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Quantitative strategies to optimize
Chinese A-share allocation

By Andrew Tong

Numerous studies indicate significant inefficiencies in China’s A-share
market, and asset owners who want to exploit them have historically
turned to fundamental active managers. In recent years, however,
model-driven quantitative strategies have gained more attention.

We compare the performance of the two styles, explain some of

the differences and derive the optimal quant share in a multi-manager

A-share portfolio.

Fundamental active managers are often
credited with in-depth company and
industry knowledge, while quantitative
active managers are credited with stable
performance - which is particularly
relevant in volatile markets. Given the
conceptual differences between the
two styles, their excess returns are

not highly correlated. Thus, additional
diversification benefits can be garnered
when they are combined.

We examined the performance differences
between fundamental and quantitative
strategies for Chines A-shares based on

12 years of mutual fund returns (December
31, 2010 to December 31, 2022). To ensure
that the results are benchmark agnostic,
the first step was to calculate every fund'’s
active monthly returns against its own
official benchmark. Then, we constructed

return time series for a “median
fundamental manager” and a “median
quant manager” using the median active
monthly returns for the two groups. This
allows us to quantify and compare the
return and risk of these two styles while
accounting for the growing number of
funds over the study period.

Performance compared

In our sample, the median quant manager
outperformed the median fundamental
manager (figure 1) and delivered positive
active returns every year (figure 2). The
median fundamental manager, on the
other hand, experienced greater
outperformance in some years and larger
drawdowns in others. Furthermore, the
share of quant managers with positive
alpha is higher.

About risk: The value of investments and any income will fluctuate (this may partly be the result of exchange rate fluctuations) and investors may

not get back the full amount invested.
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The median quant manager
outperformed the median
fundamental manager.

Methodology

e Our sample covers 707 China-
domiciled A-share mutual
funds (as of December 31,
2022) that pursue either an
active fundamental or active
quantitative investment style.

e To avoid survivorship bias, the
historical monthly returns of
terminated funds are included
in our sample.

¢ To allow benchmark-agnostic
comparison, each fund’s active
return is calculated relative to its
own official benchmark, which is
usually a weighted composite of
an equity index and the risk-free
rate (for example, 95% x CSI300
Index + 5% x bank deposit
interest).

e Fund returns are net of fees.

¢ Active risk or tracking error is the
annualized standard deviation of
active returns.

Potential for higher risk-adjusted returns
and more persistent alpha

For Chinese A-shares, quant managers’
returns have historically been less volatile.
In our analysis, the active risk (tracking
error) of the median quant manager is less
than half the active risk of the median
fundamental manager (around 2% to 3%
p.a. as compared to around 2% to

12% p.a.). Consequently, the median
quant manager’s information ratio (IR)

is better (figure 3). The aggregate IR of

Figure 1
The median quant manager outperformed
the median fundamental manager

(active return, cumulative, p.a.) 2010 to

2022
All managers (median) 3.33%
Median quant manager 3.86%
Median fundamental manager 3.13%

Sources: WIND, Invesco analysis. Mutual fund data
from December 31, 2010 to December 31, 2022.
Past performance is no guarantee of future
results.

the median quant manager is three times
as high as that of the median fundamental
manager.

We also gauged the persistence of
outperformance, based on the average
percentage of months a manager beats
the benchmark every year. A higher
percentage reflects a more even return
stream. We find that the median quant
manager shows greater persistence,
outperforming the benchmark around
66% of the time.

Diversification benefits

Finally, we analyzed the correlation
between the monthly active returns of
the two median managers. Over the full
study period, we find a relatively low
correlation of 0.467, suggesting that the
quant manager’s alpha is relatively
uncorrelated with that of the fundamental
manager. Accordingly, adding quant
funds to a fundamentally managed A-share
portfolio may improve diversification
effects.

Figure 2

The median quant manager outperformed the benchmark every year
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Sources: WIND, Invesco analysis. Mutual fund data from December 31, 2010 to December 31, 2022.

Past performance is no guarantee of future results.

Figure 3

The median quant manager achieved a higher information ratio
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Sources: WIND, Invesco analysis. Note: IR is calculated using median active return. Mutual fund data
from December 31, 2010 to December 31, 2022. Past performance is no guarantee of future results.
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Quant managers’ ability to
analyze large datasets swiftly
is a significant advantage in
the A-share market.

