US Mid Caps - Basic Historic Analysis: Are you always wrong?
May 1, 2023

$816 billion invested and you are lucky if you get what you think you are buying! 43% of the funds have reclassified themselves (some more than 4 times),
there is marginal prediction power in performance measures (less than 1 in 5 chances), performance has struggled to beat the Russell Mid Cap TR USD
and yet, over the last decade the US Mid Cap mutual fund market grew 2.5x!

Overall, for the US Mid Cap mutual fund market, assuming the Rusself Mid Cap TR USD as the index, there may be lesser value in looking at historical price
data (and the derived performance measures) as selection criteria. As illustrated in Table 1, the overall market (without sampling) generated a 0.0 - 0.52%
average annualized excess return over the Index (for each of 1, 2-, 3-, 5- or 10-year periods over the 12/31/2000 — 12/31/2022 evaluation period). With
sampling, based on 40+ performance measures as illustrated in Table 2 there is less than 1 in 5 chance that the selection is in the top decile (depending
on the performance measure used for selection and evaluation), but when used as a selection criteria they generated (0.8)% — (1.7)% average annual
excess return (ranged 11.6% — (12.7)%) over the 1-2-3 year holding periods (here Excess Return as a selection criteria). Cannot be more random than this.
Further note that high average performance measure-based selection does not imply stable superior excess returns across all performance measures or
periods. Nor does it imply that it's the same funds that are top quartile.

So,

1. You may want the Index. There exists little to no consistent relationship between the funds in the top percentiles of performance measures and the top
percentiles of excess retfurn. Moreover the degree of fund reclassifications make the Asset Class fransitory in nature with lower reliability if the holding
period is long.

2. Lack of Asset Class classification consistency. Throughout the evaluation period, many funds failed to qualify for the set Mid Cap [set criteria of having
an AUM of over 1 bn, existed for 3 years and declared as a US Fund Mid-Cap Blend, US Fund Mid-Cap Growth, or US Fund Mid-Cap Value Categories].
Many funds changed their investment prospectus to Large Cap and other alternative categories. This leads to the question of what are you fruly investing
in when selecting Mid Cap funds, as in future periods these funds may fall out of your self determined qualifications for Mid Cap.

3. Lack of repeat performance. When analyzing the Mid Cap market on an individual fund level, at first blush, there exist certain funds which manage to
beat the benchmark with respect to returns over some evaluation periods. However, investing in these is period dependent, where they outperformed
during Covid but pre-Covid were sub benchmark. Additionally, when examining funds which consistently outperform the index, a majority of funds only
manage to qualify as a Mid Cap mutual fund for a short period of time. Consequently, these funds appear to significantly drop in ferms of performance
when analyzing excess refurns over the entire lifetime of the fund.

4. Low selection power of features/measures. Assessing the historical data there seem to be no discerning markers that can help pick the future better
performers — at best 1 in 5. There exists little to no overlap between funds that consistently beat the benchmark and while remaining in the top decile for
each isolated performance measure. For some performance measures, some funds manage to routinely remain in the top decile while other measures
see the top performers spread out over a wider set of funds. While consistency is a good trait in the fund selection process, the measures with the most
concentrated group of top performers may see a drastic dissimilarity between historical and future performance as even those top funds have a wide
performance spread in Excess Return. The Explainability Index and Risk of Target (Image 1) gives a control panel for incorporating multiple performance
measures.

5. No value of additional fees. Do the incremental ‘allocator/distributor’ fees erode the generated Excess Return? If the fees you pay are below 0.50%
and you hold the asset for 5+ years, then as a market or via superior fund selection you may be marginally better off (assuming Excess Return is your only
objective function), but as we see in the analysis that is a fall order.

6. Can you hunt Unicorns2 This quest may be the factor keeping the investors in the Asset Class. We have a crystal ball to find funds that may be ‘better’
over time, during certain times/regimes, only in certain markets, against certain benchmarks, at time of entry/exit (given the demonstrated over/under
performance), efc. As in Event and Featfure Engineering (yes, this Insights piece is basic simpler historical analysis, but we point this out as these questions
may be coming up and will be covered in the journey’s next pieces (where more data is ingested and ML/DL is applied to beyond canned what ifs)). At
first glance it may be fleetingly possible, but only if you caught them early or during the beginning of a regime. But, if timing is not possible it may not be
worth being exposed to the fund level risks.

When you are being pitched over 7,000 mutual funds1l'l (in the US alone), how do you know the selection motivations are aligned2 Beyond the
regulatorily mandated disclosures, the distributors/allocators generally point to the historical performance of the funds and/or forecasted performance
under scenarios. This relies on two facets: (a) the benchmark(s) being considered, and (b) the performance measure being evaluated. In this Insights
piece, we look at a popular benchmark for the particular Asset Class and the fund performance against that benchmark as measured by 29



performance measures estimated on a historical basis. Since evaluating so many performance measures can be unwieldy, we also assess the
performance via the performance measures unifying framework of Explainability Index (El) and Risk of Target (RoT) 2,

Note that since we want each of the Insights Historical Analysis pieces fo be comparative and standalone, the framework and language is similar across
the 2.10 Insights. We add some additional analytical color as we add new markets to highlight incremental optionality. As expected, the numbers and
observations are market dependent.

Data

We filter the US mutual fund data that are categorized as US Mid Cap, were at least 3 years old (considering 12/31/2000 - 12/31/2022 evaluation period),
had over $ 1 billion in AUM and we evaluated the oldest share class. This filtering resulted in 138 funds in 2022 with a range of 47 — 138 for funds filtered for
the analysis over the evaluation period).

Analysis

As a reminder, this Insights piece is the first part of the journey, where both the assessment and evaluation are based on historical price data (and derived
performance measures) for both fund and benchmarks. Refer to the Explainability Index paper in footnote 2 for the methodology used for estimating the
performance measures and all other calculations.

ALL US MID CAP FUNDS / MARKET

Although it is difficult (or irrational) to invest in all the funds, it is important to look at the entire market as you never know the performance of the specific
fund you have invested in will be (so at a minimum it sets the overall expectations). Therein the point here is to give a datapoint without selection bias for
the entire market (as filtered for the Asset Class above), where the alternative is fo invest in the Index (directly or via a proxy).



