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Working with the Scenario Analysis Worksheet

In either an Investment Workbook or Portfolio Workbook, the Scenario Analysis
worksheet shows how one or more accounts, funds, or portfolios would perform if
conditions from a past market event were to recur.

This section covers the following topics and exercises:

» What can | discover using the Scenario Analysis Worksheet? (page 4)

» What scenarios are shown on the Scenario Analysis worksheet? (page 5)

» How are the scenario analysis values calculated? (page 7)

» Exercise 1: Display just one scenario at a time (page 9)

» Exercise 2: Apply a benchmark to the Scenario Trends component (page 12)

» Exercise 3: Add a fund for comparison (page 13)

» Exercise 4: Convert the chart to a table (page 14)

» Exercise b: Find the drawdown for a fund during a scenario (page 15)

» What is the Global Multi-Asset Risk Model? (page 18)

» Exercise 6: Use the Global Multi-Asset Risk Model to compare fixed-income funds
(page 19)

» Exercise 7: Find the day the maximum drawdown would be reached in a scenario
(page 27)

» Exercise 8: Create a screen to find emerging markets funds (page 30)

» Exercise 9: Evaluating the potential impact of two scenarios on emerging markets
funds (page 32)

» Exercise 10: Create a custom worksheet (page 36)

< Note: This exercise guide makes use of content you created in the Creating Screens guide. If
you did not create the content as part of those exercises, use a list or screen you created.

The Scenario Analysis worksheet shows how one or more accounts, funds, or portfolios
would perform if conditions from a past market event were to recur. For example, in
mid-2011, the U.S. Congress and the President faced off in a showdown over whether
to increase the debt ceiling to continue borrowing to fund the government. The issue
was resolved four months later, but the intervening dispute took a toll on equity and
fixed income investments alike.

What would happen if the same risk premia were applied to a portfolio today, given its
exposure to the 36 factors in the Morningstar Global Risk Model?

Overview

What can | discover
using the Scenario
Analysis Worksheet?
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Working with the Scenario Analysis Worksheet What scenarios are shown on the Scenario Analysis worksheet?

The Scenario Analysis worksheet shows four pre-defined scenarios by default, but What scenarios are
several others are also available. Not all scenarios are shown at once, in order to make shown on the Scenario
the components easier to read. Analysis worksheet?

The following table describes the available pre-defined scenarios, but you can also see
the description of a scenario by changing the Scenario Trend component’s Data View
setting to Table and hovering the cursor over the information icon for a scenario.

= Menu | Investment Analysis | *Fquity Fund

Allocation Style MPT Risk Factor Risk Premium Factor Artribution Scenario Analysis Notes
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; ’ rop
WW"' sk Models R
0.00 Global Equity Model gy | —
N:
- 1325 Calculation N
Cumulative Return
1 Aberdeen Emerging Markets Instl ~26.43 v
2 Aberde Small C: " " Scenaria 8
2 Aberdeen US Small Cap Equity Inst Svc o e s
3 American Funds Washington Mutual A 09 1 12 0 01z 03
R 2018 2019 Display Benchmark N
4 Aviel Fund Investor No Benchmark /
5 JPMorgan Emerging Markets Equity L 5
. ) omparisons f— . .
& Morgan Stanley Inst Global Franchise CL PARNX | Scenario Metrics: Pamassus USeIFected : ypE s Start by converting this
7 Morgan Stanley Inst Intemational Eg o COmpOnen[ to a table
8 Morgan Stanley Inst US Real Estate | Display Settings 1d A
9 Neuberger Berman Sustainable Eq Inves| 2098 Data View 5 |z 0
10 Pamassus : Chart le

fenu Investment Analysis | *Equity Fund v

Allocation Style MPT Risk Factor Risk Premium Factor Attribution

‘Sustainable Funds N Q, PARNX | Scenario Trend: Period Return | Parnassus

( —j“ + 2007 - 2008 Oil Price Rise
= -  3montks

Scenario Neme

v 01/18/2007 to 06/27/2008
o 12003 Bond Selloft @ 0il prices experienced a sustained -
2 2007 — 2008 Dl Price Rise IQI rise from around $40/bbl in January 453
1 Aberdeen Emerging Markets nsi 3 2007 - 2009 Subprime Cisis and Subsequent finan. © 2007 to Just less than $150/bbl on -359 Then hQ‘{ef_The cursorovera
2 Aperdeen US Small Cap Equity Inst Sve 4 2014 - 2015 0l Price Drop @ Ju\';;ﬂ:, Ll Tlh Sl’ s co nbc ;jad —043 scenario’s information icon
= = ! with substantial falls in global equity A R
mericen Funds Washingon Hual & — to see its description
4 Ariel Fund Investor
5 JPMorgan Emerging Markets Equity L
€, PARNX | Scenario Metrics: Parnassus LR C N

argan Stanley Inst Global Franchise

organ Stanley Inst International Eq

8 Morgan Stanley Inst US Real Estate | it [ | gnﬁ:ﬁﬁnnd A
e ello
8 Neuberger Barman Sustainable Eq Inves; 2098 n
2007-20080il |}

