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Grassroots crowding
measures

In this section, we examine more direct measures of crowding based on
investor holding and interest (i.e., buying power). These are metrics that we
would expect to be more reliable measures of crowding because they use
information that is directly related to how investor share positions.

Holdings based measures

On face value, using the holdings data reported directly by money managers
(via 13F and other regulatory filings) seems to be the most obvious way to
measure crowdedness. If most managers hold deep value stocks then we
might infer that value strategies are crowded. Unfortunately, the problem with
ownership data is the lag between when a fund actually holds a position and
when it has to report that position (roughly two months later).This means that
any information gleaned from ownership data will be somewhat backwards
looking. Nonetheless, it is worth investigating.

We use the Thomson Reuters ownership database as our source for fund
holdings.”® The Thomson Reuter’s institutional dataset collects holding data
from global institutions, mutual funds, and individual investors. Short and cash
positions are not disclosed in the Thomson Reuters database. Data is available
on a quarterly basis since 13F disclosures are typically filed quarterly by
intuitions. Using this data, we compute the percentage of ownership for each
stock on each quarter end, using the most recently reported regulatory filings.
The percentage of ownership is essentially shares held by a class of
institutions divided by total shares outstanding. We term this as ownership
intensity factor.

7. Ownership intensity

We test whether ownership intensity is indicative of crowding. Figure 72
shows the times series coverage of the ownership intensity factor within the
Russell 3000 universe. The coverage is fairly strong. Undoubtedly, every stock
should have an owner and our dataset has an expansive breadth of owners.
We also analyze the distribution of the change in intensity (see Figure 73).

Interestingly, the figure shows that the average change in ownership for
companies is approximately 0.5%. The mean and median are both positive
which suggests that on average, owners increase their positions in companies.
It may also reflect the onset of institutional money into equities and out of
other asset classes.

19 We have published multiple research papers using this database, see Jussa et al [2014], Wang et al
[2014], and Wang et al [2106].
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Figure 72: Coverage of ownership intensity Figure 73: Time series percentiles of ownership intensity
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We compute the intensity of the factor portfolio by subtracting the short leg
intensity from the long leg intensity. Ownership intensity provides a useful and
intuitive measure of crowding (see Figure 74 to Figure 79). Essentially the
correlation between factor intensity and future factor returns becomes
consistently negative near the two year mark. This is especially the case for
value, growth, momentum and low volatility. Ownership intensity could be a
strong long-term predictor of crowding. Additionally, the results show a near-
term outperformance when the strategies begin to become crowded.
Figure 74: Intensity and performance — value Figure 75: Intensity and performance — momentum
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Figure 76: Intensity and performance — low volatility Figure 77: Intensity and performance — quality
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Figure 78: Intensity and performance — growth ‘ Figure 79: Intensity and performance — sentiment
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Next, we take this opportunity to revisit our short interest regression model
and replace it with ownership intensity measure.

Owner intensity — regression model

Another means of integrating ownership intensity into our crowding analysis is
to bridge in our short interest dataset. Recall that our crowding indicator based
on utilization used the following regression:

J Q Q Q
Ci,t =c+ Z z ﬁi,t,j,qu,t,j,q + z ﬁi,t,size,qu,t,size,q + z ﬁi,t,a’,qu,t,a,q + gi,t
=1 q=2 q=2 q=2

We redefine our crowding measure by simply using the ownership intensity
metric as our dependant variable, Cit (instead of utilization). In Figure 80 and
Figure 81, we compare the results for Value and Momentum to those obtained
using Utilization. It turns out the charts match to a certain degree but also
show significant difference at times. The results for Value using the Utilization-
based metric show that crowdedness is rising, while the Institutional
Ownership-based metric show it is declining.

We redefine our crowding
measure by simply using the
ownership intensity metric as
our dependant variable

Given the lag in the institutional holdings data, would we prefer Utilization as
our primary means of determining factor crowdedness? Not necessarily. The
close match between the charts does give us some comfort that we are on the
right track.
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Figure 80: Incremental Utilization versus incremental
Institutional Ownership for Q10 value stocks

Figure 81: Incremental Utilization versus incremental
Institutional Ownership for Q10 Momentum stocks
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Next, we analyze another potential crowding measure based on institutional
ownership.

