-driven sub-index asset classes. Hence, we
hypothesized that the combination of several portfolios with different lookback and
holding periods could be optimized so that we can achieve excess returns over the
portfolio with the lowest standard deviation, ie constrain the optimization to the portfolio
with the lowest standard deviation.

Observations
Model 1A — Base Model: 4 Quartile Model

Average Ranking of the Top and Bottom Quatrtile's performance for 1984-1995

Q1 Lookback Period Q4 Lookback Period
1m 3m 6m 12m 1m 3m 6m 12m
Im| 200 208 275 2.08 Im| 333 | 292 275 292
Holding 3m | 2.75 3.17 292 233 Holding 3m| 250 233 242 275
Period 6m | 292 292 3.00 [ 2.08 Period ém | 2.33 2.08 242 | 2.92
12m| 258 242 258 2.50 12m| 2.83 292 292 2.67

From our base model of 4 quartiles, we note that the 1m lookback/1m holding period
(25%-1-1) and the 12m lookback/6m holding period (25%-12-6) portfolios showed the
strongest evidence of momentum. The average ranking of the top and bottom quartile
shows that these portfolios are reliable. The smaller the average ranking of the top
quartile is from 2.5, the more reliable is the momentum effect. Conversely, for the
bottom quartile, the larger the average ranking is away from 2.5, the more reliable is the
momentum effect.



Summary Results

Max Max
consecutive  consecutive
sharpe % # +vel-ve % period positive negative
Portfolio mean  stdev ratio periods negative period period 1996 1997 1998
In-Sample Out-of-Sample
1m lookback/1m holding period | 10.20% 10.75%  0.95 134.60% 38.20% 10 4 1.22% -11.16% 10.68%
(25%-1m-1m)
12m lookback/6m holding period | 6.98% 6.60%  1.06 161.40%  42.40% 19 11 2.83% 6.55% 28.00%
(25%-12m-6m)

From the in-sample results, we notice that while the 25%-1m-1m portfolio had higher
returns as compared with the 25%-12m-6m portfolio, the latter had a higher sharpe ratio
and greater success in picking positive periods. This suggests that the 25%-12m-6m
portfolio provides more reliable returns, and is consistent with our intuition. This
observation is confirmed in the out-of-sample observations where the latter portfolio
performance was superior to the former.

Model 1B — Maximum Return Model

Weight 5% (20 fractiles)
B/S Return SD
Lookback Period Lookback Period
im 3m 6m 12m im 3m 6m 12m
im 20.42% 4.75% 1.05%  14.29% im 30.57% 30.36% 32.35% 34.37%
Holding 3m 9.83% 0.37% 0.64%  17.35% Holding 3m 14.15% 15.10% 17.22%  20.93%
Period 6m 4.25% 0.08% 5.32%| 17.13% Period 6m 11.00% 11.13%  12.87%| 18.05%
12m 5.85% 5.90% 8.03% 13.32% 12m 9.58% 8.19% 10.55% 15.82%
Sharpe Ratio
Lookback Period
im 3m 6m 12m
im 66.80%  15.63% 3.23% 41.57%
Holding 3m 69.47% 2.42% 3.72% 82.86%
Period 6m 38.60% 0.71% 41.29% 94.86%
12m 61.04% 72.14% 76.19% 84.24%

Next, we wanted to optimize the fractile size (weights) so that we could optimize on
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returns. This led to the selection of a 20 fractile (long 5% top/short 5% bottom). Two
portfolios, being 5%-1m-1m and 5%-12m-6m were identified as having superior in-

sample performance.

Summary Results

Max Max
consecutive  consecutive
sharpe % # +vel-ve % period positive negative
Portfolio mean  stdev ratio periods negative period period 1996 1997 1998
In-Sample Out-of-Sample
1m lookback/1m holding period | 20.42% 30.57% 0.67 125.90%  41.70% 8 6 -10.96%  -19.35%  29.84%
(5%-1m-1m)
12m lookback/6m holding period | 17.13% 18.05%  0.95 103.30%  47.20% 19 10 -15.92%  -4.12%  14.66%
(5%-12m-6m)

While the mean returns are superior to that of the base model, the volatility is not
compensated for, as reflected in the lower sharpe ratios. Also all the statistics are inferior
to the base model. The most important criteria is that the out-of-sample results were
worse off. This is probably attributed to concentration risk in selecting small fractiles,
resulting in non-sustainable performance.

