/ //// /// X
/// ///r

Using the Morningstar Global

Risk Model
Morningstar Direct Training Guide

AP AT A1,

MORNINGSTAR

!
/!




Copyright © 2021 Morningstar, Inc. All rights reserved.

The information contained herein: (1) is proprietary to Morningstar and/or its content providers; (2) may not be copied
or distributed; (3) is not warranted to be accurate, complete or timely; and (4) does not constitute advice of any kind.
Neither Morningstar nor its content providers are responsible for any damages or losses arising from any use of this
information. Any statements that are nonfactual in nature constitute opinions only, are subject to change without
notice, and may not be consistent across Morningstar. Past performance is no guarantee of future results.

Microsoft and Excel are either registered trademarks or trademarks of Microsoft Corporation in the United States and/
or other countries.

MﬂHNlNBSTﬂH Morningstar Direct 2021 2

© 2021 Morningstar. All Rights Reserved.



Risk Model Contents

Contents

RISK IMIODEL....ccuuiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiiieeiieeiieeiieeeieessssiississssessssssssssssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 5

EXERCISE 1:
EXERCISE 2:
EXERCISE 3:
EXERCISE 4:
EXERCISE 5:
EXERCISE 6:
EXERCISE 7:
EXERCISE 8:
EXERCISE 9: MULTIPLE RISK EXPOSURES ...
EXERCISE 10: MULTIPLE RISK PREMIUMS ......uivtiteetessseiitreeeeesssstatteesesesessaseeeeesssssssnseesssssasssssesssssssssseseesssssssnsssseessssssnsssnseesss
EXERCISE 112 SCENARIO TREND. ... uuuuveeeeeeeieiurreeeeeesaasneseeeeeesasssssseseeessassssseessasassssssesssesssssssssesssesssssessesesenssssssssesssnnssseseeessn
EXERCISE 12: SCENARIO IMIETRICS et iititiiitiiititetit et e e e e teeeeeeeee e e e e ee e e e e e e e e s e sa s e s e e e e s e s e asansaasananssansasssessssssssssssssasasesesesasnnesannnnn
EXERCISE 13: LEVERAGING THE PRESENTATION STUDIO RISK IMODEL TEMPLATES ..eiiiiiiiiieieieiiieieeeeeeeeeeee e e e e e ee e e e e s e ee e s ee e e eeenee s 21
APPENDIX A: ADVANCED RISk MODEL....
Ry Qe Tot de Y Y g | <1V L Lo ¢ OSSR
Ky QD =Tele T T o X [ 1 (o IS
(00K o]0 I Yol =14 Lo T [0 XSSP
APPENDIX B: RISK MODEL COMPONENTS — DEFINITIONS & METHODOLOGIES ....ceeeeieeeeeeesesesesesesennnnnnnnnnnnnnnnnnnnnnnnsnnnsnsnnnsnsssnsenens 37

MﬂHNlNBSTﬂH Morningstar Direct 2021

© 2021 Morningstar. All Rights Reserved.



Risk Model

This page intentionally left blank

MﬂHNlNBSTﬂH Morningstar Direct 2021

© 2021 Morningstar. All Rights Reserved.



Risk Model Overview

Risk Model

The Morningstar Global Risk Model provides a powerful new tool for comparing
portfolios and benchmarks on a standardised, objective basis in Morningstar Direct™.
Users can create custom market scenarios, perform what-if analysis on market
movements, and gauge their portfolio exposures to as many as 37 distinct factors.

Morningstar Direct™ users can also benefit from an additional Global Risk Model
package, providing access to Risk Factor Attribution, Risk Decomposition, Macro-
Financial and Market-Driven Scenarios.

T4 Moringstar Direct
e 5 Send us feedback

Factor Profile * 3 Years * Allianz Europe Equity Growth AT EUR [oX=Rz]
Style Yield Momentum  Quality Volatilty  Liquidity Size Factor Profile Date ®
Growth High High High High High Lage @ Alianz Europe Equity
Growth AT EUR
- o x
% Send us feedback
lsluna\ Equity Model (EUR) » Style = 31/08/2021 » Alianz Europe Equity Growth AT EUR [oF-Rt
Portiolio Benchmark
Eposwe  Exposure +- M Aliznz Europe Equity Grawth AT EUR @
— -100 000 100
6] 038 079 018
@ 094 054 040
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Ownership Risk 6] -040 -040 00 .
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Veluation @ 038 064 -0z

The Morningstar Risk Models offer a variety of charts and Presentation Studio
components to assist Morningstar Direct clients in visualising and understanding the
sources of risk in a managed product or custom portfolio.
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Risk Model

What is the Global Risk Model?

The following models are currently available in Morningstar Direct™:

Risk Model

Available Currencies

Global Equity Model

AUD, CHF, CAN, EUR, GBP, HKD, JPY,

SGD, USD & ZAR

Standard Factor Model CAN & USD
Global Multi-Asset Model CAN & USD
United Kingdom Equity Model GBP
North America Equity Model CAN & USD
Developed Europe Equity Model | EUR
Global Equity Risk Model —ESG | USD
Emerging Markets Equity Model | USD
Japan Equity Model JPY

For further information about methodology, please refer to the Morningstar Risk Model

Methodology paper.

In this workshop exercise guide, you will learn the following:

v

Understanding the Factor Profile component

» What factors is a portfolio exposed to?

» How do | compare against other funds/models?

» What macro events will my portfolio be insulated from?

» How does this portfolio hold up under stress?

The Global Risk Model add-on package lets you understand the following:

» Where is my portfolio’s alpha coming from?

» What type of active risk does my portfolio have?

» How can | create my own macro or market events and how will my portfolio

behave?

MAORNINGSTAR
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Risk Model Exercise 1: Creating an Investment List

Prior to diving into Risk Model, let's create a list of investments to work with. Exercise 1: Creating an Investment

Do the following: List

1. Log in to Morningstar Direct.
2. Go to Workspace > Investments Lists > My Lists.
3. From the toolbar, click New.
4. Select Multiple Investments and click OK. The Find Investments window opens.
5. Search for Allianz Europe Equity Growth AT EUR (LU0256839274) and click Go.
6. Click Add.
7. Search for JPM Europe Strategic Growth | (acc) EUR (LU0248049172) and click Go.
8. Click Add.

Within @ Universes (O My Lists (O My Searches
' Find By |Name ~| (@ Begins with () Contains ‘

[ Include Only Surviving Investments

|JPM Eurcpe Strategic Growth I (acc) EUR ‘ Go

Available Records

Total records: 2

Jump to record name: |JPM Europe Strategic Growth 1 (acc) EUR ‘

JPM Europe Strategic Growth I (acc) EUR (EUR,LUD248049172,Port+Perf,RepPerf)
IPM Europe Strategic Growth 12 (acc) EUR (EUR,LU1770940051,Port+Perf,RepPerf)

Add Add All
Selected Racords

Total records: 2

Allianz Europe Equity Growth AT EUR (EUR,LU0256839274,Port+Perf,RepPerf) E3
IPM Europe Strategic Growth I (acc) EUR (EUR,LUD248049172,Part+Perf,RepPerf) -
-
¥
Remove Remove All
Help oK Cancel

9. Click OK.
10. From the toolbar, click Save. The Save As window opens.
11. In the Name field, type Risk Model and click OK.

Your Investment List is now saved. We will now display the Risk Model standard data
points in the grid.
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Risk Model Exercise 2: Viewing Standard Factor Risk Model Data

A View was created specifically for Risk Model, displaying Standard Factor Risk Model Exercise 2: Viewing Standard
data. Factor Risk Model Data

The Morningstar Standard Factor Risk Model shows a fund’s exposure to 33 risk
factors, including the following seven Style factors that are widely accepted in the
industry as reliable descriptions of the underlying drivers of market performance:

Size

Style (or value-growth)
Quality

Yield

Liquidity

Volatility

Momentum

v v v v v v Vv

In the grid, this data is expressed as a percentage, reflecting a fund’s placement within
the risk model universe. For example:

» large-cap funds will have a Size value closer to 100, and small-cap funds will
have a Size value closer to 1.

» Growth-oriented funds will have a Style value closer to 1 and value-oriented
funds will have a Style value closer to 100.