8. Buying power

In Sias [2002], herding is measured using the holdings dataset consisted of
observing buying patterns of investors or owners. An owner is defined as a
buyer if the ownership of the stock increases. More specifically, if the position
held by the owner increases as a fraction of the shares outstanding, then the
owner is a buyer. For example, if an owner held 0.01% shares of IBM and the
following quarter it held 0.02% shares of IBM, then it would be classified as a
buyer."” For each stock s at each quarter end q the herding or buying power
measure is simply:

# of Owners Buying; 4

buyi =
HUYINe-POWEls.a = % F Owners Buying;  + # of Owners Selling; o

Since the data is measured quarterly, owners that buy and sell the same
number of shares within the same quarter will not be counted as a trade. By
aggregating the buying power at a sector, market, and strategy level, we can
test whether this measure is indicative of crowding. To get a better sense of
the dataset, Figure 82 plots the number of owners over time. The current
number of owners exceeds 5,000 investors. Figure 83 shows the average
number of stocks held by owners. Investors on average hold approximately 75
stocks.

" Note that 0.01% and 0.02% represent shares held over shares outstanding for that particular institution
at quarter end.
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Figure 82: Time series of the number of owners Figure 83: Average number of securities held by owners
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Lastly, Figure 84 shows the number of owners alongside stocks held. The
chart shows that there are fewer owners who own a large numbers stocks, as
expected. Owners tending to hold a significantly large number of stocks tend
to be quant and index funds.

Figure 84: Number of owners and stocks held
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We compute the buying power of the portfolio by subtracting the buying
power of the long leg minus the buying power of the short leg. We can then
analyze the correlation between the buying power and future returns. If our
indicator is negatively correlated to future performance, then this would
suggest a mean-reversal behavior. On the other hand, if it is positively
correlated to future performance, then this would suggest a potential trending
indicator. The strength of the correlation is also important.

Buying power based crowding measures are strongly and consistently

negatively correlated to future returns for all quantitative factors (see Figure
85).
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Figure 85: Comparing buying power and intensity for quant factors

Factors Intensity Buying power
Dividend yield 11% 20%  26% 18% | 5% -14% 2% 21%
Earnings yield 26% 12%  16% 3% |-14% -17% -18%  -16%
Momentum 34%  13% 8% 3% 7% 7% 4% 13%
1M Reversal 4% -23% 5% 6% |[36% 0%  -20% 7%
EPS growth 33%  25% 1% 3% | 8% -16% -17% 1%
ROE 34% 24%  15% 4% |-20% -21% -12% 5%
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Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank

This can be seen more clearly when running the CART model on the quality
portfolio using buying power as the crowding measure (see Figure 86 and
Figure 87). At high levels of crowding, 12-month forward returns tend to be
slightly lower and more negatively skewed than 13 to 24-month forward

returns.

/

The ownership intensity factor

merely shows the level of

institutional ownership for

each sector or strategy. It is

lagged by one quarter. On the

other hand, the buying power

factor shows the interest from

buyers in a stock quarter over

quarter

Figure 86: Buying power and 12-month forward returns
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Figure 87: Buying power and 13 to 24-month forward

returns for quality portfolio

¢ Cran

40 4

-80

high

Node 3 (n = 89

-e

| Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank

We also run a multivariate regression analysis on future 12- and 24 month
returns using buying power (see Figure 88). The results show that the longer
horizon of 24 month future returns does not improve the significance level. The
results can potentially be explained by the fact that the ownership data is
delayed and lagged. This may explain why the results show more severe
impact on the near term rather than the long term returns.
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Figure 88: Average coefficients for multivariate regression using buying

power
12-Month Forward Returns 24-Month Forward Returns
Average Beta Average T-stat Average Beta Average T-stat
Crowding (2.23) (3.09) (4.62) (4.01)
Crowding squared 0.01 0.565 0.03 1.96
Crowding change 0.96 1.88 1.08 1.31
Crowding saturation (0.54) (1.20) (2.18) (2.90)

Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank ‘

It is also important to highlight that the ownership intensity and buying power
are similar yet different factors. The ownership intensity factor shows the level
of institutional ownership for each sector or strategy. It is lagged by one
quarter. On the other hand, the buying power factor shows the interest from
buyers in a stock quarter over quarter. Its gives an indication of pure investor
demand for a particular sector or strategy.