Funds All
Benchmark Russell Mid-Cap *at point of evaluation
Period 12/31/2000- 12/31/2022
Historical 1 year Historical 2 years Historical 3 years Historical 5 years  Historical 10 years
Categories Performance Measures Benchmark Funds Benchmark Funds |Benchmark| Funds |Benchmark| Funds |Benchmark| Funds
Akernative Data Net Expense Ratio 0.834 0822 0.825 0.830 0.B63
Explainability Index 0.54 0.55 0.54 0.56 0.54 0.55 0.53 055 0.48 0.52
Risk of Target 5.28% 3.84% 2.79% 6.05% 6.03%
Return Targeting Alpha -044% 0.14% 0.43% 3.63% 055%
Excess Return 0.00% 031% 0.46% 3.52% 0.26%
Return 11.11% 11.09% 1053%| 10.82% 1001%| 1046% 1017%| 10.69% 1078%| 11.04%
Average Gain 3.85% 421% 385%| 4.20% 384%| 4.18% 3.79%| 411% 3.73%| 4.05%
Batting Average 4B.16% 4B8.89% 45.30% 49.64% 48.459%
Beta 1.02 1.02 1.02 1.01 1.00
Bull Beta 1.00 098 0.98 .98 0.98
.5 Returns 9.38% 9.33% BE71%| B96% BO7%| B49% B.02%| 851% 8.15%| &8.40%
.5, Risk Adj usted Returns 659% 5.8%% 559%| 511% 485%| 452% 4.85% 461% 5.04%| 4.58%
Treynor Ratio 15.12% 9.20% B69% B8.94% 9.01%
Up Capture Ratio 1.00 1.01 1:02 1.01 1.01
Up Period Percent 62.95% 6137 6301%| 61.95% 6282%| 62.08% 6277%| 62.39% 63.16%| 62.67%
Volatility Targeting Gain Deviation 12.37% 13.40% 1264%| 13.88% 1270%| 1402% 1270%| 14.08% 12.75%| 14.15%
Gain 5td Dev 9.07% 10.05% .15%| 10.44% 815%| 1062% 9.25%| 1081% 9.38%| 11.00%
information Ratio -0.14 0409 -0.05 -0.01 0.01
Kappa 3.53 571 1.69 1.55 1.27 117 1.02 0.99 0.7¢ 0.79
Loss Deviation 5.66% 10.59% 1041%| 1133% 1083%| 1171% 1055%| 11.80% 11.05%| 11.50%
Loss Std Dev 9.45% 10.04% 1108%| 11.76% 1187%| 12.55% 1235%| 13.01% 1273%| 13.47%
.5, Risk 279% 3.44% 311%| 385% 322%| 357% 3.17%| 3.90% 3.12%| 3.81%
Omega 358 5.62 2.06 187 176 1.70 1.63 1.61 152 351
Sharpe Ratio 093 0.85 0.74 0.68 0.63 0.59 0.57 0.55 052 0.51
Sortino Ratio 332 5.45 1.55 1.43 § o8 1.08 0.96 0.94 0.78 0.78
Tracking Error 6.36% 5.68% 6.85% 7.15% 7.56%
Volatility 1582% 17.32% 1633%| 1751% 1661%| 18.21% 1661%| 18.21% 16.60%| 18.23%
Drawdown Targeting Average Loss -3.73% -403% -3.809%| -4.20% -355%| -427% -389%| -4.22% -3.86%| -419%
Bear Beta 1.03 1.03 1.03 1.02 1.00
[Calmar Ratio 4.01 6.88 1.58 1.34 D.95 0.83 0.52 0.52 0.35 0.35
Down Capture Ratio 102 1.03 1.02 1.01 1.00
[Overall Capture Ratio 0.82 072 1.10 1.06 1.05
Diown Period Percent 37.05% 38.30% 3699%| 37.70% 3718%| 37.57% 3723%| 37.26% 36.84%| 36.98%
Max Drawdown -11.859% -13.20% -17BRB%|-19.67% -2251%|(-24.32% -2876%| -3052% -38.47%[-4032%
Var 95% -30.82% -27.79% -3121%|-27.62% -3087%|-2748% -3053%|-26.71% -29.62%|-25.66%
CVaR95% -43.24% -40.90% -45.36%| 42.26% -46.22%|-42.75% -46.36%|-42.34% -46.56%(-41.82%
Variation Targeting Correlation 92.28% 9247% 9253% 9191% 90.73%
Kurtosis 0.13 017 051 0.55 0.87 0.88 1.47 1.44 2.26 2.35
Skewness -0.21 -0.17 -0.37 431 047 -0:39 057 -0:45 £.72 052
largue Bera 1.62 1.67 376 3.58 6.58 6.35 17.15 1578 43.75 45.36
R2 B6.27% B6.37% B6.32% B5.14% B295%
Residual 5td Dev 573% 6.09% 6.31% B.63% 70%9%
5td Error Alpha 0.52% 0.37% 0.31% 06.25% 0.19%
Std Error Beta 11.81% 2.08% 5.52% 523% 3.98%
Appraisal Ratic -5.80% -3.54% -1.84% 0.43% 2.06%

Table 1. Historical Benchmark and Fund Performance.

A simpler and explainable way to digest and explain all the performance measures in Table 1 is to look at the Explainability Index Frameworks!'! presented
in lllustration 1. The framework highlights the performance measure facets of the Funds that are better or worse than the designated Index. Table 1 will
largely correspond to the 50th percentile funds, where the performance is overlapping. The performance of the top quartile will correspond to Table 2,
where the selection criteria can yield better performance. However, unlike Table 2 where the measure has 100% of the weight, here all categories are
given a 25% or equal weight. Think of the Explainability Framework as a doctor's report with the thermometer/temperature being the first order of
assessment, followed by a set of category indicators of vitals. So, are you worse off than the target (as in more temperature than normal) and why (as in
which measures are indicating deviations) 2

Hustration 1. Explainability Framework
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The Explainability Framework bridges the final engineering jargon fo illusfrate and/or manage the performance measures as a confrol panel per what is

important for the selector/allocator. More on its usages in Insights 2.01 — https.//www.ask2.ai/insights-201/

As a market, as illustrated in Figures 1, 2 and 3, the number of Funds that have a higher return than the benchmark is extremely volatile. Averages over
the 20-year period for the Asset Class show that 36 -40% of the funds beat the Index. However, when you break the periods into parts then, until 2011 you
had ~34% of the funds doing better, but since then the number has increased to a ~36% average (for the 1-,2- or 3-year hold periods). Whereas, the
current NAV of funds (across all share classes) that beat the index was $308 bn (with total NAV of $816 bn) in 2022 versus NAV of $194 bn of the funds that

beat the indexin 2011 (with total NAV $ 371 bn).



Funds that beat the Index for 1-year holding period [Higher Excess Retumn Arith]: 36.6% market average
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Figure 1
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Funds that beat the Index for 3-year holding period [Higher Excess Retumn Arith]: 35.5% market average Funds that beat the Index for 3-year holding pericd [Higher Excess Retumn Arith]: 36.8% market average
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One major issue with the Mid Cap Asset Class is the reclassification by funds. As noted in Figures 4 and 5, a large portion of the funds are re-classifying

themselves. Figure 4 illustrates the type of reclassifications and Figure 5 illustrates the number of times the fund reclassified itself. If you are not a short-term
investor then this raises questions about reliability and sustenance.

Number of Funds within Category: Total 277
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Funds Switching in and out of Midcap Category: Total 277 Funds
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From Table 1, Figures 6 & 7 look more granularly at the two of the more widely assessed performance measures — Excess Return and Relative Max
Drawdown (RMDD). Figure 6. Excess Return exhibits periods of excessive over or under performance depending on the historic window. Overall, shorter
term historic periods show a lot of cyclicality and longer-term periods are more consistent. However, in general, the US Mid Cap funds over the last
decade have largely done a poorer job than the Index.
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Figure 6

In Figure 7 the relative MDD shows more volafility especially in the pre-2011 and Covid periods, where the funds outperformed the Index and then
dropped significantly. More recently, as also seen in Table 1. the relative MDD has been poorer than the Index.

Historical Market Relative MDD

2%

3%

59 4

g% -

-10% 4 1-years
2-years
3-years
S-years
10-years

-13% +

T T T T T T T
2000 2004 2008 2012 2016 2020 2024

Figure 7

In Figure 8, we see that the funds have a relatively higher 2 implying that the managers are in line with the Index over shorter periods. As in Table 1. this is
the lower Excess Return and high Beta in the overall market.
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US MID CAP FUNDS > SELECTING BETTER PERFORMERS (ROLLING BASIS)

Within the broader market, the task becomes to try to identify funds that may ‘in the future’ outperform the market given a particular objective function.
For example, as illustrated in Table 1, if the market can generate marginal Excess Retfurn over the Index (albeit with lower Sharpe) the question becomes
how good a predictor is that performance measure itself (or others) as a marker for identifying individual funds that have a higher probability of
outperformance for that objective function.

Herein, many studies have been conducted on methods of selecting the ‘better’ performing funds via leveraging various approaches. In this Insights
piece, we remain focused on only using historical fund and benchmark performance data for trying to identify the ‘better’ performing funds. To assess
the feature importance we look at the performance measures as predictors from three perspectives —

1. Measure based
2. Distributional Shifts

3. Regression

To keep this practical (as in easily implementable), we assess the performance over set holding periods (for 1, 2- or 3-year periods), without rebalancing
(or frequent trading) and as measured across each of the performance measures as objective/evaluation criteria (versus some x factor (or such) model
to assess alpha or other higher order value add). Further, since we cannot time the entry/exit we conduct the analysis on a rolling basis, where we use
every month as a starting point for selection and ending point for the holding period. Final numbers are based on averages across the funds/months. It
should be noted that the Tables in this Insights piece have a lot of embedded granularities (some of which we have fried to highlight in the Figures), but all
are available upon request. With reference to the overall Insights journey, the selectors/allocators that are still exploring the more advanced financial
engineering methods and/or jargon (or have limited alternafive data access) will reside on a specfrum here by using some or a combination of the
performance measures covered in Table 1 as their selection and evaluation criteria.