To view the values for a fund's exposure to the Style factors in the Standard Factor Risk
Model, do the following:

1. Make sure you are in the Risk Model Investment List you just created.
2. From the toolbar, click the View drop-down menu and select Risk Model. The data
displays in the grid view.

| My Lists
Action~ | & A W ¥ I\ﬂew Untitled o E save Ed Add |§¢
r HName Strategy Analysis ~

Risk Model
; . e Taily)
M Allianz Europe Equity G getyrms (Manth-End)
[z JPM Europe Strategic o Returns (Quarter-End)
Returns (Calendar Year)
Dividend (Calendar Year)
Estimated Share Class Net Flow {Month-End)
Estimated Fund-Level Net Flow (Month-End)
Post-tax Returns (Month-End)

Rizk — Total Return (Month-End) v
r Hame Factor Profile  Factor Profile - Factor Profile - Factor Profile - Factor Profile - Factor Profile - Factor Profile - Factor Profile -
Date Liquidity Momentumn  Quality Size Style Volatility Yield
M1 Allianz Europe Equity Growth AT EUR 31/07/2021  66.86 27.25 5.85 65.85 4.54 46.03 91.54
[z JPM Europe Strategic Growth I (acc) EUR 31/07/2021 56.53 8.07 10.42 56.59 10.53 40,52 81.32

Check the values for the Allianz Europe Equity Growth fund. Are values closerto 1 or
100, or is it closer to a median value?
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Risk Model Exercise 3: Factor Profile component

The Morningstar Factor Profile shows an equity portfolio’s exposure to seven standard Exercise 3: Factor Profile
investment factors that are broadly accepted in the investment industry as being component

important drivers of risk and return. At a glance, investors can use this new visual — and

the underlying data — to better understand their holdings, diversify portfolios, manage

expectations, and anticipate outcomes. A 3-year historical range is displayed by default

(you can change to a 1-year or 5-year historical range). Please refer to the Factor Profile

Methodology for more details.

@ Note: The Morningstar Category Index and the MPT Index are the same outside of the
Americas market. They are assigned at the Morningstar Category level.

1. To see these values from a relative rather an absolute perspective to the Morningstar
Category Index (by default), select the checkbox to the left of the Allianz fund.

2. From the toolbar, click Action > Risk Model > Factor Profile. The Factor Profile
component opens.

My Lists
: A A w ¥ View Risk Model = | E Save
Save As 3 Factor Profile
Ligquidi
Add To 4 aueiy
Move To
T EUR 66.86
Delete
. (acc) EUR 56.53
Settings 3
Reports 3
Interactive Charts »
| Risk Model » Factor Profile |
—
Presentation Studio Charts » Historical Risk Exposure
Premium/Discount Holdings Risk Factor
View Holdings L4 Multiple Risk Exposures
View Owners L4 Multiple Risk Premiums
Wiew Fundcode Info Risk Exposure Snapshot
Performance Attribution > Risk Premium Returns
Portfolio Analysis Scenario Metrics
Average Detail Report Scenario Trend
— O x
Help Q Clipboard B Send us feedback
We want to hear what you think about our risk model chart. Use the abave button to leave feedback.
Factor Profile * 3 Years * Allianz Europe Equity Growth AT EUR @ % =
Style Yield Momentum Quality Volatility Liguidity Size Factor Profile Date &
Growth High High High High High Large @ Allianz Europe Equity

Growth AT EUR

as of 31/07/2021
3Y Historical Range
= MBSCI Europe Growth NR

—@— &R

. . as of 31/08/2021

Value Low Low Low Low Low Small
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Risk Model

Exercise 4: Adding an Investment for Comparison Purposes

We now want to add another investment to the component for comparison purposes.

Do the following:

Exercise 4: Adding an
Investment for Comparison
Purposes

1. Click the gear icon to the right of the component to access the Settings.
2. Click Comparisons.

3. Inthe Search field, type “jpm Europe strategic growth i".

4. Click the first line (JPM Europe Strategic Growth | (acc) EUR).

M Momingstar Direct - O b
Help Q Clipboard B Send us feedback
We want to hear what you think about our risk model chart Use the above button to leave feedback.

Factor Profile * 3 Years * Allianz Europe Equity Growth AT EUR (ORE
Style Yield  Momentum  Qualty  Volatilty L (<) Comparisons @

Growth High High High High
QL jpm europe strategic growth i x
’ Name Identifier Exchange Type
JPM Europe Slrat*aéil: Growth |2 (acc) EUR — — Open-End Fund
.
‘@
.
Value Low Low Low Low Low Small
5. Click Done.
6. Click on the side of the component to close the Settings panel.
The other investment was added to the component.
[ Morningstar Direct - m] X
| Heln - 3] clipboard B Send us feedback
Factor Profile = 3 Years * Allianz Europe Equity Growth AT EUR loR=Rt
Style Yield Momentum  Quality Volatility  Liquidity Size Factor Profile Date
Growth High High High High High lage @ Allianz Europe Equity
Growth AT EUR
as of 31/07/2021
. . . @ JPM Europe Strategic
Growth | (acc) EUR
as of 31/07/2021
. . - FEMUSHC\ Europe Growth NR
as of 31/08/2021
. .
_._
Value Low Low Low Low Low Small

# Note: You could also select bath investments from the grid and then go to Action >

Risk Model > Factor Profile.

Morningstar Direct 2021
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Risk Model

Exercise 5: What Factors is a Portfolio Exposed to?

Beyond the Risk Model data seen in the grid and in the Factor Profile component,
Morningstar Direct™ offers another way to visualise and understand a fund's exposure to
risk factors with the Risk Exposure Snapshot component.

A factor is an observable condition (such as value/growth or market sector) appearing to
influence asset returns. A factor exposure is a numeric measure of how much a particular
asset tends to be affected by a factor. Exposures can be positive, negative, or zero, and
can change over time.

Using the Risk Exposure Snapshaot component helps identify strategy changes related to
multiple factors and the associated risk premiums (the returns attributed to the specific
factor).

To discover what factors a fund is exposed to, do the following:

1. Close the Factor Profile component (click the cross in the top-right corner) to return to your
Investment List.

2. With the Allianz fund still selected, from the toolbar, click Action > Risk Model > Risk
Exposure Snapshot. The component opens on screen.

My Lists
L
‘ Action ~ I A A~ v ¥ View Risk Model - | ™ save
r Save As 3 Factor Profile
Date
Add To 3
Maove To
M Delete T EUR 31/07/2021
r Settings ¥ [ (acc) EUR 31/07/2021
Reports 3
Interactive Charts 3
=
I Risk Model + I Factor Profile

Presentation Studio Charts 3 Historical Risk Exposure

Premium/Discount Holdings Risk Factor

View Holdings 4 Multiple Risk Exposures

4 Multiple Risk Premiums
I Risk Exposure Snapshot

Performance Attribution 3 RISk Premium Returns

View Owners
View Fundcode Info

Portfolio Analysis Scenario Metrics

Average Detail Report Scenario Trend

Stack Intersection I

Exercise 5: What Factors is a
Portfolio Exposed to?

Morningstar Direct 2021
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Risk Model Exercise 5: What Factors is a Portfolio Exposed to?

T8 Momingstar Direct - O X

Help Q Clipboard B Send us feedback

‘We want to hear what you think about our risk model chart Use the above button to leave feedback.

Risk Exposure Snapshot | Global Equity Model (EUR) | Style ® 31/08/2021 #= Allianz Europe Equity Growth AT EUR OR =

Portfalio Benchmark

Risk Factors Exposure Exposure +/- M Allianz Europe Equity Growth AT EUR ©
e -1.00 0.00 1.00

Economic Moat @ 0.98 0.79 0.18

Economic Most
Value Growth ® 0.94 054 0.40

B Allianz Europe 0.98 (98.90%
Financial Health @ 0.24 0.19 0.06 Equity Growth of Assets)
Moment 022 0.04 0.18 A

pmenm © | MSCIEuops  0.79(99.12%
Ownership Popularity (O] 0.02 -0.00 0.02 Growth NR of Assets)
EUR

Size @® -0.12 -0.41 0.29 —
Volatility @ -023 -029 0.06 |
Valuation Uncertainty @ 038 -4 0.04 |
Ownership Risk ® -0.40 -0.40 0.00 .
Liquidity @ -059 -055 -0.03 ]
Vzluation 0] 098 058 -3 |

The default Global Risk Model for the Allianz fund is the Global Equity Model (EUR).

3. Hover with the mouse over the bars to the right to see the Percentage of Assets covered.

Take a note of the Percentage of Assets covered.

Mﬁﬂ"l"ﬁsmﬂ Morningstar Direct 2021 12
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Risk Model Exercise 6: Changing Risk Model

Let's investigate which risk model is selected for the JPM fund. Exercise 6: Changing Risk

Do the following: Model

1. Close the Risk Exposure Snapshot component to return to your Investment List.
2. Deselect the Allianz fund and select the JPM fund.
3. From the toolbar, go to Action > Risk Model > Risk Exposure Snapshot.

This time the selected risk model is the Global Multi-Asset Risk Model (USD) as denoted
on the component title bar.

What is the Percentage of Asset covered with the Global Multi-Asset Risk Model (USD)?

We want to display the Standard Factor Model instead.

4. Click the Gear icon in the top-right corner of the window to access your Settings options.
5. Click Moerningstar Risk Models and select the radio button for Standard Factor Model.
6. Click Done.

7. Click on the side of the component to close the Settings panel.

What is the Percentage of Assets covered with the Standard Factor Model?