Deutsche Bank Securities Inc.
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The ultimate crowding
measures

In this section, we examine two portfolio level of crowding measures: the
concentration and diversification ratios. We have studied them as crowding
measures in Luo, et al [2014] and Wang, et al [2016].

9. Concentration ratio

In classic economics, the concentration ratio is a measure of the output
produced by each firm in an industry. CR4 measure the market share of the
four largest firms in an industry. Similarly, CR8 measures the market share of
the eight largest firms in an industry. The concentration ratio is a measure of
market control within an industry. It essentially measures the degree to which
an industry is oligopolistic (i.e., dominated by a few companies).

The traditional measure of competitiveness and concentration is the Herfindahl
index:

Herfindahl_Index = Z market_shares,*

A similar measure of company domination can be calculated at the portfolio
level. The measure is called the concentration ratio or CR'2.
N 2 2

CR = &=t Wi o;

- (zfvﬂ WiUi)Z

It is a measure of portfolio concentration that takes the volatility of the stocks
into account. A higher CR is indicative of more concentrated positioning. For
example, take the hedge fund aggregate portfolio (HFA) based on institutional
ownership data. This simply aggregates the positions of most hedge funds. It
shows which companies most hedge funds are heavily invested in. If the HFA
portfolio has significant positions in a few highly volatile companies, then the
CR would show that this portfolio is fairly “concentrated”.

In general, if a portfolio has heavy positioning in volatile names, then the CR
would reflect that this portfolio is concentrated. In effect, the CR measures not
only the concentration of weights, but also the concentration of risks as assets
are weighted proportionally by their volatilities. '3

The concentration ratio and portfolio crowding

The CR ratio is typically used to measure crowdedness in aggregate portfolios.
For example, the CR can be used to measure the crowdedness of the HFA
portfolio described earlier. However, quants typically invest in a larger number
of securities than typical hedge funds. To test whether quantitative strategies
are crowded, we construct the quantitative representative portfolio or QRP.

12 As shown in Choueifaty and Coignard [2008] and Luo, et al [2014]
13 See Choueifaty and Coignard [2008] for more details.
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To do this we simply build a portfolio based on standard factors that quants
typically use, such as value, growth, momentum, sentiment, low volatility, and
quality. We sector neutralize each factor because quants typically avoid
making sector calls. Combining all these factors together forms our multifactor,
long only portfolio. We take the top 300 best stocks based on this multifactor
model and market cap weight them within the portfolio. We select a fixed
number of stocks (i.e., 300) because the CR ratio is fairly sensitive to the
number of securities. All else being equal, a larger breadth of securities will
decrease the CR ratio. Figure 89 shows the CR ratio for our QRP.

Figure 89: CR for QRP (all history) Figure 90: Incremental utilization for multifactor model
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The results show that quant strategies are not overly crowded relative to
history, but more so than using our incremental utilization measure, (see Figure
90). Figure 91 shows an uptick of crowding in recent years. Quant crowding is
at a five-year high as measured by CR. We also find that quant strategies that
are not currently sector neutralized show even stronger signs of crowding (see
Figure 92). This would imply that currently, quant strategies are sensitive to
sector effects. Sector neutralization tends to lower the volatility of a portfolio.

‘Figure 91: CR for QRP (recent history) Figure 92: Non-sector neutral CR
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We also find that the correlation between CR and forward annual QRP excess
returns is -20%. However, the overall crowdedness of QRP tells us little about
the underlying factors behind the model.
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One of the most widely discussed and employed underlying drivers of quant
portfolios is low volatility. We can also use CR to measure the crowdedness of
low volatility or minimum variance portfolio. We construct our minimum
variance portfolio using stocks in the S&P 500 universe.'* We assign a 5%
maximum asset weight constraint and limit our portfolio with around 40 and
50 stocks.