A. Measure based

The first approach becomes using each of the performance measures as a selection criteria for the funds. As a framework, since the allocation can be
made at any time, the analysis in Table 2 is based on rolling performance assessment. Where, every month, we take the top decile funds based on the
historic performance measure (for each of 1, 2-, 3-, 5- or 10-year periods) and then evaluate the percentage of funds remaining as the top decile
selection at the end of the Investment Period (or 1, 2- or 3-years forward). Procedurally for

« Selection, we take the top quartile funds for the historical performance of each measure (for each of 1, 2-, 3-, 5- or 10-year historical periods) and hold
them for each of the investment periods (for 1, 2- or 3-year holding periods). This is done on a monthly basis over the entire evaluation period so,
depending on the performance measure the fund selection can change. Note that results in Table 2 are one directional as we feel all the
permutations/combinations could make the point illustration unwieldy (e.g., positive excess return is good, but it is similarly possible that negative excess
return is a better marker).

+ Objective/evaluation — for each month, at the end of each investment period (for 1, 2- or 3-year holding periods), we calculate how many of the
initially selected funds remain a top fund based on the same performance measure. We also evaluate if the selected funds remain a fop fund based
on all of the other performance measures. Table 2 illustrates results for Alpha (Higher), Excess Return (Higher) and Return (Higher) as the
objective/evaluation criteria (where the results of all other categories and performance measures are available upon request).

Final percentages for the objective/evaluation are based on the averages. Note, over the evaluation period (from 2000-01-31 to 2022-12-31) if the fund
had a track record lower than the historical evaluation period, the measure was evaluated from its inception.