Morningstar Direct Cloud Editions March 2019 5

MOHMNGSTAH © 2019 Morningstar. All Rights Reserved.



Working with the Scenario Analysis Worksheet What scenarios are shown on the Scenario Analysis worksheet?

Group Name Scenario Name Scenario Description

Global Macro 2003 Bond Selloff In 2003, from June 12 to August 31, bond markets saw their largest
sell-off since 1994. The U.S. dollar, Yen, and Euro yields all increased
sharply. Ten-year U.S. Treasury yields increased from 3.11% on June 13
to over 4.40%, Japanese government bond yields rose 50 basis points,
and bunds rose 70 basis points. Yields continued to rise at longer
maturities until late August in Japan. Little direct impact was seen on
equity markets during this time period, and the relative price of financial
institutions did not move substantially as compared to the rest of the
equity market.

2007-2008 Qil Price Rise From January 18, 2007 to June 2, 2008, oil prices experienced a
sustained rise from around $40/bbl to just less than $150/bbl on July 15,
2008. This rise coincided with substantial falls in global equity markets.

20072009 Subprime This scenario follows the track of the subprime crisis and subsequent
Crisis and subsequent banking crisis and recession (October 2007—February 2009). In October
Financial Crisis 2007, Ben Bernanke delivered a speech suggesting that the banking

system was healthy, but that the ultimate implications for financial
markets were uncertain. Over the next year, approximately a million
houses entered foreclosure. Credit markets froze through the successive
bank failures worldwide. The S&P 500 fell 57% over this time period.

2014-2015 Qil Price Drop From June 2014 to January 15, 2015, the price of oil fell from around
$115/bbl to below $70/bbl, after around five years of reasonably stable
prices. Equity markets rose during this time.

US Focus 2006 Amaranth Hedge On September 18, 2006, the founder of the Amaranth Advisors hedge
Fund Collapse fund advised investors that the fund had lost 50% of their assets in the
month-to-date, and a total of $6.6bn losses by the end of September.
The fund essentially had a large losing bet on North American natural
gas prices. Ultimately the collapse did not cause substantial systematic
distress in financial markets as counterparties quickly stepped in to
stabilize the natural gas market.

2011 Debt Ceiling The US Public Debt Acts impose a limit on the total borrowings of the
U.S. government. In May 2011, the U.S. Congress delayed raising the
debt ceiling for a time, which caused some speculation around the
possibility of a default on the U.S. debt. The U.S. suffered its first credit
rating downgrade from S&P on August 5, 2011, and both Moody's and
Fitch moved to a negative outlook. The downgrade was associated with
substantial falls in world equity market prices. But bond prices rose, and
yields on 10-year Treasuries moved from 2.56% to 2.34% by the time the
ceiling was raised at the end of September 2011.

Morningstar Direct Cloud Editions March 2019 6
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Working with the Scenario Analysis Worksheet How are the scenario analysis values calculated?

Group Name Scenario Name Scenario Description
Emerging Markets | 2004 Emerging In May 2004, a substantial increase in U.S. Treasury long-term yields
Market Crisis appeared to drive substantial increases in emerging market spreads,

especially for the most risky credits. This caused large falls in many
emerging market equity markets over a two-week period.

2006 Emerging In May and June 2006, emerging market equities suffered their worst
Market Selloff decline since the 1998 Russian debt crisis, This correction occurred after
strong increases in those markets in the earlier part of the year.
Developed markets were less affected. The Nikkei-225 fell
approximately 15%, the Eurofirst-300 just over 9%, and the S&P 500 by
6%.

European Markets | 2010 Greek Crisis In April 2010, after a series of scandals that revealed that Greek
government debt statistics were unreliable, all major credit rating
agencies downgraded Greek government debt to junk. On May 2, 2010,
the IMF, European Commission, and European Central Bank provided an
EUR 1108 loan to cover repayments of Greek government debt,
contingent on the implementation of austerity measures to reduce
public spending and increase tax revenue. The measures triggered a
general strike in Greece on May 5 and ongoing political instability. The
outstanding Greek government debt was largely held by Greek and
other European banks, and the crisis provoked a sell-off in European
financial sector equities.