Figure 93 shows the number of stocks in the minimum variance portfolio.
Figure 94 shows the time series CR for the minimum variance portfolio.'® CR
shows that low volatility strategies are currently not crowded. This seems to
contradict with the other crowding measure we have analyzed thus far.

Figure 93: Coverage of minimum variance portfolio Figure 94: CR for minimum variance portfolio
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Real life portfolio simulations

As a robustness check, we create another multi-factor model using a blend of
quant factors. We employ a mean variance optimization using the Axioma
medium-term fundamental risk model to create a long-only active portfolio
with the Russell 1000 as benchmark. We also set a 5% maximum asset weight
constraint. Additionally, we ensure that the portfolio holds between 90 and 100
stocks. This portfolio serves as a proxy for a typical quantitative manager.

Next, we compute the CR of this portfolio. We compute the market relative CR
by subtracting the Russell 1000 CR. '® Figure 95 shows the relative CR from
1994 onwards. The results indicate no significant crowding relative to history.
We also backtested a sector-neutral quant portfolio. This also showed no
significant levels of quant crowding relative to history (see Figure 96)."

% We use the Axioma risk model to optimize the minimum variance portfolio.
5 The volatility is calculated based on daily returns over the past three years.

16 We use the Axioma risk model for the calculation of the concentration ratio. We also Z-score the CR
prior to computing the relative CR.
7 We sector neutralized the alpha signal instead of using a constraint in the Axioma optimizer.
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Figure 95: CR for optimized portfolio — Russell 1000 Figure 96: CR for optimized portfolio — sector neutral —
Russell 1000
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We also find that the correlation between relative CR (as well as sector-neutral
relative CR) and forward annual excess returns is -40% and - 39% respectively.
This would suggest that relative CR is a reasonable measure of crowding.

However, the CR does not consider the correlation among stocks in the
portfolio. We address this next by introducing the diversification ratio.

10.Diversification ratio

The diversification ratio (DR) is similar to CR, but it takes into account the
correlation among the stocks in the portfolio (see Luo, Wang, Cahan, et al
[2013]). It is defined as the weighted average volatility divided by the total
portfolio volatility (which accounts for correlation). '®

_ Z§V:1 W;0i

9

N N
0, = ZW»ZO'-Z-FZZW'W-O'-G- ii
p i iWjRi ]pu
i=1

i i#

DR

In general, if a portfolio has heavy positioning in volatile names that are highly
correlated, the DR would reflect that this portfolio is concentrated. Reverting
back to our HFA example, if the HFA portfolio has significant positions in a few
highly volatile companies, then the DR would show that this portfolio is
undiversified or concentrated. If those names are also highly correlated, then
the DR would show significant concentration. The DR can also be written as a
function of CR. Therefore, the higher the pairwise correlation, the lower the DR.

1

Jpaverage (1 - CR) +CR

DR =

'8 See Choueifaty and Coignard [2008] for more details.
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The diversification ratio and factor crowding

We test how well DR can measure factor crowdedness using a similar
methodology outlined for CR.' We construct long only factor portfolio
reflective of the strategies that quants and other investors typically invest in.
These portfolios are: value, growth, momentum, sentiment, quality, reversal,
and low volatility. To construct these portfolios, we take the top 50 names
ranked by each factor. The universe is the Russell 3000. Note that the
portfolios are not sector neutralized.

Furthermore, we market cap weight as well as conviction weight (i.e., factor-
score weight). We also apply a 5% maximum weight constraint. Figure 97 and
Figure 98 show the time series DR for the momentum and low volatility
portfolio, respectively. We have inverted the y-axis, therefore a higher reading
is indicative of less diversification, more concentration, and hence more
crowding. We immediately notice that the DR has a trending component. On
average, it has increased over time.

This likely reflects the fact that more systematic and passive strategies have
entered the marketplace post the 1990s. And investors are chasing similar
strategies causing an increase in correlation. Based on DR, quality and low
volatility are showing signs of crowdedness, relative to their own history.

Based on DR, quality and low
volatility are showing signs of
crowdedness, relative to their
own history

Figure 97: DR for quality cap-weighted portfolio Figure 98: DR for low volatility cap-weighted portfolio
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We also analyze the time series DR for the other factor portfolios (see Figure
99 to Figure 102). Again the DR ratio is showing an increasing trend overtime.