| objective, nw.&r.ﬂpha Iuhpm.&r _§-¢ | ot [Evahsation: mem [ Dbjective/Evahuat Highar Average Gain | Objecti ion: Higher Batting Average |
Category [~ |Measure | Periad {years] |~ |Halding tG“T Holding 2¢_~ |Holding 34 | |Holding 1Y |~ [Holding 2% ~[Folding 3¥ |~ | Holding 1¥ |Holding 2¥ [Holding 3% [Holding 1Y [Holding2¥  [Hoiding3Y  |Holding 1Y [Molding 2y [Holding 3%
Return Targeting Alpha 1 15.50% 16.11% 14.82% 14.73% 14450 14.20% 0% 14.40% 4.12% 17.44% 15.23% 13.06% 10.26% 5.32% 957%
z 14.50% 14.50% 14.29% 12.55% 12.60% 11.66% 1245% 12,56% 12.63% 15.51% 15.32% 20.52% 2.45% 7.58% 9.53%
3 16.70% 15.51% 13.02% 14:42% 13.04% 10.77% 14.01% 13.00% 10.77% 17.82% 17.33% 17.25% 2674 HLETH 2.13%
5 15.81% 15.43% 1135% 14.57% 13.54% 10.98% 14468 13.49% 10.51% 14.53% 14.53% 15.30% 11.55% 11.34% 762%
10 11.60% 13.01% 1243% 12.58% 14.45% 1375% 12485 14.56% 13708 15.82% 16.58% 16.68% 2.38% 10,085 10.83%
Escess Return Arith 1 14.36% 14.40% 14.87% 14.42% 13.98% 1352% 14.20% 13.54% 1351% 20,08% 2L97% 23.15% 10.21% BE4% 9.93%
Z 1Z.60% 15.00% 12.51% 1217% 13.55% 11.56% 12.08% 13.50% 11.55% 22.35% 2a.34% 26.74% 8.22% 0.27% 2.80%
3 15.07% 15.78% 11.30% 14.08% 13.15% 9.58% 13.93% 13.11% 9.650% 20.84% L6k 2235% 10.55% 1L39% B.A0%
5 13.62% 12.82% 10.92% 12.659% i20a% 10.27% 12.59% 12.00% 10.25% 17.39% 18.35% 20.13% 963% 9625 6.92%
1 12.11% 12.77% 12.52% 12.09% 14.05% 13.63% 12.99% 14.00% 12.59% 119% 18475 18.55% 10.43% 11.23% 11.37%
Beturn 1 14,38% 14.40% 14.67% 14.22% 13.55% 1392% 1422% 13.54% 1281% 20,05% 2.7 23.08% 10.21% 5.58% 9.53%
2 12.54% 15.00% 12.51% 12.17% 13.55% 11.58% 12.08% 13.54% 11.55% 22.35% 24,54% 26.74% 8.20% 10L27% F50%
3 15.07% 15.74% 1.30% 14.048% 13.15% 9.58% 13.93% 13.11% 9.50% 20.84% 21.05% 22.35% 10.55% 1L3%% 8.&0?6
13.45% A13.30% 10.63% 13.05% 12.38% 10.09% 12.96% 12.24% 10.07% 17.59% 18.27% 20.23% 9.18% SE2H 6.65%
a0 12.26% 13.32% 11.65% 13.01% 13.36% 1217% 12.91% 13.31% 12.17% 17.89% 18.19% 17.33% 9.85%, 9.45% DA%
Average Gain 1 13.54% 13.05% 12.76% 18.27% 18.03% 16.18% 1819% 17.93% 16.24% 35525 38.21% 3.93% 11.83% 11.66% 11.32%
Z 13.15% 12.45% 11.31% 16.67% 17.34% 15.49% 16.34% 17.26% 15.59% 37.03% 39.25% 42.31% 1% 12.49% 12.43%
3 13.00% 1273% 10.33% 16:95% 17.83% 14.50% 16.82% 17.75% 14:61% 35.79% 39.59% 4247% 12.55% 1261% 11.53%
5 11.63% 11.90% 2869 15.65% 16.38% 12.97% 15:53% 16.31% 13.02% 3IX53% 37.74% ALE2% 10.17%: 12.73% 2.92%
10 10,4085 5735 DETH 14.50% 14.507% 13.36% 14.30% 14.46% 13,35% A342% 15.47% 36435 928N 9.00% a2.76%
Satting Average 1 10.30% £.56% 2.16% 5.17% 8.21% 2.68% 2.26% 817% 2.64% 12.56% 12.03% 13445 2.40% 7.53% 219%
2 10.85% 10.27% 10.42% 10245 £30% 2.00% 10.17% 5.:83% 593% 14.28% 13.71% 14.55% 5.44% 8.26% 7.90%
3 B.90% 10.32% TIO0H B.50% 3.06% B.6TH B.43% 8.99% B.A1% 11.84% 11.05% 12.05% F4TH T.EA% 5.88%
5 9.21% el [ BO0TH B.55% B.BE% 7.30% 5299 B.52% F29% 13.79% 13.39% 15.19% 7760 T.63% S60%
16 9.25% 9,355 T.90% 9.05% 10.41% B.58% £.98% 10.30% B.69% 14.15% 14.10% 12.30% ek 0% B.57%
Beta i 17.32% 18.45% 195TH 15.03% 12.28% 12.77% 1497 12.21% 12.86% 4.52% 4.51% 3.38% 266% 2825 8.10%
2 16.99% 18.71% 19.90% 14.25% 11.83% 12.08% 1417% WE0%  1218% 4.27% 261% 3.54% 5.45% 6% 7855
3 165.26% I7.52% 18.23% 13.28% 1L.09% TL56% 13.20% 1L.06% 11.66% 2.83% 3.25% 1% 66 BEEH I3
5 15.40% 17.43% 19.17% 11.84% 10.08% 11.21% 11.78% 10.06% 13.31% 2.86% 2.60% 2.E5% 9,445, T.35% To05%
18 15.18% A7.88% 19.40% 9.E2% B37H 9.71% 9.83% 9.26% 9.73% 2.20% 1.99% 107 728% T.E9% 8.47%
Bull Beta 1 12.48% 10.20% 9.94% 16.67% 16.06% 14.76% 16,545 15:99% 14.83% 30.24% 33.24% 33.01% 12.55% 11.72% 11.70%
2 10.35% 8.70% 701% 15.53% 1460% 1.75% 15.42% 14.56% 11.51% F1.56% $2.73% 24.78% 11.45% 1n.1% 1445
i 9.79% T.10% 4.35% 13.66% 12.83% B.B4% 13.56% 12.79% 8.599% 3L.27% 33.01% 35.51% 11.02% 12.21% 10.15%
5 B.48% E.33% 3.96% 12.86% 12.06% 8.55% 12.76% 1Z.02% B 7% 30.50% 34.29% 36.65% 9, 26%, HIFH TIEH
1o 6.72% 4B 3,25% 11.78% 10.13% 6.45% 11.70% 10.09% 6.56% 2E.TO% 3L1T% 3L.B0% 9.54% E.B6% 7.39%
M.5. Retwrns 1 14.38% 14.40% 14.67% 14.22% 13.58% 13.90% 14.22% 13.54% 1381% 20.05% AT 23.15% 10.31% BER% 9.53%
2 12.64% 15.00% 1251% 1247% 12.59% 11.58% 12.08% 13.58% 11.35% 22.35% 24.84% 26.74% 8.07% 10.37% 9.80%
3 15.07% 15.74% 11.30% 14.04% 1315% 9.56% 1353% 1% 5.60% 20.84% 21.46% 22.35% 10.55% 11.39% B.40%%
5 13.47% 13.15% 1068% 13:08% 12.78% 10.14% 1298% 12.24% 012% 17.69% 18.34% 20.26% 317 .62% £51%
10 13.48% 13.55% 1132% 13.33% 13.29% 1225% 123% 1A% 12.29% 1E.08% 15.08% 17355 10.13% %.36% 9.21%
#A.5, Risk Adjusted Returns 1 14.39% 14.88% 1523% 12.93% 1289% 1271% 13.93% 12.85% 13.59% 17.72% 1322 19.81% 10.19% B54% 2.35%
2 13.41% 15.19% 13.94% 11.98% 12.54% 1.91% 11.89% 12.47% 11.88% 17.04% 2027% 20.58% 8.70% $49% 9.55%
3 13,56% 15.55% 1261% 12.35% 11.38% 2.83% 1225% 1.51% 9.81% 18.75% 16.76% 17.00% 10.35% 10.58% 7%
5 12,96% 12.62% 11.31% 11:69% 10.32% 234% 11.50% 0.27% 853% 13.49% 13.05% 13.51% 9.55% B72% B
10 13.06% 14.57% 13.53% 1185% 12.35% 1203% 11.50% 12.28% 12.00% 13.21% 1232% 1LE% 785% T.24% £:83%
Treynor Ratia 1 16.31% 16.95% 15.66% 15.70% 1453% 14.31% 15368 14.48% 14.19% 14.79% 15.21% 14.49% 10:00% £.30% 2.34%
2 15.09% 16.40% 15.57% 13.20% 11.85% 11.67% 1310% 11.83% 11.69% 14.11% 14.33% 14.58% 2.96% 5.57% 358%
3 17.36% 15.84% 1370% 14.56% 11.65% 10.87% 1445% 1L63% 10.84% 12.78% 11.52% 11:70% 11.88% 1203% 10.17%
5 17.09% 15.51% 13.21% 15.42% 12.30% 1016% 1530% 12,14% 10.16% 11.94% 11.50% 11.60% 14.27% 1L.72% 8.32%
10 14.51% 15.84% 14.36% 13.25% 13.64% 12.49% 1315% 13.53% 1245% 12.15% 1L.66% 10.35% 2.41% B04% 770
Up Capture Ratio 1 15.10% 13.54% 12.96% 19.68% 19.55% 17.36% 16T 19.46% 17.31% 32645 35.63% 3B.91% 12.48% 18.77% 11.35%
2 15.04% 14.07% 12.38% 18.16% 18.23% 17.36% 12.10% 19.12% 17.38% 35.50% 39.28% ap69% 11615 13.18% 1191%
3 14.53% 14.18% 137 18.19% 18.83% 15.24% 12,08% 18.74% 15.24% 26.54% 39.72% 21.99% 12.41% 13.78% 11.85%
5 11.:86% 12.59% 11.53% 16.34% 17.40% 14.18% 16.22% 17.33% 14.15% 4.44% 37.65% 41.35% 10.45% 1L63% 9.76%
1 11.31% 5.59% 5.55% 15.61% 13.98% 1279% 15.45% 13.53% 12.70% 33.36% 35.53% 38.37% 10.04% 1L.13% £51%
Up Pariod Percent 1 11.00% 11.39% 11.70% 5.64% BIT% 10.23% 9.63% B.70% 10.15% £95% 9.41% 10.22% 231% E.50% 7.98%
z 12.31% 13.90% 12.99% 10.74% 9.60% 1.79% 10.68% 953% 11.64% £.93% 9.34% 9.26% 9,30% 9.13% 8.47%
3 13.56% 13.86% 12.71% 10.58% 1011% 11.30% 10.50% 10.09%  1024% 2535 7.48% T.58% 1.97% 10.14% 293%
5 12.95% 1LB4% 12.75% 5.50% B.05% 8.73% 9.42% 1.90% 572% 7.08% 6.78% 6.54% 9.41% T4% 712%