Risk Exposure Snapshot |Slamjard Factor Mode! \USD\I Style * 31/08/2021 = JPM Europe Strategic Growth | (acc) EUR @ &
Portfolio Benchmark
Risk Factors Exposure Exposure +- W JPM Europe Strategic Growth | {acc) EUR [©)]
I -1.00 0.00 1.00
Value-Growth O] 0.51 049 L —— |
Momentum 047 0.01 04
® ! WP Euope  051(95.82% .
Quality ® 0.38 0.21 0.1 of Assets) ]
Liguidity O] -0.02 -0.04 00
" _ _ 1 st = 0.49(99.12%
Volatility @ 004 015 01 R EUR of Assets)
Size ® -0.13 -053 0.40 1 ||
Vield @ -029 -032 0.03 |

Take the time to discover the other options available under Settings.

In the next exercise, we will see how to identify why the Global Multi-Asset Risk Model
was selected.

MmHN'NGS'mH Morningstar Direct 2021
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Risk Model Exercise 7: Checking Coverage with the Holdings Risk Factor

We now want to understand why the Global Multi-Asset Risk Model is being used and Exercise 7: Checking
not the Standard Factor Model for instance. Keep in mind that the model will be selected ~ Coverage with the Holdings
based on the widest coverage. Risk Factor

The Holdings Risk Factor component displays a table of risk factor data points for the
holdings of a portfolio. Using this component helps discover and evaluate the underlying
company-level risk factors in your portfolio, and which holdings are responsible for the
overall exposures of the portfolio.

To compare the coverage between the Global Multi-Asset Risk Model and the Standard
Factor Model in this scenario, do the following:

1. Close the Risk Exposure Snapshot component and return to the Investment List's grid
view.

2. With the JPM investment selected, go to Action > Risk Model > Holdings Risk Factor.

3. Click the Percent of Assets column header to sort Ascending.

— O x
Help 9 Clipboard B Send us feedback
We want to hear what you think about our risk model chart. Use the above button to leave feedback.
Holdings Risk Factor ® Global Multi-Asset Model (USD] * Style = 31/08/2021 * JPM Europe Strategic Growth | {acc) EUR @ @ @
Portfolio Percent of
Holding Weight % Assets Size Value-Growth Vield
RN

1 JPM EUR Igdty LVNAV X (flex dist) 351 139 0.00 0.00 0.00 I
2 ASML Holding NV 582 100.00 -1.50 143 -0.60
3 Roche Holding AG 479 100.00 -1.50 -0.15 0.24
4 LVMH Moet Hennessy Louis Vuitton SE 351 100.00 -150 134 -0869
5 Novo Nordisk A/S Class B 316 100.00 -1.37 0.38 0.13
6 Nestle SA 270 100.00 -1.50 -0.07 0.85
7 Diageo PLC 215 100.00 -0.88 0.09 -0.12
8 L'Oreal SA 212 100.00 -147 0.39 -0.45
9 SAPSE 161 100.00 -1.20 -0.05 -0.45
10 adidas AG 131 100.00 -0.54 1.30 -0.66
11 Atlas Copco AB A 126 100.00 -0.64 0.47 -0.57
12 Sika AG 125 100.00 -0.33 0.98 -0.77
13 Adyen NV 124 100.00 -0.7% 2.66 -1.14
14 Compagnie Financiere Richemont SA 122 100.00 -0.47 0.73 -0.67
15 Schneider Electric SE 119 100.00 —0.80 0.12 -0.33
16 Kering SA 1.16 100.00 -0.79 0.66 -0.48
17 DSV Panalpina A/S 1.09 100.00 -0.45 0.98 0.18
18 Partners Group Holding AG 108 100.00 -027 0.55 -0.18
19 Hermes International SA 1m 100.00 -1.10 137 -09

|

We are currently displaying the coverage of holdings under Global Multi-Asset Model.

Note the name of the investment with the lowest percent of assets at the top.
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Risk Model Exercise 7: Checking Coverage with the Holdings Risk Factor

Let's now generate the same table and display the Standard Factor Model.

Do the following:

1. Keep the current window open (we will compare them side by side afterwards) and return
to the grid.

Generate the same table again by going to Action > Risk Model > Holdings Risk Factor.
Click the Gear icon in the top-right corner to access the Settings.

Click Morningstar Risk Models and select Standard Factor Model.

Click Done and click on the side of the component to exit the Settings window.

M@ Morningstar Direct - a *

Help - 3] clipboard % Send us feedback

We want to hear what you think about our risk model chart. Use the above button to leave feedback.

Holdings Risk Factor *}Standard Factor Model (USD) | Style * 31/08/2021 = JPM Europe Strategic Growth | {acc) EUR Q@ & &

Portfolio Percent of

Halding Weight % Assets Size Value-Growth Yield
- T
1 ASML Holding NV 582 100.00 -1.50 143 -060 I
2 Roche Holding AG 479 100.00 -1.50 -0.15 024
elouis \uition SE 2l ] -1.50 134 -0.69
I 4 JPM EUR lgdty LVNAV X (flex dist.) 351 ﬁ — — —
3 Novo Nordisk A/S Class B kAL 1 -137 038 0.13
6 Nestle SA 270 100.00 -150 -007 085
7 Diagea PLC 215 10000 -0 88 009 =012
8 L'Oreal SA 212 | @ Momingstar Direct - O X
9 SAPSE 161 Fpep ¢ & cipboars % Send us feedback
10 adidas AG 131
11 Atias Conco AB A 196 We want to hear what you think about our risk model chart. Use the above button to leave feedback.
12 Sika AG 125
13 Adyen NV 190 Holdings Risk Factor Style = 31/08/2021 = JPM Europe Strategic Growth | (acc) EUR (O R
14 Compagnie Financiere Richemant SA 122
19 Schneider Electric SE 119 Holding \.'::::::‘(I: Pﬂ:";etu: Sze  Velue-Growth Vield
16 Kering SA 116 A
17 DSV Panalpina &/S 108 I1 JPM EUR Igdty LUNAV X (flex dist | 3.51 1.39 I 0.00 0.00 0.00 I
18 Partners Group Holding AG 108 2 ASML Holding NV 5.82 100.00 -150 143 —0.60
19 Hermes International SA 101 3 Roche Holding AG 479 10000 -150 -013 024
[ 2 vMH Moet Hennessy Louis Vuitton SE 351 100.00 -150 134 -069
5 Novo Nordisk A/S Class B 3.16 100.00 -137 0.38 0.13
6 Nestle SA 270 100.00 -150 -0.07 0.85
7 Diageo PLC 215 100.00 -038 0.09 -0.12
8 L'Oreal SA 212 100.00 147 0.39 -045
9 SAPSE 161 100.00 -120 -0.03 -043
10 adidas AG 131 100.00 -054 1.30 -0.66
11 Atlas Copco AB A 1.26 100.00 -064 047 -0.57
12 Sika AG 1.25 100.00 -033 0.98 077
13 Adyen NV 124 100.00 -079 266 -1.14
14 Compagnie Financiere Richemont SA 122 100.00 -047 073 -067
15 Schneider Electric SE 1.19 100.00 -0.80 0.12 -0.33
16 Kering SA 1.16 100.00 -079 0.66 -0.48
17 DSV Panalpina A/S 1.09 100.00 -045 0.98 0.18
18 Partners Group Holding AG 108 100.00 -027 0.55 -0.18
18 Hermes International SA 101 10000 -1.10 137 -091
|

You can now clearly see that the Global Multi-Asset Model was selected because it offers
coverage of JPM EUR lgdty LVNAX X (flex.dist).

Switching to the Standard Factor Model would not cover this particular security and
displaying the Holdings Risk Factor tables is a good way of checking the coverage
offered.

Mmﬂumﬁsmﬂ Morningstar Direct 2021
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Risk Model

Exercise 8: Historical Risk Exposure

Looking at the Risk Exposure Snapshaot component, we note that the JPM fund has a
high exposure to the Value-Growth factor, indicating higher growth.

But what happened historically? Has a manager had consistent exposure to a factor over
time? Did a manager increase or decrease exposure to a factor in light of a shift in the
risk premium associated with it?

We can help answer these questions with the help of the Historical Risk Exposure
component, which helps evaluate the risk embedded in an asset or portfolio of assets
through time, by visualising exposures to factors captured by Morningstar's risk model.
The component depicts one factor at a time (via the blue bar), along with how this
exposure compares to a benchmark (the black line), as well as the premia that factor
currently commands in the market (the red line).

In this exercise you will learn how to display the Value-Growth factor on the Historical
Risk Exposure component.

Do the following:

1. Close both Risk Exposure Snapshot components and return to the Investment List's grid

view.
2. With the JPM investment selected, go to Action > Risk Model > Historical Risk

Exposure.