The Scenario Analysis components use a fund's exposure to the 36 factors in the How are the
Morningstar Global Risk Model. In concert with the fund’s constituents, the factors scenario analysis
calculate the probable impact of past market events on a fund, should they re-occur in values calculated?
the future. Note the following:

» The Global Risk Model formula can be applied only to equity-based funds, and
» The Global Multi-Asset Risk Model formula can be applied to fixed-income funds
and equity-based funds.

Morningstar Direct Cloud Editions March 2019 7
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Working with the Scenario Analysis Worksheet How are the scenario analysis values calculated?

For each scenario calculation, the following inputs are used:

» a scenario generation date (for example, the current date)

» a scenario start date and end date (for example, the start and end dates of the
2003 bond sell-off event)

» a sequence of daily factor premia from the start date to the end date of
the scenario, and

» the exposures for the current portfolio as of the scenario generation date.

From these inputs, a single time series of returns whose length is the time between the
start date and the end date is produced, along with the following collection of time
series descriptive statistics:

> returns

» standard deviation
» max drawdown

» alpha, and

» tracking error.

To calculate the time series return and other statistics, the following calculation
is used:

1. Multiply the portfolio weights by the risk factor exposure matrix to produce 36
portfolio-level exposures.

2. Foreach day in the time series, multiply the 36 portfolio exposures by the 36 premia for
that day, and total the result to calculate an expected portfolio return. Together, these
construct a portfolio return series.

< Note: A return value is not calculated for weekends and global holidays (such as New Year's

Day), but a return is calculated for other market holidays.

3. Calculate a variety of time series metrics (for example, max drawdown) for these various
risk factor premia.

Morningstar Direct Cloud Editions March 2019 8
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Working with the Scenario Analysis Worksheet Exercise 1: Display just one scenario at a time

Although four pre-defined scenarios are depicted by default, you can isolate as many Exercise 1: Display just
or as few as you want in the components on the Scenario Analysis worksheet. In this one scenario at a time
exercise, you will show just the 2003 Bond Selloff scenario. You will select a fund from

the Passive Mid-Cap Value screen. (If you do not already have this screen, you can

create it now. You can also use another list or screen containing fixed-income funds.)

Do the following:

1. If the Passive Mid-Cap Value screen appears on the Home page for you, you can click
it. Otherwise, hover the mouse over the Menu icon, then select Lists & Screens.

Lists & Screens Model
Large cap funds List 071202017~ fame
Environmentally Focused CI. .. Scraen 06/21/2017 Model1
assive Mid-Cap Value Funds Screen 06/21/201 MadelZ If this screen is available on
Gold-Rated Large Cap Funds List 06/21/2017 Fund Lind  YOUT Home page, click to select it
Growth Stocks Screen 06/21/2017 Cornerst
Stocks to Watch List 06/18/2017
DOL Bargains List 06/19/2017
Global Equity Best Ideas List 06/01/2017
Gold Rated Large Cap Funds Screen
My Three Stocks List
US Equity ETFs List

i b
+_- e !

AT

\Workbooks

g If you do not see the screen on
f C\ g the Home page widget, access
N this page via the Menu icon

its & Screens

Custom Scenarios

Column Sets

o ge cap funds
Grid Batch Reports e ?
Grid Batch Schedules ironmentally Focused

sive Mid-Cap Value Funds
Markets Maonitoring d-Rated Large Cap Funds

"Marningstar Research wth Stocks
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Working with the Scenario Analysis Worksheet

Exercise 1: Display just one scenario at a time

Click the Passive Mid-Cap Value Funds screen. (If you do not have this screen, use
another list or screen containing equity-based funds.)

When prompted to select a workbook, click Equity Fund. The workbook opens.
Select the Scenario Analysis worksheet. This worksheet contains two components:

» Scenario Trend, and
» Scenario Metrics.

< Note: The components in a worksheet always reflect data for the selected item in the
left-hand pane. For these exercises, you can leave the top item selected, so long as it displays
data in the components on the Scenario Analysis worksheet.