15 13.43% 14.68% 15.35% 10.58% 3.43% 027% 0.50% 5.40% 10.22% 5.58% 5.23% 4,71% 5,79% £.10% 7.84%
Volatility Targeting Gain Deviation- 1 12,15% 12.54% 13.83% 572% 2.1E% 9.37% 9.70% 9,14% 552% 5.14% 5.27% 551% 2.01% 751% 5.98%
2 12.48% 13.72% 12.59% 9,09% 2.26% 879% 9.19% 8.20% 2.91% 2.49% 4.79% 5.21% 9174 751% 7.76%
1 12.56% 13.75% 15.81% 9.00% 8.90% 11665 2075 2.92% 11.76% 2.58% 5.35% 6.44% 2.56% £58% 7.52%
5 10-41% 14.40% 16.58% 7505 £.56% 11.15% 2.03% £.60% 12.26% 1.57% 1.52% 2.59% 7.29% B6T% &%
T 12.83% 15.79% 1953% B65% 7.60% 5.18% 2.79% 7.66% 5.26% 155% 0.54% 1.25% 8.31% £.06% 776%
Infarmation Ratio 1 10.42% 5:53% 0.23% 5.50% B.58% 9.53% 2.83% 5.50% 5.55% 12.28% 13.45% 14.39% 2.91% 7.06% 2.75%
2 10:3% 10.61% 233 5.54% 10.00% 253% 9478 5.92% £.52% 1310% 14.59% 15.65% 2.80% £.78% 2.15%
3 113% 40.83% 217% 1043% f.48% 7.63% 1041% 5408 763% 12045 12.67% L4035 T £545 7.05%
5 287% 5.08% 7% 511% 8.43% 1.50% 2,045 £.86% 7.50% 10.44% 10.47% 12:19% .08% B20% 618%
E 2.84% 30.40% 10.92% 10.46% 12.45% 11.22% 10.38% 12:35% 11.16% 10.78% 8.84% 10.50% 10.26% 1% 10.65%
Kappa 1 15.07% 15.31% 15.30% 13.73% 1216% 1367 13.76% 12.13% 13.56% 12./68% 1312% 12.27% 9.7EH B3TH 10.06%
2z 13:26% 13.E1% 14.31% 1L.60% 2.63% I11E6% 1LS51% 9.55% 11.15% 12.60% 13.08% 1347% IR BL20% 10.aa%
3 15.11% 14,395 12.52% 1zE9% 10.37% 9.69% 12.80% 10, 28% 9.67H 1002% 10.48% 10053% 10:30%: 991% T69%
5 15.40% 15.52% 1212% 14765 1265% 9.78% 14155 12.50% 277 10.82% 5.50% 10.42% 12.67% 1.77% 4957%
ET) 12.70% 14.42% 13.27% 11.58% 12.02% 1L.77% 11.89% 1193% 11.74% 1145% 11.57% 10.68% 8.56% T52% 7.0%%
Loss Daviation 1 14.11% 15:57% 17.06% 1L.60% B.82% 11.33% 11.51% 8.75% 15.40% 5.52% 4.40% 2.52% 9,16 %.39% .34%
2z 18.20% 14.69% 18.71% 11.51% T.TE% 10.45% 11.45% T.72% 10.52% 3.53% 2.56% L50% 10.82% HE6% 10.94%
3 14.70% 15:99% 17.97T% 10.E3% B.69% 252% 10.77% B.62% 9.60% 2.58% LETH [iF5 10.44% %.71% 2.19%
5 13.50% 14,565 15.831% 10.48% 8.00% 8.28% 10.41% 2.01% 8.37% 2.43% 0.59% 0.57% 10.37% 9.17% 8.7%
n 12.37% 15.72% 16.81% 5.13% 7.25% 2.29% 2.08% 7.19% 9.36% 2.21% 1.24% D87 239% 6755 7.78%
Loss Std Bev 1 12.64% 13.09% 12.48% 10.52% 8.58% 10.02% 10.59% 5.57% 9.93% 7.66% 812% 6.59% 8,50% 8.52% 2.90%
2 BT 13.78% I6.57% I0ETH 3.69% 12.31% H0:81% 9,67 12:86% #£.72% 4.02% 257% B.87H 9.55% 12.18%
3 14.38% A5.36% 15.97% 11.15% 10.25% 13.31% 11108 10,23% 11.37% 3.45% 1.06% OLETH 9.35% S.08% B.10%
5 13:50% 15.60% 16.17% 11.26% 9225 9.88% 11.20% 9.31% 2.99% 2.02% 1.98% 1.39% 2.38% e T
0 12.73% 14.12% 14.45% £.20% 7.38% 219% 215% 7.31% £.37% 2.96% 1.96% 141% 8.09% 702% a39%
2.5 Risk 1 13.96% 14.38% 14.71% 11.22% 8.62% 8.82% 1119% 8.61% £:54% 216% 223% 131% 893% £06% 7.35%
2 12.60% 13.83% 15.16% .65% FATH B.40% 2.51% 7.50% 8.53% 2.48% 216% LA9% 26T B.05% B.A6%
3 13.99% 14.57% 17.32% 1017 B.T3% 10.0a% 1% B.73% 10:15% 2.28% L3G% 071% 9.60% E.56% B.45%
5 12.78% 15.00% 16.69% 5.39% 8.17% 2.27% 9.34% BATH 9.38% 1.21% o705 1.03% 2.51% 7505 T
10 12395 15.71% 12.07% 7.56% 7.27% a.51% £.01% 7.28% a.50% 178% 123% 0ETS 5313 B77% 7.77%
Omega 1 14.36% 14.71% 13:66% 13.36% 1249% 13.30% 13.26% 11.58% 13.23% 13.25% 14.13% 13E7% 9.54% w07% 5.87%
Z 13.01% 14.43% 14.04% 10.34% 10.31% 11.02% 10.86% 10.26% 10.59% 12.54% 12.37% 12.21% BIGSH BG2% 2.95%
3 15.21% 14.53% 12.95% 12.53% 0.02% 9.72% 12.43% 9,94% 9.70% 0.64% 9.13% B.96% L106% 10.50% A06H
5 14.55% 13.83% I1.26% 13.25% 10.76% B8.66% 13.15% 10.68% B.66% 10.69% ETH 9.73% 1263% 1L.01% B62%
16 13.50% 14.43% 13.90% 11.62% 11.67% 11.58% 11.53% 1158% 11.55% 10.44% 5.72% 9.49% 2a7H 202% 7.09%
Sharpe Ratio 1 14.40% 15.12% 13.54% 1347% 12.57% 12.87% 13.53% 12.59% 12.76% 12.65% 12,845 13.23% 2.90% 7.58% 8.64%
i 13.36% 13.71% 13.09% 11.26% 342% 9.92% 1L17% 9.38% 9.90% 12.65% 12:45% 1L11% 1M E0T% B62%
3 15.59% 14.34% 12.54% 12.E4% 10.36% 9.55% 12.74% 10.28% 5.50% 10.54% 9.88% B.72% 11.39%. 10LE% 2.13%
5 14.28% 14.06% 11.10% 12.92% 10.66% B.73% 12.83% 10.58% B.73% 10.45% 9.53% G ik 10098% B.19%
0 12.36% 12.50% 12.50% 10.40% 8.80% 29.43% 10:32% 2.73% 9.41% 8.35% T.73% T5% 2ATH 75 F.24%
Sorting Ratio 1 14.81% 15.14% 14.93% 13.74% 12.16% 12.76% 12.74% 12.1% 12.65% 13.15% 13.74% 1258% 2.71% 2415 2.73%
2 12.9% 13.85% 14,305 11.30% 2.58% 1055% 11,22% 2.53% 10.36% 12365 12.72% 13.04% 885% 7% 10.35%
3 14.99% 13.99% 1252% 12.60% 10.31% 2.65% 1251% 10.23% 553% 10.94% 10.44% 10.32% 10.65% 10.08% 3.54%
5 15.18% 14.57% LLTTH 13.80% 1190% 250% 1570% 11.51% 9.49% 11.03% 9.53% 9.85% 12.66% 10.68% 2.43%
10 13:43% 14.45% 1353% 11.95% 11.82% 11.96% 11,85% 11.72% 11.93% 11.44% 11.00% 1043% 891% 7.54% 7.90%
Tracking Erree i 2.68% 2.89% 265% 2.77% 3.26% 2.49% 281% 227% 246% 050% 0.77% 0.87% 2.53% 10.38% 2.79%
2 0% 1.83% 158% 207% 261% 265% 211% 259% 273% 1.35% 151% 0.75% 10.02% 11.04% 11.00%
3 L.82% 053% 0.32% 151% 1.57% 146% 156% 205% 151% 168% 143% 0.55% 8.56% 10.51% 11.32%
5 155% D.64% 054% L53% 202% 147% 162% 2.06% 152% L8 116% 0.28% 8.45% 1062% 1215%
1 1.53% L.E4% 0.28% 163 167% 0:90% 174% 172% 0.36% 0.50% 0.11% 0.00% 2.08% 5.59% 11.15%
Volatility 1 13.87% 13.88% 14.67% 10.60% 8.13% 8.60% 10.57% 8095 2805 224% 2a4% Lags 286% £33% T.44%
2 13.27% 14.40% 15.73% WL24% 7.54% 546% 10.19% 7.55% 856% 240% 1.54% 121% 1% 7.54% 545%
3 14.35% 15.44% 16.81% 0.27% 3.38% 10.03% 10.22% 5.36% 10.14% 2.25% 1.58% 045% 247H 515% 8.36%
5 13.13% 15.15% 1722% 5.40% B.02% 9.30% 9.36% 5.02% 5.42% 131% D.70% 0.58% B.dE% 761% 7.85%
10 12.43% 15.73% 17.95% £.20% 7.24% 9.29% 8.25% 7.24% 9.37% 200% L20% D.ETH 6.69% 6.72% 7.55%
Drawdown T Auerage Lose i 13.85% 13.84% 12.70% 11.53% 9.50% 11.30% 11.50% 9.43% 11.37% BETH 5.22% 4.13% 9:38% £63% H.44%
2 12.32% 1251% 14.51% 2.49% 7.38% 2.89% 9,805 7.31% 288% 3.05% 1.76% 083% 10.13% 2845 11.50%
3 13.89% 15.59% 17.03% 10.60% 3,34% 2.81% 10.55% 2.27% 882% 274% 2,20% 0.59% 10.73% 1L.37% 1241%
s 14,30% 15.41% 16.46% 12.02% £31% 9.15% 1201% 584% 5.17% 231% L21% 0.53% 1L08% 1044% 11.35%
10 12:30% 13.51% 14.00% E71% 615% 7.78% 578% 6.10% 7.85% L78% 123% 057% 7.38% 6.96% 247%
Bear Beta 1 15.68% 14.99% 15.53% 15.93% 14.10% 1263% 15.81% 14.05% 12.60% 10.16% 11.06% 10.91% 10.82% 1L.16% 208%
2 15.14% 15.04% 17.56% 12.87% 12.25% 12945 13.79% 12.21% 12.98% £.79% 6.28% 6.56% 9,495 5.38% 2.84%
3 15.54% 14.74% 17.79% 13.15% 1211% 14.97% 12.08% 12.08% 1477% 5.69% 5.70% 5.08% 2.34% 251% 10.85%
5 14.38% 15.74% 16:74% 13.01% 11,90% 11.53% 1254% 1.87% 11.50% 5.53% 5.16% A56% 8.75% B57% 2.54%
kT 14.389% T7.01%, 17.10% 11.56% 12.48% 12.08% 11500 12.38% 12.04% 4. 5E 4515 A.71% 8.30% 10585 11.90%