'% The calculation of DR requires the covariance matrix. \We compute the sample covariance matrix for the
DR calculation using one year of daily returns.
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Figure 99: DR for value cap-weighted portfolio Figure 100: DR for growth cap-weighted portfolio
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Figure 101: DR for sentiment cap-weighted portfolio ‘Figure 102: DR for momentum cap-weighted portfolio
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Again, we need to test how the DR is related to future performance. We
compute the correlation between DR and future 12-month cumulative returns
(see Figure 103).

As shown in Figure 103, the correlation between DR, for the cap-weighted
quality and low volatility portfolio and one-year future returns are sizeable —
49% and -64%, respectively. Overall, there is no significant difference between
the cap-weighted and conviction-weighted portfolios.

Figure 103:DR and crowdedness

Div yield Value Momentum Reversal Growth Quality Low Vol Sentiment
DR Cap Weighted -4% -20% -19% 35% 11% -49% -64% 35%
DR Conviction Weighted 8% -10% -30% 30% 7% -50% -73% 30%

Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank
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Robustness checks for the diversification ratio

Sector effects

Factor portfolios can take on significant sector exposure. Therefore the strong
results behind the DR crowding metric may be driven by sector effect. As such,
we sector adjust our factor portfolio and repeat our analysis.?’ Figure 104 and
Figure 105 compare the time series DR and sector adjusted DR for the quality
and low volatility portfolios. We see no significant difference between the
original DR and sector adjusted DR.

Figure 104: Sector adjusted DR for quality cap-weighted Figure 105: Sector adjusted DR for low volatility cap-
portfolio weighted portfolio
=—DR: Quality — ====Sector Netural DR: Quality ==DR: Low Vol  ====Sector Neutral DR: Low Vol
1.00 1.00
1.50 4 1.50 -
2 2.00 2 2.00 -
& &
c c
2 2
§ 2.50 4 § 2.50 4
3 3.00 & 3.00
' iy )
350 | More Crowding 350 | ore Crowding
4.00 - 4.00 -
o 9 N 3 > o g O N 2 > D> 9 N el N ") N2 3 2 N
T T T T F T T T T
SN GENEEAGRA MENGEA INEEN ARG AN IS NGNS A INEEN ARG AN

Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank | Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank

In terms of the influence of sectors, using adjusted DR as a crowding measure,
we see no significant differences when compared to the original DR measure
(see Figure 106).%' This implies that the strong performance of DR as a
crowding measure is not driven primarily by sectors.

‘Figure 106:DR sector adjusted and crowdedness

Div yield Value Momentum Reversal Growth  Quality Low Vol Sentiment
DR Cap Weighted -4% -20% -19% 35% 11% -49% -64% 35%
DR Cap Weighted (sector neutral) -12% 1% -14% 24% 5% -39% -66% 33%

Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank |

Trend effects

Next, we perform one more robustness check. We recall that the DR had a
significant trend component while returns normally do not. In this last section,
we de-trend our DR measure to test if it still holds up as an adequate crowding
measure. Figure 107 shows the original DR ratio, the seasonal component, the
trend component, and the residual DR (RDR).?2 The seasonal component is
fairly small. However, the trend component is significant. The RDR is what
really interests us.

20 We sector adjust our factor portfolios by z-score the factors cross-sectionally across the GICS level 1
sectors rather than cross-sectionally across the entire Russell 3000 universe.

21 The correlation is computed from the year 2000 onwards.
22 \\e use the STL package in R to de-trend the DR ratio.
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Figure 107:De-trending DR
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Figure 108 compares the original DR, sector DR, and the RDR. Note that the
RDR does show mild signs of crowding (i.e., its currently above zero). This can
be seen more easily by putting the RDR onto the secondary axis (see Figure 109).

Figure 108: Residual DR for low volatility cap-weighted Figure 109: Residual DR for low volatility cap-weighted
portfolio portfolio (secondary axis)
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In terms of the strength of RDR as a crowding measure, we see no significant
differences compared to the original and sector adjusted DR's (see Figure 110).
Again, our results reiterate that DR is a robust and effective measure of
investor crowding, especially for low volatility.