Model 1C — Sustainable Return Model

Weight 20% (5 quintiles)
B/S Return SD
Lookback Period Lookback Period
im 3m 6m 12m im 3m 6m 12m
im 10.47% 8.21% 0.99% 7.58% im 12.23%  13.07% 13.51% 14.48%
Holding 3m 3.10% 3.41% -0.13% 7.14% Holding 3m 7.11% 8.65% 8.55% 8.73%
Period 6m 1.03% 3.37% 2.88% 6.44% Period 6m 522% 6.80% 6.66%| 6.54%
12m 3.30% 7.98% 6.31% 3.72% 12m 433% 571% 503% 4.37%
Sharpe Ratio Percentage Positive / Negative
Lookback Period Lookback Period
im 3m 6m 12m im 3m 6m 12m
im 85.55% 62.76% 7.33% 52.32% im 57.38% 59.02% 54.10% 56.83%
Holding 3m 43.63% 39.45% -1.52% 81.83% Holding 3m 53.55% 51.37% 54.10% 57.92%
Period 6m 19.67% 49.56% 43.29% 98.54% Period 6m 51.91% 54.64% 54.64%/| 61.75%
12m 76.30% 139.82% 125.38% 85.18% 12m | 56.28% 65.03% 63.39% 62.84%
Max loss
Lookback Period
im 3m 6m 12m
im -17.84% -4.20% -21.93% -16.87%
Holding 3m -5.53% -13.86% -26.47% -10.94%
Period 6m -6.59% -15.51% -13.14%, -2.81%
12m -4.40% -1.93% -4.32%  -7.15%

Next, we set our objectives to define a more sustainable model. We used additional
selection criterias of sharpe ratio, maximum loss in a period and the percentage number
of positive returns divided by the number of negative returns to build reliability into the
model. This led to the selection of a quintile (5 fractiles) sorting. We filtered out
selections that suggested shorter lookback period for longer holding periods. As an




example, while the table above suggests that we should adopt a portfolio which looks
back 3 months and has a holding period of 12 months (20%-3m-12m), we find this to be
a random outcome that is not sustainable. Once again, the 20%-1m-1m and 20%-12m-
6m portfolios prevailed as the preferred portfolios.

Max Max
consecutive consecutive
sharpe % # +ve/-ve % period positive negative
Portfolio mean  stdev ratio periods negative period period 1996 1997 1998
In-Sample Out-of-Sample
1m lookback/im holding period | 10.47% 12.23% 0.86 134.60%  38.90% 10 3 4.45%  -12.01%  13.46%
(20%-1m-1m)
12m lookback/6m holding period | 6.44% 6.54%  0.98 161.40%  41.00% 22 11 0.75% 6.43%  28.24%
(20%-12m-6m)

Compared with the base model, the in-sample outcomes were mixed. Yet the out-of-
sample returns were superior in most cases. So we decided on a qualitative basis that this
quintile sort with the 20%-1m-1-m and 20%-12m-6m portfolios is the best of the three
models. As such we will use this model as a basis for comparison in the next level of
optimization exercises.