Calmar fatio 1 14.63% 13.09% 1367% 12.93% 10.45% 12.50% 1E00% 10.42% 12.47% 11.49% 11.48% 10.25% 893% 7A9% 8.92%
H 13.30% 13.32% 13.97% 11.28% f.19% 10.86% 11.30% 9.17% 10.83% 11.45% 11.52% 1L15% 9.39% L75% 10.33%

3 1837% 12.63% 1238% 12.88% 10.23% 0.37% 12.79% 10.15% 10:24% 10.24% 10.33% 5.83% 1211% 11.649% 68%

5 14.13% 11.58% 9,95% 12.50% SATH F81% 12.40% 5,359% 781% 10.04% 5.57% 5.65% 12.56% LT 8.91%

10 13.14% 15.21% 14.25% 11.68% 11.18% 10.75% 11.59% 11.05% 10.79% 10.90% 10.25% 2.81% 951% T.96% 3.20%

Dewn Capture Ratic 1 15.06% 16.05% 16.77% 13.20% 10.97% 11765 13.20% 10:88% 11.82% 9.33% BARY 7A5% 851 9.10% 9,45%
2 16.33% 17.89% 18.53% 13.05% 9.72% 11.06% 12.95% 9.65% 11.10% 7.08% 6.72% 5.56% 11.28% 9.53% 9.32%

3 16.50% A720% 17.27% 12.80% 9.42% 10.66% 127% 9.74% 10.738 5.31% 4455 2.89% 11.50% 6% 9345

5 14.53% 15.30% 16.% 13.53% 9.25% 5.98% 12.46% 5.15% 10.06% 512% 3.58% 230% 5825 TE3% 198%

10 14.36% 17585 17.87% m.72% B.80% 9.35% 0.67% 5.50% 9.37% 3.08% 280% 3.04% 3.13% 7.64% 7.51%

Overall Capture Ratlo 1 13.02% 14.75% 13.70% 1L62% 12.06% 12.65% 11.61% 12.03% 12.58% 11.54% 1251% 12.00% EX 7 7.35% 3.75%
T 14.49% 16.50% 15.11% 11788 1227% 12.05% 11705 1221% 12.01% 13.31% 12.50% 1237% ERE BATY 8.99%

3 16.76% 16.11% 13.55% 1411% 10.85% 10.10% 14008 10808 io.08% 10.8% Lon0% S.64% 12.20% 11.24% 43

5 16,46% 15.30% 1313% 14.77% 10.:235% &33% 14,65% 10.18% 891% 10.43% 5.35% 818% 1311% 5555 823%

a0 13.95% 14.45% 15.15% 12.48% 12.17% 11.26% 12.39% 12.07% 11.30% B.37H 7.56% 7.20% 3.63% 518% #.05%

Down Period Percent 1 10.64% 11.55% 1L77% 9.86% B.83% 9.84% 9.78% E79% 9.75% 857% E51% 9.48% 7.92% B12% 7.73%
z 12.62% 14.71% 12.95% 10.38% 19.28% 10.93% 10.97% 10.26% 10.84% 8.93% B75% 9.04% 10.58% 10.05% 9.21%

3 12.72% 14.83% 12.19% 10.55% 10.12% 10.86% 10.50% 10.04% 10.50% 8.40% T.14% B35 11.94% 10.44% a.23%

3 1304% 14.43% 13.70% HL24% 2.37% 9.97% 10.36% S.30% 9.95%. T-50% X% 6505 9.25% T.98% Ta3%

10 14.15% 16.75% 16,34% 11.15% 10.33% 10.71% 11.07% 10.25% 10.71% 6.75% 5.52% 5.40% 10.13% £.61% 817%

Mz Drawdown T 12.95% 13.B1% 15.09% 10.16% 7I7% 0.32% 10.11% 7% 10.39% £.63% 5.34% 3.66% 8.05% BS1% 8.95%
2 12:53% 14.75% 17.26% 10.01% 832% 10.12% 9,93% 8.26% 10:16% 492% 4.29% 242% 2.96% 9.39% 9.88%

1 12.80% 15.57% 16,36% 10.26% B.49% 10.13% 10.18% 9.41% 10.17% 3.44% 124% 219% 10.85% 9.04% 1010%

3 12.20% 14.39% 14.25% 5.50% T37% 65T% 2.43% T.3% 6.74% 3.68% 2.16% A5 10.25% B.06% 1.5THR

1 14.14% 24,745 15.53% 5.13% TH1% 2.02% 9:18% 7.55% 5.13% 4.95% 3.52% ,60% 8.% 6.52% Fa%

WaR 5% 1 15.85% 15.80% 16.80% 1L19% BAZH 3.50% 11.33%. 5.42% 8,99% 1,48% 1.08% 0.29% 0.07% B39 B.52%

z 15.45% 15.41% 16.11% 10.32% 7.60% 8.23% 10.27% 7.60% 8.35% 1.45% 0.59% 0.88% 10.81% 9.53% 10.43%

3 15:92% BT 19.35% 11.36% 9.60% 10.32% 11.35% 9.65% 10.40% TAT% 1.24% 0.64% 10.74% 952% 10.07%

5 15.76% 17.20% 18.07% 11.93% 8.82% 9.79% 12.01% £93% 9.87% 2.81% 2145 L61% 10,92% T.83% 94TH

10 15.19% 1T.37% 17.59% 10.02% £.65% 2.4TH 011% 8.70% 5.55% 2.25% LA45% L.26% LK T A6 8.63%

CVak 5% 1 16.23% 15.26% 16:52% 1LA4% BADH 9.07% 11.4%% 5.39% 9.19% 1.34% 141% 0.39% 8.25% TATH 3.20%
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3 14.33% 14.34% 16.17% 10.52% B27% 2.05% 10:47% 5.26% 17% 1.54% L03% L% 2.09% 7.70% 9.45%

5 15.12% 16.60% 18.20% 11.59% .92% 10.89% 11.53% 2.91% 10.93% 2.04% 1.22% 119% 207% T88% ERr s

gL 13.88% 15.70% 15.77% 5.30% TATH 8.59% 9.42% 7.40% B.67% 2.23% 219% 2,18% B3TR &.08% SA6%

Variation Targeting Correlation 1 19.42% 18.60% 18.28% 1543% 20.33% 15.13% 19.29% 0.23% 15.14% 24.67% 26,70% 26.75% 10.51% 8.74% 8.51%
z 19.13% 19.44% 19.84% 15.67% 20.84% 19.80% 19.52% 0.73% 19.36% 25.98% 2BATH 2E71% 10:35% 3.21% 9.55%