3. Click the Gear icon to the right of the window to access the Settings.
4. Click Risk Factor Exposures >Style > Value-Growth.
5. Click Risk Premium and select Cumulative Returns.
6. Click the side of the component to exit the Settings panel.
ningstar Direct - o x
T B4 Send us feedback
Historical Risk Exposure * Global Multi-Asset Model (USD) * Value-Growth * 01/10/2020 - 30/09/2021 = JPM Eurape Strategic Grawth | {acc) EUR @ e v
087 310 m JPM Europe
Strategic Growth | {
acc) EUR
— MSCI Europe
N — Growth NR EUR
045 207
= Value-Growth
Premium
Ohbservable
02 10 Exposure
T i

022 103

-045

uniualg

flisk Exposure

-067 -310%

%

oct Nov Dec Jan Fab Mar Apr May Jun Jul Aug Sep
2020 21

Compared to the global universe, the historical risk exposure chart confirms that the fund
has much higher growth.

Take the time to discover the other options available under Settings, such as Time Period,

Frequency, Benchmark.

Exercise 8: Historical Risk
Exposure

Morningstar Direct 2021
© 2021 Morningstar. All Rights Reserved.
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Risk Model Exercise 9: Multiple Risk Exposures

You can also use the Multiple Risk Exposures component to view the risk factors a Exercise 9: Multiple Risk
portfolio has been exposed to over time. It is useful to identify strategy changes, Exposures
consistency of process and to isolate a manager’s strategy.

Do the following:

1. Close the Historical Risk Exposure component and return to the Investment List's grid
view.

2. With the JPM investment selected, go to Action > Risk Model > Multiple Risk
Exposures.

The Global Multi-Asset Model (USD) is displayed on screen, and the Style factors group is
the default display group. Using the Settings panel, you can change Risk Model and
display group, as well as time period amongst other things.

3. Click the Gear icon to the right of the window to access the Settings.

4. Click Morningstar Risk Models and select Standard Factor Model (USD).
5. Click Done.

6. Click the side of the component to exit the Settings panel.

Help Q Clipboard B Send us feedback

We want to hear what you think about our risk model chart. Use the above button to leave feedback.

Multiple Risk Exposures = Standard Factor Model (USD) = Style = 01/09/2016 - 31/08/2021 = JPM Europe Strategic Growth | (acc} EUR (3) 2 [

084 Value-Growth
0.51
Momentum
0.47
Quality
A\ 038
Liquidity
"~ -0.02
Volatility
-0.04
Size
—-0.13
Yield

- -0.29

021

-021

%

Risk Exposure

-0.48
Sep Jul Jan Jul Jan Jul Jan Jul Jan Jul

2016 2018 2019 2020 202

Which Style factor has the greatest value over 5 years as of the last month end?

MﬂHNlNGSTAH Morningstar Direct 2021 17
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Risk Model

Exercise 10: Multiple Risk Premiums

The Multiple Risk Premiums component visualises the return premia of each risk factor to
show you what's in favour or out of favour within the broader capital markets over time.
This view is agnostic of any investment and is designed to show you a market-level view.

Do the following:

1. Close the Multiple Risk Exposure component and return to the Investment List's grid
view.

2. With the JPM investment selected, go to Action > Risk Model > Multiple Risk
Premiums.

3. Click the Gear icon to the right of the window to access the Settings.

4. Click Morningstar Risk Models and select Risk Model Currency — USD using the
drop-down menu.

5. Select Standard Factor Model (USD).

6. Click Done.

7. Click the side of the component to exit the Settings panel.

— O

Spelp &) clipbeard

We want to hear what you think about our risk model chart Use the above button to leave feedback.

B Send us feedback

Multiple Risk Premiums * Standard Factor Model (USD) = Style = 01/09/2016 - 31/08/2021

@ &

16.62 Momentum
/ 1526
/ Value-Growth
12.47 544
Liquidity
4.47
8.31 Quality
405
Yield
418 1.79
Size
= -135
000 \ T
- Volatility
-795
-4.16
/.
ERrEY
5 —1331
09 07 01 07 01 07 01 07 01 07
2016 2018 2019 2020 2021

Exercise 10: Multiple Risk
Premiums

Momentum is the factor most in favour over the last 5 years, followed by Value-Growth.
By comparing to your portfolio, you can see which factors should be focused on to
potentially attract more asset returns.

Morningstar Direct 2021
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Exercise 11: Scenario Trend

The Morningstar Global Risk Model also offers a full complement of scenario analysis

capabilities including historical scenarios, predefined Macro-Financial scenarios, and
Market-Driven scenarios.

Find out how your investment's forecasted cumulative return would react if significant
market and macroeconomic events occurred again today, like the 2010 Greek Crisis or the
2011 European Debt Crisis. You can select any of the pre-defined scenarios that
Morningstar created, as well as surface custom scenarios if you have access to that
capability.

Do the following:

1. Close the Historical Risk Exposure component and return to the Investment List's grid

view.

2. With the JPM investment selected, go to Action > Risk Model > Scenario Trend.
3. Click the Gear icon to the right of the window to access the Settings.
4. Click Scenarios.
5. Deselect the scenarios located under Global Macro.
6. Scroll down and select 2010 Greek Crisis and 2011 European Debt Crisis.
7. Click Done.
8. Click the side of the component to exit the Settings panel.
Help 3] clipboard
Scenario Trend = Global Multi-Asset Model (USD) = Cumulative Return = JPM Europe Strategic Growth | {acc) EUR
12.83
T ‘/\_‘ F‘MH
| |
. VU mk
[
| 473 / |
| ‘|‘
0.00 \\
|
\
|
-47 \\.
|/
|
‘I‘M
—9.46 Ii (
|
-14.19
-18.92
| I]8ﬂ 10 n 12 I]WH 02 03 04
2021 2022

B Send us feedback

@ @ [

2011 European
Debt Crisis
-8.77

2010 Greek Crisis
-1165

Here we note that should these scenarios occur again today:

» 2010 Greek Crisis: the JPM fund would see a slight increase but significantly lose
performance over the time period this crisis lasted.

» 2011 European Debt Crisis: the JPM fund would first see quite a significant

increase but lose performance towards the end of the time period this crisis
lasted.

In either scenario the fund would not fully recover during the time period.

Exercise 11: Scenario Trend

MAORNINGSTAR
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Risk Model Exercise 12: Scenario Metrics

The Scenario Metrics component is used to answer the question, “What would happento  Exercise 12: Scenario
a fund or portfolio if markets were impacted by some well-known predefined historical Metrics

event?” To answer this question, the historical returns for stocks are analysed as if the

event were happening today.

By default, the Scenario Metrics component shows a chart which includes the Alpha,
Max Drawdown, Return, Standard Deviation and Tracking Error for the entire time period
of the predefined scenario of a selected fund for four scenarios. You can select any of the
pre-defined scenarios that Morningstar has created, as well as surface custom scenarios
if you have access to that capability.

Do the following:

Close Scenario Trend component and return to the Investment List's grid view.

With the JPM investment selected, go to Action > Risk Model > Scenario Metrics.
Click the Gear icon to the right of the window to access the Settings.

Click Scenarios.

Deselect the scenarios located under Global Macro.

Scroll down and select 2010 Greek Crisis and 2011 European Debt Crisis.

Click Done.

Click the side of the component to exit the Settings panel.

| 1@ Momingstar Direct - o X
Help 5] clipboard B Send us feedhack

Wie want to hear what you think about our risk model chart. Use the above button to leave feedback.

Scenario Metrics = Global Multi-Asset Model (USD) * JPM Europe Strategic Growth | {acc) EUR @ &

30.14 W 2010 Greek Crisis

W 2011 European
Debt Crisis

15.07

0.00

—-12.40

—24.80

Alpha Max Drawdown Return Standard Deviation Tracking Error

The component displays various statistics during each event, including a forecasted
Tracking Error.

During which scenario would the fund occur a greater loss in performance as measured
by Max Drawdown?

During which scenario would the fund occur a greater risk as measured by Standard
Deviation?
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© 2021 Morningstar. All Rights Reserved.



Risk Model

Exercise 13: Leveraging the Presentation Studio Risk Model Templates

With Morningstar Direct™ you can use Presentation Studio to create your own
presentations and factsheets.

The Morningstar team also created some templates around Risk Model, which you can
leverage and modify to suit your reporting needs.

In this exercise you will learn how to generate the Risk Model template for an Equity
fund. Please note that two other Risk Model templates exist, one for a fixed income
investment and another one for a Model Portfolio created under the Portfolio
Management module.

Do the following:

1.

o ™

6.

From the left navigation panel, click the Presentation Studio folder. The Presentation
Studio landing page opens in a separate window.

Select the Morningstar Templates tab.

Expand the Factsheets section by clicking the arrow.

Click the Name column header twice to sort in a descending order.

Scroll down until you find the Risk Model Analysis Equity Manager template.

& Note: Click the PDF icon to view a sample report.

< Note: You will also find Risk Model Analysis Fixed Income Manager and Risk Model
Analysis — Portfolio.

Double-click the template name to open it. The Investments: Settings window opens.