Figure 110: DR remainder and crowdedness

Div yield Value Momentum Reversal Growth  Quality Low Vol Sentiment
DR Cap Weighted -4% 20% -19% 35% 11% -49% -64% 35%
DR Cap Weighted (sector neutral) -12% 1% -14% 24% 5% -39% -66% 33%
DR Cap Weighted (residual) 11% 5% -15% 33% 21% -22% -51% 34%

Source: Bloomberg Finance LP, Compustat, IBES, Russell, S&P, Thomson Reuters, Deutsche Bank

Real life portfolio simulations
Lastly, we use the same multi-factor model (a blend of quant factors) to create
a long-only optimized portfolio. We employ a mean variance optimization
using the Axioma medium-term fundamental risk model. We also set a 5%
maximum asset weight constraint. Additionally, we ensure that the portfolio
holds between 90-100 stocks.

Next, we compute the DR of this portfolio and further subtract the market DR
(based on the Russell 1000 index). To compute the market relative DR, we
divide by the Russell 1000 DR. % Figure 95 shows the relative DR from 1994
onwards. The results indicate no significant quant crowding relative to history.
We also backtested a sector-neutral quant portfolio. This also shows only
modest levels of quant crowding relative to history (see Figure 96).2

Figure 111: DR for mean variance portfolio — Russell Figure 112: DR for mean variance portfolio — sector
1000 neutral — Russell 1000
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We want to highlight that the correlation between relative DR (as well as
sector neutral relative DR) and forward annual excess returns is -15% and -9%,
respectively.

23 \\e use the Axioma risk model for the calculation of the concentration ratio. We also Z-score the CR
prior to computing the relative CR.
24 \We sector neutralized the alpha signal instead of using a constraint in the Axioma optimizer.
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What about funds flow?

Lastly, we examine the practicality of using funds flow data as a measure of
crowding. The results suggest that funds flow is an interesting dataset; but, it
is more effective as a conditional variable to gauge the initial stages of
crowding. Funds flow is useful at assessing inflection points in the market.
Irrespective, we highlight the funds flow dataset in this research and welcome
the opportunity to do further research on it.

A brief introduction of funds flow

Fund flows track net new end-investor money flowing into or out of mutual
funds and ETFs. Our data set (from data providers EPFR Global and ICl) tracks
funds with total assets under management of almost $22 trillion globally
covering products across a wide range of asset classes, regions, countries,
sectors, styles and sizes. Fund flows provide an important measure of investor
demand and when combined with supply indicators explain movements in
prices well. For example, simple measures of US equity demand based on fund
flows and supply (issuance and buybacks) when combined have a 75%
correlation with quarterly S&P 500 price changes over the last 20 years. To get
a better sense of the dataset, we briefly analyze some recent themes based on
the funds flow dataset.

Key recent trends and rotations

The data shows a large remarkably steady pool of combined inflows into
equity, bond and asset allocation (hybrid) funds running around $325bn a year
for the last ten years (see Figure 113). What is the source of these steady
flows? We view the steady flows as a normal allocation from new savings. If
some proportion of income is saved, some proportion of this “new money” will
be allocated to bonds and equities and the rest to cash. Savings and its
allocation to bonds and equities explain why the norm in financial markets is of
inflows. Their steadiness is an empirical regularity and likely reflects the
steadiness of global savings.

Figure 113: Pool of combined inflows into equity, bond, and hybrid funds
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Breaking it down, the data shows a large over-allocation to fixed income above
the normal trend whereas allocation to equities has been below the trend (see
Figure 114 and Figure 115). Rotation from equities to bonds is common around
recessions historically, but in the present cycle, it has continued well beyond
the typical period. This has been driven by the absence so far of sustained rate
normalization which is the normal cyclical asset reallocation mechanism
between bonds and equities. An extended period of rate normalization may see
a re-allocation back to equities. The potential scope is massive as cumulative
flows to bonds relative to the historical trend are extremely high (+$770 billion
above trend) while to equities are very low (-$1.4 trillions).