0.62% 20.19% 0.84% 20.76% 21.45% 0.26% 20.60% 21.34% 20.20% 26.73% 28.02% 29.23% 2.93% 10.26% 10.28%

1158 20.43% 71.13% 20.30% 19.32% 18.72% 20.05% 19.23% 18.76% 24.92% 25.84% 726% 2545 EA4% 9.22%

10 0.05% 20.76% I2A6% 18.35% 19.18% 17.76% 13.31% 19.09% 17.86% 20.20% 2LEL% 23.04% 9.50% £.78% 7.83%
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12.13% 15.44% 19.44% 15.67% 0545 19,805 19.50% 20.73% 19.56% 25.58% 284T% 28.71% 135 5.21% 2550

3 J.65% 20.19% 0.39% 20.76% 2143% 20.26% 20.60% 2.34% in.ze% 26.73% 28.02% 29.23% 3,934, 10.26% 10.28%
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10 0.05% 20.76% 12.16% 18.25% 19.18% 17.76% 18.21% 19.09% 17.86% 20.20% LEL% 23.04% 959% £.78% 783%
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5 1.33% £.83% 0.97% 1.34% 2% 1.58% 1.39% 2268 1563% n.82% 052% 0.24% 7% 10.52% 11.63%

10 1a1% 1.:85% 1.89% LOT% 14% 130% 1.06% 1.45% 1.36% 0.25% 0.09% 0.00% 2.47% 10585 12.05%

Std Error Beta t 1.63% 146% 273% 243% 363% 417% 3.24% 1605 &.30% 0.34% 0455 0415 293% 5.34% 2.88%
¥4 3.24% 1.80% 151% 1.58% 2.35% a.38% 1.99% 23T% 2.48% 0.55% 1.08% .38% 8.32% 5.15% G425

3 1.67% D64% 0.58% 1545 1.53% 1.78% 193% 1.98% 1.86% 1a% L24% 0.38% Tt 10.24% 10.99%

5 1.33% £.83% 0.97% 1.34% 2384 1.58% 139% 2.32% 1.63% 0.35% 0.52% 0.24% 8734 10.53% 11.85%

10 1265 L79% 1.86% Li5% 1a5% 1.32% 1.14% 1.54% 137% 0.25% 0.09% 0.00% 2.49% 10614 12.52%

Appeaisal Ratio 1 12.09% 1252% 12.23% 10.05% B.27% 10.89% 10,118 9.25% 10.80% 9.08% 2.19% B.05% 2.46% 7.36% 2ok
2 1210% 1L.77% 1169% 9.62% B.39% 2.82% 2,555 2.33% 2.75% 9.64% 250% $42% 2.56% 7% 2.0%%

3 12.38% 11.68% 11.02% 1HL03% 8.27% 839% 5.96% 8.20% £31% 663% 5.51% 5.56% 2.90% B51% TA6%

5 1221% 1147 9.79% 1W.63% 8.81% B27% 10.55% 5 74% 5.26% 7.32% 6.36% 6.66% 1L87H 5,50% 7455

10 11.62% 12.21% 13.39% 10.75% 11.79% 12.28% 10.67% 11.70% 12.24% 7.61% TTI% B02% 10.21% 10.35% 10.62%

Table 2 - Selection Performance

Figures 9 — 11 give the rolling numbers for the data in Table 2.
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Figure 11

From Table 2 and Figures 9 — 11, depending on the performance measure selected there can be an up to 20% chance of being in the top decile (under
certain selection criteria, evaluation criteria and investment period). Further, it should be noted that it does not imply that it is the same funds that remain
top quartile. /t should be noted that using a combination of fixed performance measures and weights should generally give results within the performance
measure ranges.

B. Distributional Shifts

The second approach looks at the performance difference of the funds that beat the index versus the funds that did not beat the index. Herein, if certain
funds did well then did their performance measures have any predictive value or show unique markers that make them better qualified for the selection.
As an example, in Figures 12 we compare the distributions of funds that generated Excess Return over the index (at the end of the investment periods)
with the funds that did not beat the index. Excess Return distributions may not be a clear discerning marker.

Historical 1 yr Excess Return Arith All Funds > 1 yr Holding Period
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Figure 12

To fry to isolate the discerning markers we use a distributional shift fransformation to select from all the features and time periods where funds that beat
and do not beat the index differ the most. Distributional shift produces a score between 0-1 of the separation between distributions. This allows different
performance measures to be compared on a standardized basis. The inputs of distributional shifts are the means and standard deviations of funds that
beat and did not beat the market. The larger the separation between distributions, the higher the score. As illustrated in Figure 13. some measures show
greater variability in the distributions. Certain features of the analysis were omitted from the distributional shift analysis due to the effects of outliers on
estimation. The inputs of distributional shiftf are the means and standard deviations of funds that beat and did not beat the index. Thus, any measures
susceptible to outlier influence will likely bias the distributional shift results. Arithmetic Treynor ratio and geometric information ratio were omitted due to
outlier influence.
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In assessing the distribution profiles of all performance measures listed in Table 1 and Figure 13 we isolate the ones that exhibit more pronounced
differences (as illustrated in Figures 14 — 23).
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C. Regression

The third method was to run a Lasso Regression with positive coefficients and averaged over the 12/31/2000 — 12/31/2022 evaluation period. The higher
the coefficient score, the more indication the individual performance measure and historical period is in determining higher fund return. As in Figures 24-
26, the results of the 1, 2, and 3 year holding periods show that Average Gain, Gain Deviation, Tracking Error, and R2 performance measures score in the
highest predictive power. Since the resulting coefficients are averaged over fime, there could still be a high level of variability between coefficient results
throughout the evaluation period.
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Average Ridge Regression Coefficients Excess Return 2 yr Holding Period
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Average Ridge Regression Coefficients Excess Return 3 yr Holding Period
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As illustrated in Figure 27, only one measure is a significant unique marker across the three assessment methods.



Regression

We evaluate these markers on an out of sample, rolling basis. From Table 2, assuming we would have invested in the top decile funds as classified by the
historic 3-year analysis of select markers, where Figure 28, 29 and 30 give the performance of those funds after 1, 2- and 3-year holding periods using
Excess Return. Note, average stands for investing equal weights in all of the identified top decile funds, worst stands for picking the worst fund in the fop
decile every time, and best stands for picking the best fund in the top decile every time. As a reminder, the results of all other performance measures are

available upon request.
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Historic 3Y Excess Return Top Decile Funds > 2 year Holding Period: -0.8% avg, (worst -8.4%, best 10.0%)
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Historic 3Y Excess Return Top Decile Funds > 3 year Holding Period: -1.0% avg, (worst -6.9%, best 6.9%)
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Figure 31 — 33. show the same rolling results for funds that are in the top [x]%.
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Figure 33

The figures above depict the Excess Return of the best, average, and worst performing funds on a rolling window basis (where historic Excess Return is the
selection criteria). On average, we find that using just historic (3-year) Excess Return as a selection and evaluation criterion decreases the selection Excess
Retumn value from the 0.46% in Table 1 to (1.7)%-(0.8)% (with a 11.6% to a (12.7]% range) and similarly for other periods (assuming impact on other
performance measures are not considered).

We next look at the measures that exhibited some unique markers across the three assessments (Measure-based, Distributional shifts and Regression) to
assess if they can identify the ‘better’ performing funds in the future2 Since we find Average Gain to have a unique marker, we assess the Excess Returns
based on using the 3-year historic performance as a selection criteria (Figures 34 — 39). On average, we find that using just historic (3-year) Average Gain
as a selection and evaluation criterion decreased the selection Excess Return from the 0.46% in Table 1 to -1.2% to -1.8% (with nearly a 30% spread
between the best and worst performers). Assuming impact on other performance measures are not considered. Figures 35, 37 and 39 show the results for
selecting funds based on a combination of top decide funds for Average Gain and Excess Return. Here, the selection does better than randomly
selecting funds, but the beftter performers reside within certain periods.