< Note: If the template name is greyed out, this means that you are on a version of
Morningstar Direct™ that is earlier than the version the template was created on and
you will therefore not be able to use it. You can, however, hover over the template name
with your mouse and click the three dots > Save As > A Duplicate Copy. The
template will then be saved under the My Templates tab and you will be able to open it.
Any components from a more recent version will not display and you will have an empty
space instead.

Morningstar Templates  ERIREITEIEE My Report

Name v Preview ype

» Workbooks

|' Factshaatsl

Sustainability Summary Factsheet (Custom Portfalio) Factsheet Template

Sustainability Factsheet (Custom Partfolio) Factsheet Template
Sustainability Factsheet Factsheet Template
Stock Analysis Factsheet Template
Stable Value Fund - Fund Profile 2 Factsheet Template
Stable Value Fund - Fund Profile 1 Factsheet Template
Single Manager Attribution 4 Factsheet Template
Single Manager Attribution 3 Factsheet Template

Risk Model Analysis Fixed Income Manager Factsheet Template

Risk Model Analysis Equity Manager I Factsheet Template

SRR

Risk Model Analysis - Portfolio Factsheet Template

Exercise 13: Leveraging the
Presentation Studio Risk
Model Templates
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Exercise 13: Leveraging the Presentation Studio Risk Model Templates

opens.

8. Select the My Lists radio button.
9. Using the drop-down menu, select the Risk Model Investment List and click Ge.
10. In the Available Records section, select the JPM fund.

11. Click OK. You are returned to the Investments: Settings window.

Find Investrent >
within () Universes | @ My I_iﬁtsl () My Searches
| Risk Modell v |
Find By Name ~ (@ Begins with () contains
fz';lnclude Only Surviving Investments
Available Records

Total records: 2

Jump to record name: |

iAXA Rosenberg Pan-Erup Eq Alpha A EURAcc (EUR,IED008365730 Port+Perf Rej
JPM Europe Strategic Growth I {acc) EUR (EUR,LU0248049172 Port+Perf,RepPe

Help OK Cancel

7. Under the Name column, click the magnifying glass. The Find Investments dialogue box

Index.

12. Under Display Benchmarks, use the first drop-down menu to select Morningstar Category

[

Hame
JPM Europe Strategic Growth &, 29/06/2006
Display Benchmarks
Morningstar Category &y ~ | &
Mormingstar Index viay

1 C k2

Inception Date Category [ Show Display Name c

EAA Fund Europe Large-C  [¥]

oo™

JPM Europe Strategic Growt | Display Benchmark 1~ |&/ | Display Benchmark 2~ ||

Display Benchmark 1~ | &
Display Benchmark 1~ | &
Display Benchmark 1 v |&

Display Benchmark 2~ |4
Display Benchmark 2~ |4
Display Benchmark 2~ |4

Category Average

‘ EAA Fund Europe Large-Cap (&, 01/11/1988

Europe Large-Cap Growtt [ EAA Fund Europe Large-Caj

Oisplay Benchmark 1 ~ |&

Display Benchmark 2~ ¢

OK Cancel

13. Click OK. The template opens in a new window.

MAORNINGSTAR
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Risk Model Exercise 13: Leveraging the Presentation Studio Risk Model Templates

When using a Morningstar Template, we recommend checking the report settings. In this
exercise, you will learn how to check which Risk Model is used (and eventually change
it), set the currency and layout options for the report.

Do the following:

1. From the Home tab, click Workbook. The Workbook Settings window opens.

2. Using the Currency drop-down menu, select Euro (or the desired currency of your
choice).

3. Using the Risk Models drop-down menu, note how Standard Factor Model (USD)
is selected as the default risk model for this report.

Workbook Settings: Data

L Las] =27 (F =" = )
Data| | Layout | Style | Peer Group | Attribution | Index Group | Asset Exposure

Time Period
Start Date End Date
|1 Year ago ) |Last Quarter End 4| o
Rolling Window Size Rolling Window Shift
3 Years = 1 Month hs

Week Ends On | Saturday >
Portfolio Data: As-of-date
Most Recent Portfolio b

Data Source
Return Type Return Series
Total Return ¥ Monthly Returmn »

Currency Total Return Type
Euro bt Pre-tax ~

TOSK-TTEE Nate

Euribor 3 Month EUR @

Risk Models
Standard Factor Model (USD) i

[ ] Most Recent Exposure
| Extended Performance
[/ Require Continuous Source Data

| ok || cancel |

You may change risk model to suit your purpose at this point, but in this exercise we will
remain on the Standard Factor Model (USD).

Morningstar Direct 2021 23
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Risk Model Exercise 13: Leveraging the Presentation Studio Risk Model Templates

4. Click the Layout tab.

Using the Paper Size drop-down menu, select A4.

6. Under Component Title Settings, use the Font Colour drop-down menu to change from
red to dark blue (1% colour).

o1

‘Workbook Settings: Layout

i | ea | | EE el Bal ) il
Data || Layout |style | Peer Group | Attribution | Index Group | Asset Exposure
Overall Workbook
Font Color Page Color Faper Size Report Language
T - a4 v Follow User Preference
Margins
Top Bottomn Left Right
1.27 cm H$] [L02em & [0.74cm t$1 [074em 1€
Layout Font Morningstar 1 U 1-U =

/| Show "Source: Morningstar Direct” at page bottom

[] Show content of "Multiple” data points

["] Dynamically display Morningstar Analyst/Momingstar Quantitative Rating

[ ] Display Watermark in PDF |For Internal Use Only v

Component Title Settings
Font Size Font Color Bar Style Background Color

12 B | — © —

Text Component Settings
Font Size Font Color

12 v I
Table Component Settings
Table Row Spacing Null Value Display Mode Zero Value Display Mode
Consistent: White Space At Bottom b Blank A Zero ~
Odd Row Color Even Row Color

| ok || cancel |

7. Click OK to validate your changes.
The report reloads with the applied settings.

This report contains many of the components we viewed in the previous exercises from
the Workspace.

You will find all Risk Model components by clicking the Performance section the bottom-
left corner of the window and switching to the Risk Model section.

All components will then appear on the bottom toolbar of the report. As usual with
Presentation Studio, blue icons are chart components, and orange icons are table
components.

s EFT LT FI-EREELT:

You can go over the various components displayed on the report pages and make any
changes as appropriate.

8. Click the Gear icon in the top-left corner of the window to save your report.

Please note that the last page of the report will only display data for those users who
subscribe to the advanced Global Risk Model package.

The advanced Global Risk Model package includes Risk Factor Attribution, Risk
Decomposition, and Custom Scenarios.

You can find out more about those items in Appendix A.

MmHmNGSTAH Morningstar Direct 2021
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Risk Model Appendix A: Advanced Risk Model

Advanced Risk Model provide access to additional risk model components, such as: Appendix A: Advanced Risk

» Risk Factor Attribution: attribute the total fund return of a selected period into the Model

37 equity factors (Morningstar Global Equity Model) and residual return.

» Risk decomposition: attribute the total fund volatility of a selected period into the
37 equity factors (Morningstar Global Equity Model) and residual return

» Custom scenarios: create your own custom scenario where a time series of
simulated or historical market return distributions generate simulated behaviour of
a portfolio.

With the Risk Factor Attribution component, you can see how the total fund return of a
selected period is attributed into the 37 equity factors (Morningstar Global Equity Model)
and residual return.

Risk Factor Attribution

You will be able to identify the sources of return in your investment or portfolio as a result
of your risk factor exposure. What was the true source of active returns for a fund for a
given period? Was it the stock selections a manager made, or the fund's exposure to
particular factors? This component attempts to discern that answer.

Do the following:

1. Using the left navigation panel, open the Workspace folder and go to Investment Lists >
My Lists.

2. Double-click the Risk Model Investment List you created in Exercise 1: Creating an
Investment List.

3. Select the JPM fund and go to Action > Risk Model > Risk Factor Attribution.

My Lists
|
Action~ | & ~ w ¥ View Snapshot - | M save |
r Save As 3 Base
Currency
Add To 3
r Move To Ipha A EURAcc Euro
Delete (acc) EUR Euro
Settings 3
Reports ]
Interactive Charts »
3

Premium,/Discount
View Holdings 3
View Owners 3

View Fundcede Info

| Risk Model I Factor Profile
Presentation Studio Charts b Historical Risk Exposure

Performance Attribution 3 Rick Exposure Snapshot
Portfolic Analysis I Risk Factor Attribution

Holdings Risk Factor
Multiple Risk Exposures
Multiple Risk Premiums

Risk Decomposition

Average Detail Report
Stock Intersection
¥-Ray

Risk Premium Returns

Scenario Metrics

Scenario Trend

Filing I

@ Note: As a reminder, you will only see this option if you subscribe to the Advanced Risk

Model.
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Risk Model Appendix A: Advanced Risk Model

4. Click the Gear icon to the right of the window to access the Settings.
5. Click Morningstar Risk Models and select Standard Factor Model (USD).