Annual Return - 20% weight (quintile)
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Model 2A — Knock-Out Option

In Sample

w/o knock out

w/ knock out

20%-1m-1m 20%-12m-6m 20%-1m-1m 20%-12m-6m
Return (%) 10.47 6.44 10.73 7.11
Volatility (%) 12.23 6.53 12.70 8.77
Average rank 2.00 2.08 1.92 1.83
Sharpe ratio 0.86 0.99 0.84 0.81
Consistency (%) 61 54 61 59

Out of Sample

w/o knock out

w/ knock out

20%-1m-1m 20%-12m-6m 20%-1m-1m 20%-12m-6m
Return (%) 1.60 11.28 -2.51 2.03
Volatility (%) 15.11 3.78 14.55 3.96
Average rank 2.08 1.33 2.98 1.83
Sharpe ratio 0.11 2.98 -0.17 0.51
Consistency (%) 47 75 47 58

The results show that in sample, we have achieved a higher return. However, this came at
the expense of a higher volatility and the Sharpe ratio actually falls. This seems
reasonable as with knockout, we are picking the sectors that have a tendency to have
greater price movements. At the same time, we are buying portfolios with fewer sectors.
However, going out of sample, we found that returns actually fell. This suggests that
perhaps the sectors that are most demonstrate the momentum effect are not consistent
over time since otherwise, we should be adding to our predictive powers.

Model 2B — MVF Optimization

Model 2B - 5% weights (20 fractiles)
Out-of-Sample observations Jan 96 to Mar 00

#
underperf
mean # orm

(monthly sharpe outperform benchmar outperform/
Portfolio returns) stdev ratio benchmark k underperform
1m lookback/1m holding period | 0.06% 7.31% 0.86%
(5%-1m-1m)
12m lookback/6m holding period | -0.20% 1.79% -11.27%
(5%-12m-6m)
Optimized Portfolio -0.10% 3.62% -2.80% 22 17




Model 2B - 20% weights (quintile)
Out-of-Sample observations Jan 96 to Mar 00

#
underperf
mean # orm % #

(monthly sharpe outperform benchmar outperform/
Portfolio returns) stdev ratio  benchmark k underperform
1m lookback/1m holding period | -0.10% 4.39% -2.21%
(20%-1m-1m)
12m lookback/6m holding period | 0.84% 1.09% 76.62%
(20%-12m-6m)
Optimized Portfolio 0.49% 1.80% 27.31% 22 17 129.41%

In this optimization exercise, we took the two portfolios and attempted to optimize the
weights for the following investment period using the mean-variance frontier
optimization. We have thus confirmed that the sorting screens had some ability to predict
winners and losers for the next periods momentum-driven sub-index asset classes.

Hence, we hypothesized that the combination of several portfolios with different
lookback and holding periods could be optimized so that we can achieve excess returns
over the portfolio with the lowest standard deviation, ie constrain the optimization to the
portfolio with the lowest standard deviation. However, the out-of-sample returns for both
the 20 fractile and quintile sorts placed the “optimized” portfolio outcomes between the
original portfolios. The probable reason for this outcome is that we were using
contemporaneous means, standard deviations and covariances as inputs for the
optimization process.

Conclusion

The overall conclusion is that momentum strategy on industry sectors delivers significant
positive results under certain conditions. Our general findings can be summarized as
follows:-

1. Longer lookback and holding period sorts produce more reliable returns that are
sustainable over the longer term. In this study, a 12 month look back and a 6
month holding period (20%-12m-6m) appears to be optimal. This is consistent
with our intuition that investors under-react to information over the medium term
(3 months to 1 year), thus justifying the 12 month look back. Also, returns are
smoothened out when we have a longer holding period.

2. Shorter lookback and holding period sorts may result in higher in-sample returns,
but have to contend with high trading volume, which reduces the returns due to
transaction costs. The 1m-1m portfolios tended to have highest in-sample returns,
but performed relatively poorer out-of-sample.



3. Large fractile sorts result in portfolio concentration, and will not yield consistent

results because they do not benefit from portfolio diversification. In purchasing a
sub-index portfolio, we are in effect narrowing our stock selection to firms that
have high correlation with each other. Increasing fractile sort sizes (ie. Dividing
the sub-index into more fractions) will cause our portfolio to invest in less
numbers of sub-indices and accentuate the concentration risk. In our case, with
the S&P500 subindices, we found a quintile sort to produce the most reliable
outcomes.