Historic 3Y Average Gain Top Decile Funds > 1 year Holding Period: -1.8% avg, (worst -15.9%, best 14.6%)

Excess Return

Historic 3Y Average Gain Top Decile Funds > 2 year Holding Period: -1.2% avg, (worst -12.0%, best 12.2%)
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% Funds in the Top 10th Percentile of [Average Gain] and [Excess Return] for 1-year Holding Period 17.69 % average
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Figure 36
% Funds in the Top 10th Percentile of [Average Gain] and [Excess Return] for 2-year Holding Period 19.59 % average
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Figure 37




%ﬁoric 3Y Average Gain Top Decile Funds > 3 year Holding Period: -1.3% avg, (worst -9.5%, best 9.6%)
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Figure 38
% Funds in the Top 10th Percentile of [Average Gain] and [Excess Return] for 3-year Holding Period 17.27 % average
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Figure 39

Looking at another measure Gain Deviation as a selection criteria (Figures 40 — 45), on average, the selection Excess Return value drops from -1.7% to
-2.2% (again with a double digit best to worst performers spread for the presumed top tier funds). Assuming impact on other performance measures are
not considered.  Figures 41, 43 and 45 show the results for selecting funds based on a combination of top decide funds for Gain Deviation and Excess
Return. Here, the selection does marginally better than randomly selecting funds, but again the better performers reside within certain periods.

Historic 3Y Gain Deviation Top Decile Funds > 1 year Holding Period: -2.4% avg, (worst -10.9%, best 5.7%)
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% Funds in the Top 10th Percentile of [Gain Deviation] and [Excess Return] for 1-year Holding Period 9.44 % average
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Historic 3Y Gain Deviation Top Decile Funds > 2 year Holding Period: -2.2% avg, (worst -8.1%, best 4.0%)
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Figure 42
% Funds in the Top 10th Percentile of [Gain Deviation] and [Excess Return] for 2-year Holding Period 9.46 % average
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Figure 43

Historic 3Y Gain Deviation Top Decile Funds > 3 year Holding Period: -1.7% avg, (worst -7.5%, best 4.5%)
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Figure 44

% Funds in the Top 10th Percentile of [Gain Deviation] and [Excess Return] for 3-year Holding Period 12.82 % average
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Figure 45

Overall, we find that none of the approaches or historic performance measures give a consistent or dependable way for isolating fop performing funds
over periods of lime.



Fund Level. Finally we look at how the individual funds did over their 20 year history. Figure 46 column 1 shows the percentage of the times the fund was
categorized as a Mid Cap fund (so consistency), column 2-4 show the percentage of times it simply did better than the index and the subsequent
columns show the percentage of times it was a top fier for that performance measure.

Fund Beating Index Percentage + Feature Selection Top 10% Funds
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Figure 46

It seems there are very few pure play funds that did better than the index, but again in digging info these via the measures we find that the performance
is very volatile. We cut the list to make it manageable, but information for each fund is available upon request.

US MID CAP FUNDS > FUND SELECTION (POINT IN TIME)

Looking at monthly rolling performance statistics has lots of embedded nuances, statistics and in general can be overwhelming. In this section, we do a
point in time analysis, where we assume that the decisions were made on 2018-12-31 to select the top decile funds. Again starting with the 3-year
historical Excess Return, we assess the Total Return of the funds in 2019, 2020 and 2021 (as illustrated in Figures 47-49).



Historic 3Y Tracking Error selected funds in 2018 > Performance post 1 year in 2019
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s Historic 3Y Tracking Error selected funds in 2018 > Performance post 2 year in 2020
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Historic 3Y Tracking Error selected funds in 2018 > Performance post 3 year in 2021
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Figure 49

Looking at the performance of the top decile for funds selected on 2018-12-31 according to Excess Return (Figures 50 — 53) shows that as expected many
of the funds did not beat the Index in the subsequent years (future 1, 2 and 3 year periods).



Historic 3Y Tracking Error selected funds in 2018 > Performance post 1 year in 2019
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Figure 50

Historic 3Y Tracking Error selected funds in 2018 > Performance post 2 year in 2020

°
®
5
@ °
$ o
v
Z 0
5
[
L ® @
2
v
-
7
o
2
n
=
c
S -10
=
2 ® @
=
~15 4
—20 °
, T T T
-15% -10% 5% 0% 5%
Excess Return [Annualized]
Figure 51
Historic 3Y Tracking Error selected funds in 2018 > Performance post 3 year in 2021
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Figure 52

Figure 53 looks at 1 year cumulative return profile funds in the positive quartile of the funds in Figure 50. And, Figures 54 and for the funds in Figure 51.
Over shorter periods the future performance expectations of even the previous top performers is extremely volatile (even on a purely Excess Return basis).



Positive Quadrant funds in 2019 > Performance post 1 year in 2020
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Positive Quadrant funds in 2020 > Performance post 1 year in 2021
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Figure 54

The historic baseline analysis for the US Mid Cap market indicates that investing in the Russell Mid Cap TR USD index may be a more stable bet. Deriving
frue value requires a lot of what ifs for isolating feature and event importance as points of enfry/exit can dramatically impact the results due to the
volatility shown in the analysis. The what ifs are an anecdotal, experience based or iterative process as is expected from a fundamental or historic
analysis. Consequently the permutations and combinations become unmanageable really fast, which is the achilles heel of baseline historical analysis.

Contact us for information about a particular fund, performance measure, time period, etc.

Background
Insights 2.00. Mutual Fund Manager Selection - Setting up the framework
Insights 2.10. Mutual Fund Manager Selection — Basic Historic Analysis: Are you always wrong?

We begin by holistically looking at the US mutual fund manager landscape from a historical fund price perspective and assess the ability of widely used
performance measures for manager selection. This is done both at the market and individual fund level. Then as simple extensions we evaluate
regressions for generally fixed weighting schemes of performance measures over fixed time periods and during discrete regimes. We look at simple back
festing and predefined simulations. We will give Insights for every Asset Class.

Insights 2.20. Mutual Funds - Is there value in leveraging larger datasets?

We incorporate larger volumes of macro data, market data, performance measures, holding data, alternative data, etc. We infroduce forms of feature
engineering to generate signals for regimes, factors, indicators and measures using both raw and reduced datasets. We also infroduce synthetic data
generation to supplement sparse datasets.



Insights 2.30. Mutual Funds — Machine and Deep leaming edge?

We incorporate evolving market conditions, performance measures, weights, events, predictions, etc. by leveraging Machine Learning techniques for
real time and simulated multivariate analysis. Then we allow the system to do feature and event engineering by assessing various Deep Learning methods.

Extensions can be drawn to other types of managers, assets and markets. Here we will stay at the framework level, but will refer o our other papers that
delve into the technical nuances and discoveries. Additionally, we will share similar series of Machine and Deep Learning framework papers for other
aspects of the Investment lifecycle — asset allocation, portfolio management, risk management, asset planning, product development, etc.

These are all underpinnings of our Platform, where it is built to support any/all permutation/combination of data/models/visuals.

Email: info@ask?2.ai for questions.

NEXT
Insights 2.12. Mutual Fund Manager Selection — Basic Historic Analysis: Are you always wrong?

Focus: US Mid Cap Mutual Funds

[ 27,000+ if you assume all share classes. Also, not including SMAs, ETFs, etc.

12 Hirsa, Ali and Ding, Rui and Malhotra, Satyan, Explainability Index (El): Unifying Framework of Performance Measures and Risk of Target (RoT): Variability
from Target El (January 23, 2023). Available at SSRN: https://ssrn.com/abstract=4335455

I8l The current is based on annualized over a (x)yr period and the average is based on rolling the (x)yr window every year for 20yrs; we assess the
fund/portfolio as of the last evaluation date rolled back. Analysis assumptions: Measures: Absolute. Time Variation: No. Threshold/Scale: Market Index.
Categories: Yes. Weights: Equal. Type: Arithmetic. 50th percentile defined as 45-55%.