The strengths of quant managers...

The relatively strong performance of
guant managers may be attributed to
their differentiated investment process
and competitive edge in information
processing. Most quantitative managers
adopt a systematic process that minimizes
the subjective biases of their portfolio
managers. With such a disciplined risk
approach, it is unsurprising that quant
managers had highly repeatable
performance.

Quant managers’ ability to analyze large
datasets swiftly is also a significant
advantage in the A-share market - which
now includes over 5,000 listed companies.
While, due to resource constraints, most
fundamental managers and brokerage
firms limit their research to just a fraction
of the entire stock universe, quant models
can sift out asset mispricing from the
entire market.

Market inefficiencies in China can arise
from factor risk premia, retail trading
behavioral bias and even top-down policy
effects. Quant strategies can utilize these
diversified alpha sources because of their
capacity to more quickly process and
analyze information.

... and the optimal quant allocation

So, what allocation to quant strategies
would be optimal in an A-share portfolio?
We examine this from the perspective of a
hypothetical asset owner who has selected
both a fundamental manager and a quant
manager. To disentangle manager
selection from weight allocation effects,
we’ll analyze two cases: one based on
median-performance managers (“base
case”) and another based on top-quartile
managers (“high performance case”).

In both cases, we construct an efficient
frontier plot representing 21 portfolios of
varying manager weights (figure 4) and
rebalance them every month. In each plot,
F represents the portfolio that is 100%
allocated to the fundamental manager,
while Q represents the portfolio that is
100% allocated to the quant manager.

Figure 4
Hypothetical portfolio weights
Portfolio Quant Fundamental
manager manager
P1(F) 0% 100%
P2 5% 95%
P3 10% 90%
P4 15% 85%
P5 20% 80%
P6 25% 75%
P7 30% 70%
P8 35% 65%
P9 40% 60%
P10 45% 55%
P11 50% 50%
P12 55% 45%
P13 60% 40%
P14 65% 35%
P15 70% 30%
P16 75% 25%
P17 80% 20%
P18 85% 15%
P19 90% 10%
P20 95% 5%
P21(Q) 100% 0%

Sources: Invesco analysis.
For illustrative purposes only.

The base case

In the base case, we assume that the

asset owner cannot forecast manager
performance - implying that the selected
managers can be approximated by the two
median managers. Since, over the full
study period, the median quant manager
(Portfolio Q) achieves a higher return with
lower risk, the overall information ratio of
this manager is also higher. Therefore, the
efficient frontier is a monotonic decreasing
function, favoring a 100% allocation to the
quant manager (figure 5).

Figure 5

Base case: The median quant manager achieves higher returns with lower risk

Efficient frontier (base case)
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Sources: WIND, Invesco analysis. Annualized cumulative monthly median returns from December 31,
2010 to December 31, 2022. Past performance is no guarantee of future results.
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Figure 6
Base case: Larger allocations to the median quant manager tend to improve the information ratio

P1 P2 P3 P4 P5 P6 P7 P8 PO PIO PN1 P12 P13 P14 PI5 PI6 P17 P18 P19 P20 P21
2010 117 124 132 141 151 162 175 189 205 221 238 252 263 266 262 251 235 216 197 179 163
20m 018 019 049 020 020 021 021 022 023 024 025 025 026 0.28 0.29 030 031 032 033 033 0.34
2012 -0.44 -0.42 -0.39 -0.36 -0.33 -0.29 -0.25 -0.21 -016 -0.10 -0.03 0.04 013 0.23 0.35 0.48 064 083 103 126 149
2013 108 109 11 112 114 15 117 118 120 122 123 125 126 127 128 128 128 126 124 120 115
2014 -1.08 -1.07 -1.06 -1.06 -1.04 -1.03 -1.02 -1.00 -0.98 -0.96 -0.93 -0.89 -0.85 -0.80 -0.74 -0.66 -0.57 -0.45 -0.31 -015 0.02
2015 092 096 100 105 110 116 122 130 138 147 158 171 186 204 225 251 282 317 356 393 414
2016 -0.23 -018 -013 -0.07 -0.01 0.07 015 0.25 0.36 0.48 063 080 101 125 153 187 227 272 319 363 3.96
2017 097 100 104 108 112 116 121 126 131 137 142 148 155 161 167 173 178 182 184 185 184
2018 -0.70 -0.65 -0.60 -0.55 -0.49 -0.42 -0.36 -0.28 -0.20 -012 -0.04 0.05 014 0.24 033 042 051 059 068 0.75 0.82
2019 376 377 377 377 377 375 373 369 3.64 357 349 339 327 314 299 282 265 246 228 2.09 190
2020 356 358 360 362 364 366 368 370 372 373 375 376 377 377 377 376 375 372 369 365 3.59
2021 108 110 112 114 116 118 120 121 123 125 127 129 130 132 133 134 134 135 134 134 133
2022 -0.79 -0.76 -0.74 -0.70 -0.67 -0.63 -0.59 -0.54 -0.48 -0.42 -0.35 -0.27 -018 -0.07 0.05 018 033 049 066 0.83 0.99