Figure 114: Allocation to bonds is above trend
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Funds flow, crowding, and rotations

The funds flow dataset provides a rich source of investor insight. In particular,
funds flow is useful at capturing persistent and consistent trends as well as
rotations within asset classes. For example, in 2013 we saw a strong rotation
out of emerging market bonds and into high-yield corporate bonds (see Figure
116). Thereafter high-yield bonds have seen a large outflow rotation since June
2014 of last year when oil prices began to fall. Currently it appears that high-
yield and high-grade corporate bonds, as well as emerging market bonds,
could be in a “rotationary” state. However, this difficult to accurately gauge or
predict.
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Figure 116: Bond rotation episodes
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When analyzing funds flow for equities, we observe more rotations. Emerging
markets (EM) relative growth peaked in 2010, EM equities began to see
outflows with a modest lag beginning in early 2011 (see Figure 117). After a
brief respite in 2012, outflows resumed in early 2013 and initially benefited all
of developed market (DM) equities, but went primarily to Europe and Japan
since early 2015 (see Figure 118). Currently, we could be at another inflection
point as relative outflows out of EM and into DM has turned. However, this is
difficult to predict even at the country level.

Whilst funds flow is an
important and insightful
metrics, incorporating the
dataset into crowding may be
challenging. Trending
episodes are typically long,
consistent and persistent. As
such, rotations are difficult to
gauge and predict

Figure 117: Emerging and developed market rotations
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Whilst funds flow is an important and insightful metric, incorporating the
dataset into crowding may be challenging. Trending episodes are typically long,
consistent, and persistent. As such, rotations are difficult to gauge and predict.
Funds flow may be useful as a conditional variable to gauge the initial stages
of crowding. Irrespective, we highlight the funds flow dataset in this research
and welcome the opportunity to do further research on these useful and
insightful measures. Please keep an eye out for further research in this space.
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in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or the liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors to be considered. The sensitivity of fixed income instruments to macroeconomic shocks may be
mitigated by indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates — these are
common in emerging markets. It is important to note that the index fixings may -- by construction -- lag or mis-measure the
actual move in the underlying variables they are intended to track. The choice of the proper fixing (or metric) is particularly
important in swaps markets, where floating coupon rates (i.e., coupons indexed to a typically short-dated interest rate
reference index) are exchanged for fixed coupons. It is also important to acknowledge that funding in a currency that differs
from the currency in which coupons are denominated carries FX risk. Naturally, options on swaps (swaptions) also bear the
risks typical to options in addition to the risks related to rates movements.

Derivative transactions involve numerous risks including, among others, market, counterparty default and illiquidity risk. The
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appropriateness or otherwise of these products for use by investors is dependent on the investors' own circumstances
including their tax position, their regulatory environment and the nature of their other assets and liabilities, and as such,
investors should take expert legal and financial advice before entering into any transaction similar to or inspired by the
contents of this publication. The risk of loss in futures trading and options, foreign or domestic, can be substantial. As a result
of the high degree of leverage obtainable in futures and options trading, losses may be incurred that are greater than the
amount of funds initially deposited. Trading in options involves risk and is not suitable for all investors. Prior to buying or
selling an option investors must review the "Characteristics and Risks of Standardized Options”, at
http://www.optionsclearing.com/about/publications/character-risks.jsp. If you are unable to access the website please contact
your Deutsche Bank representative for a copy of this important document.

Participants in foreign exchange transactions may incur risks arising from several factors, including the following: ( i)
exchange rates can be volatile and are subject to large fluctuations; ( ii) the value of currencies may be affected by numerous
market factors, including world and national economic, political and regulatory events, events in equity and debt markets and
changes in interest rates; and (iii) currencies may be subject to devaluation or government imposed exchange controls which
could affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts employed by non-US affiliates may not be associated persons of Deutsche Bank Securities Incorporated and
therefore not subject to FINRA regulations concerning communications with subject companies, public appearances and
securities held by analysts.

Germany: Approved and/or distributed by Deutsche Bank AG, a joint stock corporation with limited liability incorporated in the
Federal Republic of Germany with its principal office in Frankfurt am Main. Deutsche Bank AG is authorized under German
Banking Law and is subject to supervision by the European Central Bank and by BaFin, Germany’'s Federal Financial
Supervisory Authority.

