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WHAT IS CLUSTER ANALYSIS?

Take a complex set of data...

Find groups and natural order
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SUPERVISED vs UNSUPERVISED MACHINE LEARNING

Supervised Unsupervised
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CLUSTER ANALYSIS — How does it work?

Raw Data Clustered Data
4 4
[ ] 3.5 3.5
[ ) 3 3

2.5

-4 -3 -2 -1 0 1 2 3 -4 -3 -2 -1 0 1 2 3
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CLUSTER ANALYSIS — How it can be used

Time Series of Major Asset Class Index Returns
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Source: Frontier, Bloomberg. Data is from 1981 to December 2019
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CLUSTER ANALYSIS — How it can be used (cont)

Correlation Matrix of Index Returns
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Source: Frontier, Bloomberg. Correlation data is based on time series Index returns for the period 1981 to December 2019
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CLUSTER ANALYSIS — How it can be used (cont)

Scatter Plot of Risk v Return
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Source: Frontier, Bloomberg. Data is from 1981 to December 2019. Risk and return metrics are annualized since 1981 or inception of the return date
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CLUSTER ANALYSIS — How it can be used

Dendrogram of Major Asset Class Index Returns Correlation
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Source: Frontier, Bloomberg. Dendrogram is based on correlation matrix of asset class index returns from 1981 to December 2019
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CASE STUDY 1: ALTERNATIVE SECTOR SUB-STRATEGY CLUSTERS
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Source: Frontier, Bloomberg, eVestment. Data from Jan 2000 to May 2020
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ARP: Alternative Risk Premia
Credit_Opp: Credit Opportunities
ILS: Insurance Linked Securities
MA: Multi Asest

Macro: Global Macro
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CASE STUDY 1: STRATEGY CLUSTERS ARE NOT STATIC

Dendrogram of Strategy Correlation 2019 Dendrogram of Strategy Correlation 2020

Distance Between Indices
Distance Between Indices

ARP
PP
CTA
MA
ILS
PP
CTA
Cash

o
L
ILS I
MA 9—‘
Equity e—l
o 1
L 1
Equity e—l

Long_Vol
Macro
Bonds
Cash
ARP
Bonds
Macro

Long_Vol

Credit_O

Source: Bloomberg, Frontier

Credit_O

FRONTIER 2020 Annual Conference

ADVISORS




CASE STUDY 2 — MANAGER SELECTION; TRUE TO LABEL?

Dendrogram of Strategy Correlation

o _
« O Pure Trend Strategies
O Trend Plus Strategies
Ll_)_ — . .
o O Niche Trend Strategies
O Market Index
Source: Bloomberg,
@ o | Frontier, Managers.
a ™ Data 2000 (or since
k] inception) to May
£ 2020
=
1]
]
2 o
= 2
: 2
]
(%)
: 1 3
=
o
O
o _|
u
) []
2
2 gllz 22223202 2lge oo 2o o e 2o 33
= ®©|ll 2 o o 2 © - @2 oo e £ W W T L ©w T @ ©w L £ T 2 @
m © A . S S I I e e R I
— o (o] — - > —
> >‘—< > % >‘—< > QI > & = col cnl ol < QI ;I ; 8I =< gI x X
> > < > >

FRONTIER « 2020 Annual Conference

ADVISORS :“'



CASE STUDY 2— CTA Managers; subset for selection

Dendrogram of Strategy Correlation
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CASE STUDY 2 — Subset for selection

Cluster Plot based on Dual Component Variance

Component 2
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Component 1
These two components explain 81.56 % of the point variability.
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CASE STUDY 2 — Focusing in on managers

Diversification within the cluster
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CASE STUDY 3: IMPACT ON PORTFOLIO DIVERSIFICATION

Proposed Portfolio

Asset Class Proposed SAA

Australian Equities 25.0%
International Equities 35.0%
Credit 10.0%
Fixed Income 15.0%
Alternatives 10.0%
Cash 5.0%

NOTE: This Proposed SAA is for demonstration purposes ONLY and should not be considered a Portfolio Construction view of Frontier
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CLUSTER ANALYSIS — Try finding relationships in these 378 correlations!