Further Areas of Suggested Research

Based on our findings, we believe that the subject of optimization of return-based
momentum models warrant further research. While our attempt at optimization did not
produce the desired outcomes, we believe that a further probe in the suggested directions
below may uncover more valuable trading strategies. Our spreadsheets have been
developed with great flexibility to assist in the process. The additional areas of research
are as follows:-

1.

2.

Calculate the market exposure of our trading strategy so that we can improve
on the risk management aspect of this strategy.

Perform the momentum sorts over other time periods to see if the momentum
effect is noticed over longer time horizons.

Perform momentum sorts on other asset classes or markets to see if the
momentum effect occurs.

Device an on/off trigger to determine when not to trade on a momentum
strategy.

Tweak the knock out effect to find the best knock out variables to see if we
can implement a “knock-out” system that give us higher returns and lower
volatility.

For Model 2B, the optimized weights can be used to create an optimized
scoring sheet. Two portfolios of the same holding period, say 20%-6m-6m
and 20%-12m-6m can be viewed as two attributes of a momentum univariate
sort. The optimized weights can be multiplied with the sub-indice rankings
based on the two attribute univariate sorts. The sum of the weighted ranks can
then be resorted. We then long the top quintile and short the bottom quintile.



Appendix

Model 1A — 4 quartile 1m lookback/1m holding period Output

Performance Measure/Summary Statistics

Buy/Sell Percentage
Back Period
Forward Period

Annualised Average Return (All Periods)
Annualised Average Return (1984-1995)
Cumulative Return

StD of Returns

Average Annual Excess return

Standard Deviation of Excess Return

T-Stat

Systematic risk (Beta)

Alpha

Coefficient of Determination

% periods > benchmark

% periods > benchmark (Up)

% periods > benchmark (Down)

Max Number of consecutive bench outperform

Max positive Excess Return

Max negative Excess Return

Percentage period's positive return to negative
Percentage period of negative return

Max number of consecutive positive periods
Max number of consecutive negative periods

Cumulative annual returns

Relatve Performance

Average Relative Performance (1984-1995)

Cumulative Annual Returns
Last 2 Years
Last 5 Years

25%
1 Month
1 Month
Buy

21.28%
21.52%
10.36787
17.09%
Rm 8.70%
Rf 14.47%
Rm 7.79%
Rf 17.10%
7.79284
15.91%
1.29%
10.37%
65.28%
66.30%
63.46%
9
17.11%
-5.03%
182.35%
35.42%
9
5
1984 1.1547
1985 1.2176
1986 1.4884
1987 0.8804
1988 1.2582
1989 1.1632
1990 1.2404
1991 1.3375
1992 1.2822
1993 1.1600
1994 0.9870
1995 1.5787
1996 1.2027
1997 1.1483
1998 1.2615
1984 1
1985 1
1986 1
1987 2
1988 1
1989 1
1990 1
1991 1
1992 1
1993 1
1994 2
1995 1
1996 1
1997 1
1998 1
1.17
1.5582
3.0998

Sell
-13.44%
-11.90%

0.218628
19.15%
-25.20%
-17.15%
33.24%
19.17%
-3.88614
-15.58%
-0.75%
7.32%
35.42%
5.43%
88.46%
5

49.68%
-27.00%
63.64%
61.11%
5

10

0.8383
0.8543
0.7822
0.9024
0.7768
0.9692
1.0166
0.7983
1.0345
0.9038
1.0134
0.7471
0.8250
0.7565
0.8405
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1.83

0.7571
0.5651

Buy/Sell
8.06%
10.21%
3.212583
10.75%

134.62%
38.19%
10

4

1.0042
1.0538
1.2171
0.8817
1.0008
1.1464
1.3106
1.1052
1.3333
1.0564
1.0098
1.1969
1.0122
0.8884
1.1068