United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House,
1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential
Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial Conduct
Authority. Details about the extent of our authorisation and regulation are available on request.

Hong Kong: Distributed by Deutsche Bank AG, Hong Kong Branch.

India: Prepared by Deutsche Equities India Pvt Ltd, which is registered by the Securities and Exchange Board of India (SEBI) as
a stock broker. Research Analyst SEBI Registration Number is INHO00001741. DEIPL may have received administrative
warnings from the SEBI for breaches of Indian regulations.

Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type Il
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result of
changes in market and/or economic trends, and/or fluctuations in market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
"Moody's", "Standard & Poor's", and "Fitch" mentioned in this report are not registered credit rating agencies in Japan unless
Japan or "Nippon" is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
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Korea: Distributed by Deutsche Securities Korea Co.

South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).

Singapore: by Deutsche Bank AG, Singapore Branch or Deutsche Securities Asia Limited, Singapore Branch (One Raffles
Quay #18-00 South Tower Singapore 048583, +65 6423 8001), which may be contacted in respect of any matters arising
from, or in connection with, this report. Where this report is issued or promulgated in Singapore to a person who is not an
accredited investor, expert investor or institutional investor (as defined in the applicable Singapore laws and regulations), they
accept legal responsibility to such person for its contents.

Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments. Deutsche Securities Asia Limited, Taipei Branch may not execute
transactions for clients in these securities/instruments.

Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may only undertake the financial services activities that fall within the
scope of its existing QFCRA license. Principal place of business in the QFC: Qatar Financial Centre, Tower, West Bay, Level 5,
PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.

Russia: This information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company, (registered no. 07073-37) is regulated by the
Capital Market Authority. Deutsche Securities Saudi Arabia may only undertake the financial services activities that fall within
the scope of its existing CMA license. Principal place of business in Saudi Arabia: King Fahad Road, Al Olaya District, P.O. Box
301809, Faisaliah Tower - 17th Floor, 11372 Riyadh, Saudi Arabia.

United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by the
Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities that
fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial Centre,
The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank AG.
Related financial products or services are only available to Professional Clients, as defined by the Dubai Financial Services
Authority.

Australia: Retail clients should obtain a copy of a Product Disclosure Statement (PDS) relating to any financial product referred
to in this report and consider the PDS before making any decision about whether to acquire the product. Please refer to
Australian specific research disclosures and related information at https:/australia.db.com/australia/content/research-
information.html

Australia and New Zealand: This research, and any access to it, is intended only for "wholesale clients" within the meaning of
the Australian Corporations Act and New Zealand Financial Advisors Act respectively.

Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.

Copyright © 2016 Deutsche Bank AG

Deutsche Bank Securities Inc. Page 59


https://australia.db.com/australia/content/research-information.html
https://australia.db.com/australia/content/research-information.html

David Folkerts-Landau
Chief Economist and Global Head of Research

Raj Hindocha Marcel Cassard Steve Pollard
Global Chief Operating Officer Global Head Global Head
Research FICC Research & Global Macro Economics Equity Research
Michael Spencer Ralf Hoffmann Andreas Neubauer
Regional Head Regional Head Regional Head
Asia Pacific Research Deutsche Bank Research, Germany Equity Research, Germany

International Locations

Deutsche Bank AG Deutsche Bank AG Deutsche Bank AG Deutsche Securities Inc.
Deutsche Bank Place Grof3e Gallusstrafde 10-14 Filiale Hongkong 2-11-1 Nagatacho

Level 16 60272 Frankfurt am Main International Commerce Centre, Sanno Park Tower
Corner of Hunter & Phillip Streets Germany 1 Austin Road West,Kowloon, Chiyoda-ku, Tokyo 100-6171
Sydney, NSW 2000 Tel: (49) 69 910 00 Hong Kong Japan

Australia Tel: (852) 2203 8888 Tel: (81) 35156 6770
Tel: (61) 2 8258 1234

Deutsche Bank AG London Deutsche Bank Securities Inc.

1 Great Winchester Street 60 Wall Street

London EC2N 2EQ New York, NY 10005

United Kingdom United States of America

Tel: (44) 20 7545 8000 Tel: (1) 212 250 2500

GRCM2016PROD035530