Sources: WIND, Invesco analysis. Past performance is no guarantee of future results.

Even though the median fundamental
manager achieved a higher return in most
years, the higher drawdowns associated
with this manager lead to lower returns
overall, and a very high tracking error.
Therefore, in most years, larger allocations
to the quant manager lead to a higher
information ratio (figure 6).

The high performance case

In the high performance case, we assume
that the asset owner can forecast manager
returns fairly accurately and only selects
managers from the top performance
quartiles of both investment styles. We
therefore construct return time series for

a “top-quartile fundamental manager”

and a “top-quartile quant manager”.
Rather than median monthly returns of

the full sample, we now use the top 25th
percentile monthly return - and then follow
the same procedure as in the base case.
Again, we construct 21 hypothetical
portfolios with varying weights allocated
to the two managers (figure 7).

Unlike the base case, there is now a clear
trade-off between risk and reward (figure 7).

Over the full study period, Portfolio F,
which is 100% invested in the fundamental
manager, has the highest return but also
comes with the highest risk. As the
portfolio allocation shifts to the quant
manager (towards the bottom left of the
efficient frontier), portfolio return and risk
decrease monotonically until we reach
Portfolio Q, which has the lowest return
but also the lowest risk.

Despite the higher returns, a 100%
allocation to the top-quartile fundamental
manager would be optimal in less than
half of the years - because a balanced
allocation to both managers is more likely
to lead to higher information ratio and
satisfy the overall portfolio objectives
(figure 8).

Conclusion

We have analyzed the long-term
performance of actively managed
fundamental and quantitative portfolios
of Chinese A-shares. In our sample, the
median quant manager achieves higher
active performance and a higher
information ratio. Although the median

Figure 7

High performance case: A trade-off between risk and reward
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Sources: WIND, Invesco analysis. Annualized cumulative monthly median returns from December 31,
2010 to December 31, 2022. Past performance is no guarantee of future results.
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E%L;:(:)Srformance case: A balanced allocation tends to improve the information ratio

P1 P2 P3 P4 P5 P6 P7 P8 PO PIO PN P12 P13 P14 PI5 P16 P17 P18 P19 P20 P21
2010 361 3.68 376 3.84 392 401 410 419 428 437 446 453 459 463 465 463 457 4.47 433 415 394
2011 267 274 283 292 3.03 314 327 342 358 376 397 420 446 473 501 528 549 558 552 527 4.87
2012 276 280 284 288 293 299 3.04 310 317 324 332 341 350 360 370 3.81 391 401 4.08 413 413
2013 3.80 3.84 3.88 392 398 4.03 409 416 424 433 442 A53 465 478 492 508 523 536 545 545 5.30
2014 264 272 281 290 301 312 324 337 352 367 384 401 419 437 453 467 477 480 476 463 4.43
2015 4.00 4.06 414 422 A31 442 454 468 484 503 525 551 583 620 665 719 781 847 902 916 8.62
2016 3.29 3.41 353 367 3.82 398 415 433 452 474 496 520 546 573 6.02 631 661 690 717 741 760
2017 722 729 735 741 747 752 756 758 759 758 755 749 740 728 712 692 6.69 643 6.14 583 550
2018 570 5.86 6.02 617 633 6.47 661 673 683 690 6.94 695 6.91 683 671 655 6.35 613 589 563 537
2019 929 940 950 9.61 971 981 990 997 10.02 10.04 10.01 9.93 979 957 9.27 889 843 790 732 6.71 6.08
2020 757 759 760 762 764 767 769 772 775 778 781 783 786 787 788 788 786 781 774 762 745
2021 568 568 568 567 567 566 565 564 562 559 555 551 545 538 529 518 505 490 472 453 4.30
2022 4.07 415 4.23 433 443 454 466 479 494 509 526 544 563 582 6.01 618 6.31 638 634 619 5.92