1.2086
1.8814

1Q
20.36%
20.37%
9.249394
16.93%
7.64%
13.38%
7.70%
16.95%
7.911959
16.11%
1.22%
12.11%
63.89%
64.13%
63.46%
9

17.11%
-5.03%
182.35%
35.42%
9

5

1.1547
1.2176
1.4264
0.8804
1.2079
1.1632
1.2404
1.3375
1.2822
1.1600
0.9870
1.5309
1.2027
1.1483
1.2615
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1.5110
3.0058

2Q
16.98%
17.48%
6.910524
15.99%
5.07%
10.65%
4.26%
15.98%
7.949823
14.86%
1.14%
11.91%
65.28%
69.57%
57.69%
5

5.15%
-3.61%
188.00%
34.72%
10

5

1.1716
1.2528
1.3781
0.9703
1.2272
1.1732
1.0979
1.2406
1.2078
1.1113
0.9855
1.3574
1.0839
1.2020
1.1677

WWWWWWNWNEFENMNNNNRE
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1.3377
2.2275

3Q
15.80%
15.40%
5.578164
17.14%
3.37%
8.68%
4.82%
17.13%
7.116124
12.12%
1.05%
7.59%
57.64%
66.30%
42.31%
7

3.47%
-4.66%
152.63%
39.58%
8

5

1.1589
1.3081
1.2749
0.9596
1.2089
1.1605
1.0170
1.2870
1.0711
1.1362
1.0035
1.3412
1.0491
1.3028
1.1840

NEPAERMERPNONWOWWWWWEN

2.50

1.3459
2.1079

4Q
12.07%
10.33%
3.254928
19.17%
-1.00%
3.88%
7.65%
19.18%
4.498634
14.63%
0.83%
7.09%
52.08%
59.78%
38.46%
9

5.82%
-6.16%
157.14%
38.89%
10

5

1.1281
1.1471
1.2100
1.0329
1.2478
1.0063
0.9236
1.2100
0.9914
1.0902
0.9744
1.3619
1.1849
1.2830
1.1172
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3.33

1.3270
1.7355

Market
14.71%
11.99%

3.892173
14.66%

36.11%
8
5

1.0993
1.1790
1.2942
0.9379
1.1572
1.1063]
1.0451
1.1886
1.0734
1.0976
0.9768
1.3520
1.2361
1.2469
1.3054