M Morningstar Direct - m} X
fhelp B Send us feedback
We want to hear what you think about our risk model chart. Use the above button to leave feedback.
Risk Factor Attribution * Standard Factor Model (USD) = 01/03/2021 - 31/08/2021 = JPM Europe Strategic Growth | {acc) EUR O RN
Portfalie  Benchmark Active -
_ Contrib % Contrib % Contrib % -1150 0 1150 2300

Total Return @ nale 19.09 @ 2.78

Investment Specific () i e ille 0.06

Factor Total O] 16.64 1392 @ 2.2 |

¥ Region 22190 2340 -0.15 _l
Equity Market 1759 7% @ -0.36 | |
Developed Europe 461 113 e 0.13 |
Developed North A. .. 030 lihe 0.05 |
Emerging Latin Ame. .. 030 02 @ 0.06 |
Emerging Middle Ea. .. 0.02 002 @ -0.00
Emerging Europe -0.07 -0 e -0.02
Emerging Asia Pacific -023 -021e -0.02
Developed Asia Pacific -0.34 -lie 0.01

¥ Style 2338  -043e 2.76 |
Momentum 238 -03e 272
Quality 0.38 15 e 0.13 |
Yield 0.12 0lie -0.02 I
Liguidity 0.03 -003e 0.06 h

The Risk Factor Attribution component reveals a positive Portfolio Contribution in terms of
Total Return, Investment Specific and Factor Total, outperforming the benchmark.

If we look at each group of factors, most of the return is derived from the regional factors,
where this specific manager pretty much allocated the same way as the benchmark. You
can easily see this by doing the following:

1. Click the arrow next to each group of factors ta close it.

Risk Factor Attribution * Standard Factor Model (USD) = 01/03/2021 - 31/08/2021 * JPM Europe Strategic Growth | (acc) EUR @ @ K [T
Portfolio ~ Benchmark Active
— Contrib % Cantrib % Contrib % -1150 0 1150 23.00
Total Return ()] 2187 e 19.09 @ 2.78
Investment Specific (T) 523 e e 0.06
Factor Total O] 16.64 1397 @ 272 |
» Region [19e] 23:e [F015] |
» Style 2338  -043e 2.76 |
» Sectar 041e  -03%e 1.35 |
» Currency -89 =105 e -1.24

You now have a clear picture as to which group of factors contributed the most or the
least to the Active Contribution (Portfalio Contribution — Benchmark Contribution).

< Note: the end date is one month in arrears due to the production schedule for the
Morningstar Global Risk Model data.
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Appendix A: Advanced Risk Model

2. Expand the Region section by clicking on the arrow.

I Momingstar Direct

- [m] *

" Help | ) clipboard

B Send us feedback

We want to hear what you think about our risk model chart Use the above button to leave feedback.

Risk Factor Attribution = Standard Factor Model (USD)

01/03/2021 - 31/08/2021 = JPM Europe Strategic Growth | (acc) EUR [ORE M

Portfolic  Benchmark Active
Contrib % Contrib % Contrib %

- v
Total Return @ 2187 @ 19.09 @ 278
Investment Specific @ iZie il7e 0.06
Factor Total (O] 16.64 1382 e 272
¥ Region 2219 ® 2234 ® =0.15
Equity Market 17.59 7% e -0.36
Developed Europe 461 ii3 @ 0.13
Developed North A__ 0.30 0% e 0.05
Emerging Latin Ame.. 0.30 0l%5e 0.06
Emerging Middle Ea.. 0.02 002e -0.00
Emerging Eurape -0.07 -00s @ -0.02
Emerging Asia Pacific -0.23 -2l e -0.02
Developed Asia Pacific 034 -3 e 001
» Style 233 e -4 e 2.76
> Sector 0L41e -0%e 1.35
» Currency =329 @ =]l05 e =124

-11.50 0 11.50 23.00

Which regional factor has the highest Active Contribution?

@ Note: The Equity Market factor results from our estimation methodology and captures
the common equity market movement globally or for a specific region. For fixed-income
securities, we currently group factors into duration and credit. You can find more details

in Appendix C of the Risk Model Methodology paper.
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Risk Model Appendix A: Advanced Risk Model

Morningstar's Risk Decomposition component decomposes estimated portfolio risk into  Risk Decomposition
its individual factor components, allowing users to view the sources of total and active

risk within each portfolio. With this tool, users can dissect estimated portfolio risk along

the dimension of the factors in Morningstar's Global Risk Model, developing an

understanding of each factor's marginal and total risk contribution.

You can find more details in the Risk Decomposition Methodology paper.

In this exercise you will discover what type of Active Risk your portfolio has.
Do the following:

1. Close the Risk Factor Attribution component and return to the Investment List's grid view.
2. With the JPM investment selected, go to Action > Risk Model > Risk Decomposition.

My Lists
L
Action* | & A « ¥ View Snapshot + | B save
[ SaveAs 4 EE=D
Currency

Add To 4

r Move To Ipha A EURAcc Euro

Delete (acc) EUR Euro
Settings 4
Reports 3
Interactive Charts 3

=
I Risk Model 4 I Factor Profile

Presentation Studio Charts 3 Historical Risk Expasure
Premium/Discount Holdings Risk Factor
View Holdings 4 Multiple Risk Exposures
View Owners 4 ple Risk Premium
View Fundcode Info Risk Decompaosition
Performance Attribution 3 Risk Exposure Snapsno
Portfolio Analysis Risk Factor Attribution
Average Detail Report Risk Premium Returns
Stock Intersection Scenario Metrics
X-Ray Scenario Trend
Filing I

3. Click the Gear icon to the right of the window to access the Settings.
4. Click Morningstar Risk Models and select Standard Factor Model (USD).
5. Click Done.

At this point you may also set the time period to something other than the default 3
months and choose a different benchmark than the default Morningstar Category Index.
If you choose to decompose by holdings instead of factors, you will need access to the
benchmark’s constituent data.

6. Click the side of the component to exit the Settings panel.

< Note: The analysis is run over the last 3 months by default, but you could of course
change the time period from the Settings panel.
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Appendix A: Advanced Risk Model

x

) i 7

Risk Model
— O
Help B4 Send us feedback
We want to hear what you think about our risk model chart Use the above button to leave feedback.
Risk Decomposition = by Factors = Standard Factor Model (USD) = 01/06/2021 - 31/08/2021 = JPM Europe Strategic Growth | {acc) EUR (3)
Marginal Marginal

Portfolio Benchmark Active  Contrit to Contrit fo Contrit to
v Exposure Exposure Exposure  Total Risk @ Active Risk @ Total Risk @
- T
Total Risk 9.45
Total Factor Risk 9.20
Idiosyncratic Risk 2.16

Factors
¥ Reqgion — — - - — 4.79
Equity Market 0.97 0.93 -0.02 312 129 303
Developed Europe 068 067 0.01 278 0.10 1.88
Emerging Latin America 004 003 0.01 039 -0.91 0.02
Developed North America 0.09 0.07 0.02 0.10 0.70 0.01
Emerging Europe 0.01 0.01 0.00 -0.31 -1.98 -0.00
Emerging Asia Pacific 0.02 0.02 -0.00 -091 -0.17 -0.02
Developed Asia Pacific 0.04 0.04 -0.00 -145 -039 -0.05
Emerging Middle East & Africa 0.02 0.02 -0.01 -188 -288 -0.06
¥ Currency — — - - — 3.94
Australian Dollar -081 -0.76 -0.05 -265 -184 2.16
Euro -0.38 -023 -0.10 -175 -0.86 067
British Pound -0.15 -007 -0.09 -215 -125 033

|

Here are a few definitions:

» Marginal Contribution to Total Risk: measures the impact to total portfolio risk
caused by one-unit change from each exposure

=> In the example of Equity Market, if the Portfolio Exposure goes up by 1%, then the
Marginal Contribution to Total Risk will go up by 0.312.

» Marginal Contribution to Active Risk: measures the impact to active portfolio
risk by one-unit change from each exposure

=> In the example of Equity Market, if the Portfolio Exposure goes up by 1%, then the
Marginal Contribution to Active Risk will go up by 0.129.

» Contribution to Total Risk: Portfolio Exposure from the beginning of period *
Marginal Contribution to Total Risk

=> In this example, Region is the factor group with the highest Contribution to Total
Risk, and the Equity Market factor is the highest contributor.

Morningstar Direct 2021
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Appendix A: Advanced Risk Model

You can also view the information at the holding level. Note that you will be required to
have access to the index’s constituent data for this type of analysis.

If you do have access to the index’s constituent data, switch to an ETF proxy or another
index where you have access.