Sources: WIND, Invesco analysis. Past performance is no guarantee of future results.

fundamental manager’s active return is return objectives are better satisfied
e higher in most years, this is offset by larger  through higher allocation to the fundamental
and more frequent drawdowns. manager, while risk objectives can be
We believe that long-term better achieved through higher allocation
investors should not ignore \é\/e then provide a dugl—case framgwork to to thg quant manager. Howevgr, the .

) . . X elp investors determine their optimal gradient of the trade-off function varies
the d|v9r3|f|cat|on benef't of allocation to a quant strategy. In the case significantly each year, suggesting that
lower-risk quant strategies. of a hypothetical investor who cannot higher-risk portfolios are not consistently

forecast manager performance, we find well compensated. Hence, we believe that
that a higher allocation to the quant long-term investors should not ignore the
strategy better satisfies the overall return diversification benefit of lower-risk quant
and risk objectives. On the other hand, if strategies, which can smooth out their
the investor has a consistently strong portfolio return streams and improve the
forecasting ability, there is a trade-off portfolio information ratio.

between return and risk. Then, on average,
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Investment risks

The value of investments and any income will fluctuate (this may partly be the result of exchange rate fluctuations) and investors may not get back the
full amount invested. When investing in less developed countries, you should be prepared to accept significantly large fluctuations in value. Investment
in certain securities listed in China can involve significant regulatory constraints that may affect liquidity and/or investment performance.

Important information

This document is intended only for profesional investors in Hong Kong, for Institutional Investors and/or Accredited Investors in Singapore, for certain
specific sovereign wealth funds and/or Qualified Domestic Institutional Investors approved by local regulators only in the People's Republic of China, for
certain specific Qualified Institutions and/or Sophisticated Investors only in Taiwan, for Qualified Professional Investors in Korea, for certain specific
institutional investors in Brunei, for Qualified Institutional Investors and/or certain specific institutional investors in Thailand, for certain specific institutional
investors in Malaysia upon request, for certain specific institutional investors in Indonesia and for qualified buyers in Philippines for informational
purposes only. This document is not an offering of a financial product and should not be distributed to retail clients who are resident in jurisdiction where
its distribution is not authorized or is unlawful. Circulation, disclosure, or dissemination of all or any part of this document to any unauthorized person is
prohibited.

This document may contain statements that are not purely historical in nature but are "forward-looking statements," which are based on certain
assumptions of future events. Forward-looking statements are based on information available on the date hereof, and Invesco does not assume any duty
to update any forward-looking statement. Actual events may differ from those assumed. There can be no assurance that forward-looking statements,
including any projected returns, will materialize or that actual market conditions and/or performance results will not be materially different or worse than
those presented.

All material presented is compiled from sources believed to be reliable and current, but accuracy cannot be guaranteed. Investment involves risk. Please
review all financial material carefully before investing. The opinions expressed are based on current market conditions and are subject to change without
notice. These opinions may differ from those of other Invesco investment professionals. The distribution and offering of this document in certain
jurisdictions may be restricted by law. Persons into whose possession this marketing material may come are required to inform themselves about and to
comply with any relevant restrictions. This does not constitute an offer or solicitation by anyone in any jurisdiction in which such an offer is not authorised
or to any person to whom it is unlawful to make such an offer or solicitation.

This document is issued in the following countries:

« This document is issued in Hong Kong by Invesco Hong Kong Limited = IEf A E AR/ 7], 45/F, Jardine House, 1 Connaught Place, Central, Hong
Kong.

« in Singapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01 Republic Plaza, Singapore 048619.

« in Taiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047, Taiwan (0800-045-066). Invesco Taiwan Limited is operated and
managed independently.
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