1.3206
1.8493




Model 1A - 4 quartile 12m lookback/6m holding period Output

Performance Measure/Summary Statistics

Buy/Sell Percentage 25%
Back Period 1 Year
Forward Period 6 Months
Buy Sell Buy/Sell 1Q 2Q 3Q 4Q Market
Annualised Average Return (All Periods) 20.64% -10.97% 7.95% 19.67%  17.25%  14.80% 12.55% 14.71%
Annualised Average Return (1984-1995) 18.87% -10.45% 6.98% 17.68% 16.44%  14.83% 12.09%  11.99%
Cumulative Return 7.9576  0.26587 2.246294 7.051658 6.213518 5.25785 3.933511 3.892173
StD of Returns 7.23% 7.75% 6.60% 6.62% 6.15% 6.19% 7.71% 14.66%
Average Annual Excess return Rm 4.32% -22.19% 3.25% 2.13% 0.64% -1.74%
Rf 11.98% -15.77% 10.85% 9.68% 8.16% 5.55%
Standard Deviation of Excess Return Rm 13.96%  18.24% 13.77%  13.74% 14.18%  14.54%
Rf 7.16% 7.78% 6.55% 6.08% 6.14% 7.72%
T-Stat 7.79284 -3.88614 7.911959 7.949823 7.116124 4.498634
Systematic risk (Beta) 15.91% -15.58% 16.11%  14.86% 12.12% 14.63%
Alpha 1.29%  -0.75% 1.22% 1.14% 1.05% 0.83%
Coefficient of Determination 10.37% 7.32% 12.11%  11.91% 7.59% 7.09%
% periods > benchmark 55.56%  31.25% 54.86%  49.31%  48.61% 49.31%
% periods > benchmark (Up) 34.78% 4.35% 33.70%  25.00%  25.00% 27.17%
% periods > benchmark (Down) 92.31%  78.85% 92.31% 92.31% 90.38%  88.46%
Max Number of consecutive bench outperform 6 4 6 4 6 6
Max positive Excess Return 18.20%  25.22% 18.20% 18.56%  18.77% 18.31%
Max negative Excess Return -9.97% -19.09% -9.97% -10.35% -12.23% -14.80%
Percentage period's positive return to negative 350.00%  35.85% 161.43% 350.00% 396.55% 453.85% 311.43%
Percentage period of negative return 22.22%  73.61%  42.36% 22.22%  20.14%  18.06% 24.31% 36.11%
Max number of consecutive positive periods 25 6 19 25 25 25 21 8|
Max number of consecutive negative periods 6 16 11 6 6 6 6 5
Cumulative annual returns 1984 1.2487 0.8512 1.0675 1.2487 1.2318 1.2415 1.1701 1.0993
1985 1.4425 0.8638 1.2544 1.4425 1.3881 1.3417 1.1530 1.1790|
1986 1.2469 0.7770 0.9761 1.2469 1.2348 1.1973 1.2727 1.2942
1987 0.9235 1.0825 1.0107 0.9235 0.9026 0.9219 0.9527 0.9379
1988 1.1790 0.8643 1.0210 1.1790 1.1884 1.2072 1.2036 1.1572
1989 1.1884 0.9410 1.1247 1.1409 1.1615 1.1319 1.0595 1.1063
1990 1.1289 0.9290 1.0600 1.0837 1.1717 1.0845 1.0449 1.0451
1991 1.2733 0.9328 1.1901 1.2243 1.1707 1.1514 1.0698 1.1886
1992 1.1263 0.9070 1.0217 1.1263 1.1554 1.1011 1.1458 1.0734
1993 1.0783 0.9612 1.0366 1.0783 1.0651 1.0748 1.0394 1.0976
1994 1.0958 0.9063 0.9954 1.0958 1.1145 1.1155 1.1009 0.9768
1995 1.4316 0.7720 1.1134 1.4316 1.2554 1.2696 1.2865 1.3520|
1996 1.1965 0.8566 1.0283 1.1965 1.2033 1.1669 1.1641 1.2361]
1997 1.3397 0.7901 1.0655 1.3397 1.3123 1.2861 1.2591 1.2469)
1998 1.3081 0.9730 1.2800 1.3081 1.1093 1.0044 1.0214 1.3054]
Relatve Performance 1984 1 2 1 3 2 4
1985 1 2 1 2 3 4
1986 1 2 2 3 4 1
1987 2 1 2 4 3 1
1988 1 2 4 3 1 2
1989 1 2 2 1 3 4
1990 1 2 3 1 2 4
1991 1 2 1 2 3 4
1992 1 2 3 1 4 2
1993 1 2 1 3 2 4
1994 1 2 4 2 1 3
1995 1 2 1 4 3 2
1996 1 2 2 1 5 4
1997 1 2 1 2 8 4
1998 1 2 1 2 4 3
Average Relative Performance (1984-1995) 1.08 1.92 2.08 2.42 2.58 2.92

Cumulative Annual Returns
Last 2 Years 1.5687 0.6997 1.1083 1.5687 1.3991 1.4162 1.4163 1.3206
Last 5 Years 2.4257 0.5690 1.3970 2.3324 2.0157 1.9299 1.8046 1.8493