To view holdings-level risk decomposition, do the following:

1. Click the Gear icon to the right of the window to access the Settings.
2. Click Decomposition by and select Holdings.

3. Click Done.

4. Click the side of the component to exit the Settings panel.

M Morningstar Direct - O X
Help ﬁ Clipboard B Send us feedback
We want to hear what you think about our risk model chart. Use the above button to leave fesdback
Risk Decomposition ® by Holdings = 01/06/2021 - 31/08/2021 = JPM Eurape Strategic Growth | (acc) EUR [OR= N
Marginal Marginal

Portfolio Holding Benchmark Contribution to~ Contribution fo G ion to
Name Weight % Holding Weight % Active Weight %  Totel Risk (D Active Risk (D) Total Risk (D

LVMH Moet Hennessy Louis Vuitton SE 437 161 2.76 0.03 0.02 0. IL‘II
Evolution AB 0.92 0.00 0.92 0.12 0.13 0.1
Cie Financiere Richemont SA 194 049 1.05 0.06 0.05 0.09
EQT AB Ordinary Shares 0.47 0.00 0.47 0.16 0.17 0.08
Kering SA 1.20 0.57 0.63 0.05 0.05 0.07
Atlas Copco AB A 129 0.56 0.73 0.05 0.05 0.06
ASML Holding NV 542 112 13 0.01 0.01 0.06
Nordic Semiconductor ASA 0.26 0.00 0.26 0.21 0.21 0.03
D'leteren Group 0.29 0.00 0.29 0.18 0.17 0.03
Sartorius Stedim Biotech SA 0.78 0.00 0.78 0.07 0.06 0.03
Diageo PLC 247 171 0.76 0.02 0.02 004
Indutrade AB 0.26 0.00 0.26 0.16 0.16 004
Partners Group Holding AG 1.06 024 0.82 0.04 0.04 0.04
Lindab International AB 0.25 0.00 0.25 0.16 0.16 004
Interroll Holding Ltd 0.53 0.00 0.53 0.07 0.07 004
Instalco AB 0.23 0.00 0.23 0.16 0.16 004
Walters Kluwer NV 0.69 0.30 0.39 0.05 0.05 004
Vitralife AB 0.20 0.00 0.20 0.13 0.13 004

|

Which holding has the highest Contribution to Total Risk?
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With Scenario Analysis, you can access pre-defined scenarios using the Scenario Trend Custom Scenarios
component as seen in Exercise 11: Scenario Trend.

With the Advanced Risk Model subscription, you can also create two types of custom
scenarios:

» Macro-Financial Scenarios
» Market-Driven Scenarios

With each item, you can create a new scenario based on an existing one or create a new
one from scratch.

In this exercise you will learn how to create a custom scenario for each type from scratch.
Do the following:

Close the Risk Decomposition component and return to the Investment List's grid view.
With the JPM investment selected, go to Action > Risk Model > Scenario Trend.

Click the Gear icon to the right of the window to access the Settings.

Click Scenarios and select Macro-Financial Scenarios.

Scroll down to the bottom of the list and click Manage. Your default web browser opens
and takes you to the Custom Scenarios page on Direct Web edition.

® & @

@ Macro-Financial Scenarios @ T

Plezse craate your own scenario

6. Inthe top-left corner, click the Create Custom Scenario icon. The Choose your
Methodology window opens.

Custom Scenarios

Create
E Custom e (0/24 Selected| Type

Scenario
] 1 ESGImpactIncrease ) Read Only Market-Driven
] 2 Movel Coronavirus Outbreak () Read Only Wacro-Financial
3 US Interest Rate Hike () Read Only acro-Financial
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Choose Your Methadology X

Morningstar offers two types of scenario analysis methodologies that you can use to build your own custom scenarios.

Macro-Financial Market-Driven

Read More Read More

Macro-Financial Scenario Analysis allows you to manipulate multiple Market-Driven Scenario Analysis allows you to zero in and quickly
macroeconomic variables and explore the potential impact of economic explore how changas to a single index or security can affect your
events on investment performance. investment or partfolio

New From Existing Scenario Create New Scenario New From Existing Scenario Create New Scenario

From there you can choose the scenario type and either base it on an existing scenario or
start from scratch.

Today's headlines in the world is that oil price is up 20% and Europe inflation is up 30%.
Let's see how this will affect portfolios. The shocks will take place over the default six
months and then the forecast for the fund will be seen for the ensuing default 4 months.

Macro-Financial Scenario

To create a Macro-Financial scenario, do the following:

1. Under the Macro-Financial tile, click Create New Scenario. The Create Macro-Financial
Scenario window opens.

2. Use the Risk Model drop-down menu to select Global Equity Model (EUR).

Under Macro-Financial Models, click Select on the Global Macro Model tile.

4. Under Impacted Investment, type MSCI World NR EUR to see how it would be affected
by this scenario.

w

= Note: You could select any investment of your choice.

N

Create Macro-Financial Scenario | Untitled Help ( Ceose )

Risk Model 0/08elected | + AddVarizbles  Customize Shock(D) (i) Shack Type: Percentage \/
I Global Equity Model (EUR} VI

Duration of Shack (Months)

Macro-Financial Models &

! - i’ Global Macro Model Eurozane Macro UK Macra Model Asia-Pacific Macro

Model Model

Duration of Forecast (Months (1)

4 0 {O—n

Impacted Investment

@ MSCI World NR EUR § Select ) § Select ) § Select )

@ Note: The Impacted Investment section is not compulsory, there is already a default
benchmark there. Once you are back in Workspace, you can retrieve this scenario for the
fund of your choice using the Scenario Trend component.
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Various variables that can be used with this model appear on screen. You can either
enter individual values under each month or enter the overall value in the Shock By %
column and the system will fill in the data for you.

Do the following:

1. Inthe list of variables, activate the toggle switch for WTI Qil Price.

2. Under Shack By %, type 20.

3. From the toolbar, click Add Variables > Macro-Financial Models > Eurozone Macro
Models.

4. Click Eurozone — Consumer Price Index (YY) to add it to the list of variables.
5. Activate the toggle switch for Eurozone — Consumer Price Index (YY).
6. Under Shock By %, type 30.
7. Inthe Forecasted Monthly Return section, click Calculate.
Create Macro-Financial Scenario | Untitled v Hep ( Closs )
Risk Model 0/385ekcied  AddVarisbles  Customize ShockD) () Shock Type: Percentage V'
iotel by sl 0 v ] ic Variables Region Current Value  Value Date Shock  Shock By %(D) 202109-30  2021-1031  2021-11-
Duration of Shock (Months) o ’ o o T ]
[ 1 O—— 12 0 Et 3000 500 10.00
) O U - —
Duration of Forecast (Months) (5 ‘;' u - - -
m] U _ _ _
t 0O 10 U . . .
O u — _ _
Impacted Investment m] U _ _ _
Q. MSCI World NR EUR EI v — — —
m] u o) - - _
M u 137 O- — - -
Forecasted Monthly Return = ZUR @
120 — Historical
Returns
-~ Return During
Shock
=+ Return After
69 Shack
Expected
__‘,.-\\ Volatility
18 =
é -33
E 84 Shack Begins
;w‘]?[ EDJ]Z\ 02 03 04 05 06 07 08 03 10 n 12 %22 02 03 03 05 06
The Forecasted Monthly Returns now displays the following information:
» Historical Returns
» Return During Shock
» Return After Shock
» Expected Volatility during and after Shock
8. Click Save.
9. Name the scenario WTI Qil Price and Eurozone CPI. You may also enter a description if
required.

Name your scenario
WT! Qil Price and Eurazone CPI
Describe your scenario

WTI Oil price up 20% and Eurozone CPl up 30%.

10. Click Save again.
11. Click Close.
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Let's now create a Market-Driven scenario, which allows users to select a market index to
determine the impact of user-specified market shocks on factor exposures, portfolio
returns, Value at Risk, or VaR, and Conditional Value at Risk, or CVaR. Market-Driven Scenario

In this exercise, we will leverage the S&P 500 up 10% scenario and modify it to see what
happens if MSCI World NR EUR goes up 10% instead.

Do the following:

1. In the top-left corner, click the Create Custom Scenario icon. The Choose your
Methodology window opens.

2. Under the Market-Driven tile, click New from Existing Scenario. The Choose Existing
Scenario window opens.

Choose Your Methodology X

Morningstar offers two types of scenario analysis methodologies that you can use to build your own custom scenarios.

Read More Read More
Macro-Financial Scenario Analysis allows you to manipulate multiple Market-Driven Scenario Analysis allows you to zero in and quickly
macroeconomic variables and explare the potential impact of economic explore how changes to a single index or security can affect your
events on investment performance investment ar portfolio.

New From Existing Scenario Create New Scenario New From Buasting Scenario I Create New Scenario

Choose Existing Scenario

Q  Search for Scenario Name Last Modified Date Created Date
-

¥ Morningstar Scenarios

ESG Impact Increase  Read Only 21/05/2021 11/03/2020
S&P 500 up 10% | Fead Only 05/11/2019 05/11/2019

S&P 500 up 20%  Read Only 05/11/2019 05/11/2019
S&P 500 down 10%  Read Only 05/11/2019 05/11/2019
S&P 500 down 20%  Read Only 05/11/2019 05/11/2019

3. Click S&P 500 up 10%. The Editing Market-Driven Scenario window opens.
4. In the Shock Details section, search for MSCI World NR EUR.
5. Click on the name when it appears to select it.