Correlation Matrix of 22 Managers + 6 Index Returns

1_AEQ 2_AEQ 5_AEQ 6_IEQ 7_IEQ 8_IEQ 9_|EQ 10_IEQ 11_IEQ 12 _CRE 13 CRE 14 _FI 15_Fl 16_Fl  17_FI 18_ALT 19 _ALT 20_ALT 21_CASH 22_CASH AEQ_Ind IEQ_Ind CRE_Ind FI_Index ALT_Ind CASH_In

1_AEQ
2_AEQ

3_AEQ

4_AEQ

5_AEQ

6_IEQ 100%

7_IEQ -100%

8_IEQ 83% 83% 100%

s.EQ 81% 81% 88% 100%

10_tEQ 77% 77% 89% 86% 100%

1.1k 83% 83% 96% 91% 92% 100%

12_CRE -32% -34% -38% -21% -28% -31% 100%

13_CRE 57% 54% 68% 48% 58% 63% -26% 100%

n -33% -35% -38% -19% -27% -30% 97% -26%

15.F -40% -41% -44% -25% -35% -36% 95% -33%

1651 68% 68% 43% 53% 53% 49% 3% 21%

7.A 53% 53% 29% 39% 36% 36% 18% 11%

18_ALT 1% 3% 5% 15% 7% 6% 29% -22%

19 AT 2% 6% 6% 20% 14% 16% 28% -12%

20_ AT 8% 10% 7% 13% 12% 8% 5% -6% 100%

21_cash 10% 5% 7% 8% 11% 4% 26% 11% 25% 100%

22_CASH 2% 6% 4% 0% 1% 5% 26% -2% 19% | 80% | 100%

AEQ_Index 58% 59% 68% 63% 61% 69% -15% 48% 12% 2% -9% 100%

IEQ_index 77% 77% 96% 87% 91% 95% -36% 64% 6% 5% 7% 72% 100%

CRE_index 35% 35% 18% 30% 23% 25% 46% 22% 4% 18% 8% 26% 17% 100%
Fi_index 0% 1% -20% 1% -9% -9% 66% -16% 2% 7% 7% 0% -18% 87% 100%
ALT_index 4% 7% 2% 18% 11% 14% 32% -12% 23% 8% 2% 6% 11% 39% 47% 100%
CASH_Index 2% 5% 4% 0% 0% -5% 29% -1% 20% 80% 99% -6% 6% 9% 9% 2% 100%

Source (slides 22-26): Frontier, Bloomberg. Correlation data is based on time series returns for the period 2011 to 2019
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PORTFOLIO CONSTRUCTION — A DIFFERENT VIEW

Component 2

2 Dimensional Cluster Plot
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Component 1
These two components explain 79.64 % of the point variability.
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IMPACT ON PORTFOLIO DIVERSIFICATION

Impact to Proposed SAA

Asset Class Proposed SAA  Actual SAA Difference
Australian Equities 25.0% 25.0% 0.0%
International Equities 35.0% 40.0% 5.0%
Credit 10.0% 7.5% -2.5%
Fixed Income 15.0% 12.5% -2.5%
Alternatives 10.0% 10.0% 0.0%
Cash 5.0% 5.0% 0.0%
1 Year Return 4.0% 3.9% -0.1%
1 Year Risk 15.0% 15.7% 0.7%
3 Year Return 5.4% 5.5% 0.1%
3 Year Risk 10.0% 10.4% 0.4%
5 Year Return 4.8% 5.1% 0.3%
5 Year Risk 8.9% 9.3% 0.4%

Source (for slides 24-28): Frontier, Managers. Data
2011 to 2019 with correlation calculated with
MSCI World Total Return Index
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PORTFOLIO SUMMARY

Impact to Actual Portfolio Returns

Asset Class Asset Class Allocation Cluster Allocation Difference
Australian Equities 25.0% 25.0% 0.0%
International Equities 35.0% 35.0% 0.0%
Credit 10.0% 10.0% 0.0%
Fixed Income 15.0% 15.0% 0.0%
Alternatives 10.0% 10.0% 0.0%
Cash 5.0% 5.0% 0.0%
1 Year Return 1.9% 3.9% 2.0%
1 Year Risk 15.8% 14.6% -1.2%
3 Year Return 4.6% 4.7% 0.1%
3 Year Risk 10.2% 9.6% -0.7%
5 Year Return 4.9% 5.0% 0.1%
5 Year Risk 9.0% 8.4% -0.6%
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HOW IS FRONTIER USING THIS: Within the Alternatives Team
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KEY TAKEAWAYS FOR CLUSTERING

It’s smarter

» machine based learning

» It does look at past data,
and is complementary to
fundamental and forward
looking analysis
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Examines Relationships

contemplates a wider range
of explanatory relationships
than typically assumed in
portfolio construction or
asset allocation

2020 Annual Conference
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Presents Opportunities

Are investments “True to Label”
Hidden beta

Deepen understanding in
different market conditions
Different portfolio designs
Deliver superior outcomes




Frontier Advisors
Level 16, 222 Exhibition Street
Melbourne, Victoria 3000
Tel: +61 3 8648 4300

www.frontieradvisors.com.au

@frontier_adv
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