Model 1B — Maximize Returns

Performance Measure/Summary Statistics

Buy/Sell Percentage

5%

5%

Back Period 1 Month 1 Year
Forward Period 1 Month 6 Months
Buy Sell Buy/Sell Buy Sell Buy/Sell
Annualised Average Return (All Periods) 26.74%  -11.58% 15.49% 24.01% -9.38% 12.89%
Annualised Average Return (1984-1995) 28.03% -8.87% 20.42% 25.19% -6.83% 17.13%
Cumulative Return 19.402 0.328 9.300 14.813 0.428 6.666
StD of Returns 31.18% 24.23% 30.57% 14.57% 13.00% 18.05%
Average Annual Excess return Rm 1458%  -22.65% 10.05% -19.05%
Rf 20.62%  -14.28% 17.95% -12.35%
Standard Deviation of Excess Return Rm 27.05% 36.84% 18.12% 21.27%
Rf 31.21% 24.24% 14.55% 13.06%
T-Stat 1.929 2.146 4,912 -1.113
Systematic risk (Beta) 1.059 -1.292 0.230 -0.160
Alpha 0.013 0.008 0.017 -0.004
Coefficient of Determination 0.243 0.608 0.047 0.026
% periods > benchmark 60.4% 38.2% 58.3% 35.4%
% periods > benchmark (Up) 54.3% 12.0% 40.2% 12.0%
% periods > benchmark (Down) 71.2% 84.6% 90.4% 76.9%
Max Number of consecutive bench outperform 9 3 8 5
Max positive Excess Return 84.8% 57.7% 25.5% 25.4%
Max negative Excess Return -9.6% -30.3% -10.8% -22.4%
Percentage period's positive return to negative 193.9% 84.6% 125.9% 278.9% 61.8% 103.3%
Percentage period of negative return 34.0% 54.2% 41.7% 26.4% 61.8% 47.2%
Max number of consecutive positive periods 9 5 8 22 8 19
Max number of consecutive negative periods 3 6 6 7 18 10
Cumulative annual returns 1984 1.2300 0.7816 1.0004 1.2059 0.7853 0.9510
1985 1.2016 0.9896 1.1970 1.4912 1.1670 1.7317
1986 1.5728 0.8023 1.3110 1.2276 0.7444 0.9234
1987 0.7714 0.9158 0.8113 0.8896 1.0014 0.9048
1988 1.3458 0.7731 1.0682 1.2501 0.8006 1.0059
1989 1.1285 0.9999 1.1471 1.1239 0.9586 1.0828
1990 1.2404 1.0580 1.3517 1.2209 0.9345 1.1591
1991 1.2958 0.9796 1.3022 2.0829 1.0982 2.2732
1992 1.2996 1.0311 1.3424 1.1503 0.9042 1.0404
1993 1.2881 0.8859 1.1578 1.1086 1.2965 1.4276
1994 1.1380 1.0322 1.1950 1.0249 0.8636 0.8876
1995 2.3265 0.7645 1.8229 1.6152 0.7858 1.2804
1996 1.1947 0.7347 0.8904 1.0651 0.7864 0.8408
1997 1.0172 0.7830 0.8065 1.1729 0.8139 0.9588
1998 1.4838 0.8357 1.2984 1.3624 0.8329 1.1466
Relatve Performance 1984 1 2 1 2
1985 1 2 1 2
1986 1 2 1 2
1987 2 1 2 1
1988 1 2 1 2
1989 1 2 1 2
1990 1 2 1 2
1991 1 2 1 2
1992 1 2 1 2
1993 1 2 2 1
1994 1 2 1 2
1995 1 2 1 2
1996 1 2 1 2
1997 1 2 1 2
1998 1 2 1 2
Average Relative Performance (1984-1995) 1.08 1.92 1.17 1.83
Cumulative Annual Returns
Last 2 Years 2.6476 0.7892 2.1784 1.6554 0.6786 1.1365
Last 5 Years 5.7435 0.7062 4.4090 4.3969 0.8736 3.8372

Market
14.71%
11.99%)

3.892]
14.66%)

36.1%
8
5]

1.0993
1.1790
1.2942
0.9379
1.1572
1.1063
1.0451
1.1886
1.0734
1.0976
0.9768
1.3520
1.2361
1.2469
1.3054