We will keep the other values as they are.

6. To see how it would affect the JPM fund, type jpm Europe strategic growth I (acc) EUR
in the Impacted Investment field.

7. Click Calculate to view an example of the impact.
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Editing Market-Driven Scenario | S&P 500 up 10% Help w Close :il
Risk Model Forecasted Cumulative Return = EUR @
Global Equity Model (EUR) I ¥ 337 -= Mean Forecast
Shock Details Volatility
Search for an investment or portfolio to shock 94=81
-~ vaR
Cf MSC! World NR EUR| -36
Shock Percentage (+/-) == sgaBR
0 0% —O———— 0% oo
Duration of Shack Simulations
16 1Week —(O——————— 104 Weeks Percent of
Assets
9.1

Impacted Investment
Search for an investment or portfolio to analyze the impact of the
scenario

Q. JPM Europe Strategic Growth | (acc) EUR

= -149

Today 16 Weeks Later

The Forecasted Monthly Returns now displays the following information:

Mean Forecast
Volatility

VaR

CVaR

CVaR Range
Simulations
Percent of Assets

Click Save As.
9. Name the scenario MSCI World up 10%. You may also enter a description if required.

v v v v v v Vv

o

Name your scenario

MSCI World up 10%

Describe your scenario

MSCI World NR EUR increases 10% over 16 weeks

10. Click Save again.
11. Click Close.
12. Close your web browser and return to Morningstar Direct.
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You can now access those custom scenarios via the Scenario Trend component. If the
component is still open, you will need to close it and regenerate the chart to pick up the
new scenarios.

Do the following:

1. Close the Scenario Trend component and return to the Investment List's grid view.

2. With the JPM investment selected, go to Action > Risk Model > Scenario Trend.

3. Click the Gear icon to the right of the window to access the Settings.

4. Click Scenarios and select Macro-Financial Scenarios.

5. Scroll down to the bottom of the list and select the WTI Qil Price and Eurozone CPI
scenario.

6. Click Done.

7. Click the side of the component to exit the Settings panel to view the impact on this
investment during this Macro-Financial scenario.

Scenario Trend * Global Multi-Asset Model (USD) * Cumulative Return = JPM Europe Strategic Growth I {acc) EUR ® @@

219 WTI 0il Price and

209

397

Eurozone CPI
26861

8. Click Scenarios and select Market-Driven Scenarios.

9. Scroll down to the bottom of the list and select the MSCI World up 10% scenario.

10. Click Done.

11. Click the side of the component to exit the Settings panel to view the impact on this
investment during this Market-Driven scenario.

Scenario Trend * Global Multi-Asset Mode! (USD) * Cumulative Return * JPM Europe Strategic Growth | (acc) EUR @ @

1146

286

MSCI World up
10%

1091
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Factor Profile Morningstar Factor Profile Methodology

The Morningstar Factor Profile shows an equity portfolio’s exposure to seven standard
investment factors that are broadly accepted in the investment industry as being
important drivers of risk and return. At a glance, investors can use this new visual — and
the underlying data — to better understand their holdings, diversify portfolios, manage
expectations, and anticipate outcomes.

Style — The style factor describes the aggregate expectations of market participants for
the future growth and required rate of return for a stock, based on the same measures
used for the Morningstar Style Box. A higher exposure to the style factor indicates higher
growth.

Yield — The yield factor describes the dividend and buyback yield of a company, based on
the trailing 12 months. A higher exposure to the yield factor indicates higher yield for
investors.

Momentum — The momentum factor describes how much a stock has risen in price over
the past year relative to other stocks, calculated by subtracting the trailing 1-month
return from the trailing 12-month return. A higher exposure to the momentum factor
indicates the company has performed well recently.

Quality — The quality factor describes the profitability and financial leverage of a
company, based on an equally weighted mix of trailing 12-month return on equity and
debt-to-capital ratios. A higher exposure to the quality factor indicates a higher quality of
the firm.

Volatility — The volatility factor describes the maximum observed spread in long-term
returns, based on the trailing 12-month standard deviation of daily returns. A higher
exposure to the volatility factor indicates larger variation in long-run outcomes.
Liquidity — The liquidity factor describes the trading frequency of a company, based on
trailing 30-day share turnover. A higher exposure to the liquidity factor indicates higher
share turnover.

Size — The size factor describes the market capitalization of a company, based on the
same measure used for the Morningstar Style Box. A higher exposure to the size factor
indicates smaller market capitalization (though we plot large-cap exposure at the top of
the size capsule to simplify the Factor Profile visual and keep all “high” or “large”
indicators aligned at the top).

Historical Risk Exposure

The Historical Risk Exposure component helps you evaluate the risk embedded in an
asset or portfolio of assets through time, by visualizing exposures to factors captured by
Morningstar's risk model. The component depicts one factor at a time (via the blue bar),
along with how this exposure compares to a benchmark (the black line), as well as the
premia that factor currently commands in the market (the red line).

Use this component to identify strategy changes related to a specific factor. Has a
manager had consistent exposure to a factor over time? Did a manager increase or
decrease exposure to a factor in light of a shift in the risk premium associated with it?

Holdings Risk Factor

The Holdings Risk Factor component displays a table of risk factor data points for the
holdings of a portfolio. Use this component to discover and evaluate the underlying
company-level risk factors in your portfolio, and which holdings are responsible for the
overall exposures of the portfolio.

Appendix B: Risk Model
Components — Definitions &
Methodologies
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Risk Model Appendix B: Risk Model Components — Definitions & Methadologies

Multiple Risk Exposures

In the Multiple Risk Exposures component, you can view the risk factors a portfolio has
been exposed to over time. This component can be used to identify strategy changes,
consistency of process, and to isolate a manager's strategy.

You can use the Component Settings icon to turn factors off, or switch to a different
group of factors. Move the cursor over a line to see its value at a point in time.

Multiple Risk Premiums

This component visualises the return premia of each risk factor to show you what's in
favour or out of favour within the broader capital markets over time. This view is agnostic
of any investment and is designed to show you a market level view.

Risk Decomposition (add-on) Risk Decomposition Methodology

Morningstar’s Risk Decomposition component decomposes estimated portfolio risk into
its individual factor components, allowing users to view the sources of total and active
risk within each portfolio. With this tool, users can dissect estimated portfolio risk along
the dimension of the factors in Morningstar's Global Risk Model, developing an
understanding of each factor's marginal and total risk contribution.

Risk Exposure Snapshot Morningstar Risk Model Methodology

Track an investment's underlying factor exposure at a single point in time or through
twenty years of history to get a picture of the potential sources of risk.

A factor is an observable condition (such as value/growth or market sector) appearing to
influence asset returns. A factor exposure is a numeric measure of how much a particular
asset tends to be affected by a factor. Exposures can be positive, negative, or zero, and
can change over time.

Use the Risk Exposure Snapshot component to identify strategy changes related to
multiple factors and the associated risk premiums (the returns attributed to the specific
factor).

Risk Factor Attribution (add-on) Morningstar Risk Model Performance Attribution
Methodology

|dentify the sources of return in your investment or portfolio as a result of your risk factor
exposure. What was the true source of active returns for a fund for a given period? Was it
the stock selections a manager made, or the fund's exposure to particular factors? This
component attempts to discern that answer.

Risk Premium Returns

The Risk Premium Returns component presents factor trailing and calendar year returns
at the market level in both a table view (default) and bar graph view. Use it as a
complimentary component to the Multiple Risk Premiums component to see the factor
returns during more specific time periods. This view is agnostic of any investment and is
designed to show you a market level view.
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Scenario Metrics Morningstar Risk Model Historical Scenario Analysis Methodology

The Scenario Metrics component is used to answer the question, “What would happen to
a fund or portfolio if markets were impacted by some well-known predefined historical
event?” To answer this question, the historical returns for stocks are analysed as if the
event were happening today.

By default, the Scenario Metrics component shows a chart which includes the Alpha,
Max Drawdown, Return, Standard Deviation and Tracking Error for the entire time period
of the predefined scenario of a selected fund for four scenarios. You can select any of the
pre-defined scenarios that Morningstar has created, as well as surface custom scenarios
if you have access to that capability.

Scenario Trend

See your investment's forecasted cumulative return if significant market and
macroeconomic events occurred again today, like the 2003 Bond Selloff, 2020 Novel
Coronavirus Outbreak, or 2014-2015 Qil Price Drop. You can select any of the pre-defined
scenarios that Morningstar has created, as well as surface custom scenarios if you have
access to that capability.

Macro-Financial Scenario Analysis Methodology
Macro-Financial Scenario Analysis for Manager Selection
Market-Driven Scenario Analysis Methodology
Market-Driven Scenario Analysis for Investment Research
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