1.3206
1.8493




Model 1C - Balanced Portfolio

Performance Measure/Summary Statistics

Buy/Sell Percentage 20% 20%
Back Period 1 Month 1 Year
Forward Period 1 Month 6 Months
Buy Sell Buy/Sell Buy Sell Buy/Sell
Annualised Average Return (All Periods) 22.08%  -13.58% 8.59% 20.32% -11.22% 7.38%
Annualised Average Return (1984-1995) 21.74%  -11.85% 10.47% 18.58% -10.70% 6.44%
Cumulative Return 10.593 0.220 3.301 7.732 0.257 2.115
StD of Returns 17.82% 19.39% 12.23% 7.03% 8.09% 6.54%
Average Annual Excess return Rm 8.92%  -25.15% 4.05% -22.44%
Rf 14.67% -17.10% 11.71% -16.01%
Standard Deviation of Excess Return Rm 9.04% 33.39% 14.00% 18.64%
Rf 17.84% 19.40% 6.98% 8.11%
T-Stat 3.108 1.995 7.793 -3.886
Systematic risk (Beta) 1.049 -1.219 0.159 -0.156
Alpha 0.007 0.004 0.013 -0.007
Coefficient of Determination 0.743 0.848 0.104 0.073
% periods > benchmark 61.8% 36.1% 55.6% 31.9%
% periods > benchmark (Up) 60.9% 5.4% 34.8% 3.3%
% periods > benchmark (Down) 63.5% 90.4% 92.3% 82.7%
Max Number of consecutive bench outperform 9 5 6 4
Max positive Excess Return 20.2% 51.2% 18.2% 25.3%
Max negative Excess Return -6.0% -26.4% -10.2% -19.7%
Percentage period's positive return to negative 176.9% 69.4% 134.6% 364.5% 34.6% 161.4%
Percentage period of negative return 36.1% 59.0% 38.9% 21.5% 74.3% 41.0%
Max number of consecutive positive periods 12 5 10 25 6 22
Max number of consecutive negative periods 5 6 3 7 21 11
Cumulative annual returns 1984 1.1548 0.8290 0.9948 1.2353 0.8546 1.0601
1985 1.2678 0.8567 1.1043 1.4531 0.8977 1.3116
1986 1.5084 0.8059 1.2593 1.2556 0.7693 0.9740
1987 0.8537 0.8639 0.8216 0.9282 1.0347 0.9719
1988 1.1977 0.7858 0.9612 1.1859 0.8242 0.9808
1989 1.1439 0.9897 1.1489 1.1311 0.9516 1.0811
1990 1.2366 1.0359 1.3311 1.0757 0.9313 1.0130
1991 1.3806 0.8050 1.1525 1.2453 0.9442 1.1776
1992 1.3042 0.9923 1.3016 1.1169 0.8763 0.9797
1993 1.1893 0.8998 1.0812 1.0810 0.9638 1.0421
1994 0.9622 1.0125 0.9830 1.1156 0.9032 1.0105
1995 1.6094 0.7592 1.2393 1.5271 0.8000 1.2313
1996 1.2669 0.8094 1.0445 1.1814 0.8500 1.0075
1997 1.1537 0.7455 0.8799 1.3287 0.7960 1.0643
1998 1.2871 0.8435 1.1346 1.3207 0.9652 1.2824
Relatve Performance 1984 1 2 1 2
1985 1 2 1 2
1986 1 2 1 2
1987 2 1 2 1
1988 1 2 1 2
1989 1 2 1 2
1990 1 2 1 2
1991 1 2 1 2
1992 1 2 1 2
1993 1 2 1 2
1994 2 1 1 2
1995 1 2 1 2
1996 1 2 1 2
1997 1 2 1 2
1998 1 2 1 2
Average Relative Performance (1984-1995) 1.17 1.83 1.08 1.92
Cumulative Annual Returns
Last 2 Years 1.5487 0.7686 1.2183 1.7037 0.7225 1.2442
Last 5 Years 3.3163 0.5525 1.9760 2.5616 0.5762 1.4960

Market
14.71%
11.99%

3.892
14.66%

36.1%
8
5

1.0993
1.1790
1.2942
0.9379
1.1572
1.1063
1.0451
1.1886
1.0734
1.0976
0.9768,
1.3520
1.2361
1.2469
1.3054

1.3206
1.8493