Investment Analysis | *Equity Fund

MPT Risk Factor

Risk Premium

Attribution Active Share Characteristics Allocation

Grid View v [N Holdings Style

* Untitled List v/

Risk Attribution

Naty

Scenario Analysis

!;.a'ns Ticker  Secld
1 First Trust Multi Cap Val AlphaDEX® ETF FAG  FOUSAOGGID  MidCapVa 75 x - S&P 500 TR USD
2 First Trust RBA Quality Income ETF QINC  FO0DDOSB5E Mid-Cap Vz 24 Fedoadk - - SE&P 500 TR USD
3 Global X SuperDividend™ US ETF DIV FO Mid-Cap Va 3 o - - S&P 500 TR USD
4 Guggenheim RBP® Dividend A v FO0000 Mid-Cap Va 45 Hdw - - S&P 500 TR USD
5 Guggenheim RBP® Dividend C v F Mid-Cap Va 60 e - - S&P 500 TR USD
6  Guggenheim RBP® Dividend | TVEIX FO Mid-Cap Va 37 Hdx - - S&P 500 TR USD
7 Guggenheim RBP® Dividend P v FO Mid-Cap Va 43 Jedor - - S&P 500 TR USD
8 NuShares ESG Mid-Cap Value ETF N. FO V Mid-Cap Va - - - - S&P 500 TR USD
9 Oppenheimer Mid Cap Revenue ETF RWK FOUSAQBPHE ~ Mid-Cap Va 37 Hodow - - S&P 500 TR USD
10 PowerShare: rarian Opportunities ETF CNTR FO P Mid-CapVa 62 i - - S&P 500 TR USD
11 PowerShares High ¥ PEY  FEUSAD4AD3  Mid-CapVa 1 Aok - Nautral S&P 500 TR USD
12 PowerShares High VI PEY  FEUS D3 Mid-CapVa - - - Nautral S&P 500 TR USD
13 PowerShares Russell Midcap Pure Val ETF PX FEUSAD4ADC \id-Cap Va 51 ¥ - - S&P 500 TR USD

Investment Analysis | *Equity Fund Q Search for Reports and Research

Grid View V' Performance Attribution Active Share Characteristics Holdings Allocation Style MPT Risk Factor

If this worksheet
does not
automatically show. ..

additional worksheets

In the Scenario Trend component at the top of the worksheet, click the Component
Settings icon. The Component Settings menu opens.

6. Click Scenario > Pre-defined Scenarios, then deselect all except the 2003 Bond Selloff.

* Untitled List v/
View Worksheet
n Column Set
@ Performance
v Rank Cz
Name Ticker  Sscid Attribution
Active Share
1 First Trust Multi Cap Val AlphaDEX® ETF FAB  FOUSAOBGIQ  Mid-CapVa... - .
Characteristics
2 First Trust RBA Quality Income ETF QING  FOODDDSBSE Mid-Cap Va
3 Globel X SuperDividend™ US ETF MidCap Va... Holdings
4 Guggenheim RBP® Dividend A Mid-Cap Va Allaation
5 Guggenheim RBP# Dividend C Mid-Cap Ya Style
6 Guggenheim RBP® Dividend | Mid-Cap Ya MPT
7 Guggenheim RBPE Dividend P Mid-Cap ¥ .usethe
bugag: e = d via- va r . P
; . - : fisk Facto Ellipsis icon to see
NuShares ESG Mid-Cap Value ETF N.. FOO00OXTV7 Mid-Cap Va...
Risk Premium
9 Oppenheim Cap Revenue ETF RWK FOUSAOBPHE  Mid-Cap Va
- Risk Attribution
10 PowerShares Conirarian Opportunities ETF CNTR FO LPM Mid-Cap Va...
11 PowerShares High Y PEY ~ FEUSAD4AD3  Mid-Cap Va I ; — I
12 PowerShares High PEY  FEUSAD4AD3  Mid-CapVa... Notes
13 PowerShares Russell Midcap Pure Val ETF PX FEUSADAADC ~ Mid-Cap Va Alerts
14 PowerShares S&P MidCap Low Volatil ETF * FO v Mid-Cap Va... Analyst Take
15 Principal Shareholder Yield ETF PY FO! NE - Mid-Cap Va Research
16 ProFunds Mid ( lue Inv M FOUSADZTY Mid-Cap Ya
17 ProFunds Mid Cap Value Svc M FOUSAOZTXU  Mid-Cap Va T8 Hex -
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Working with the Scenario Analysis Worksheet

Exercise 1: Display just one scenario at a time

7. Click Done.

enu  Investment Analysis | *Equity Fund v
ActiveShare  Charcteristics  Holdings  Allocation ~ Style ~ MPT  RiskFactor  RiskPremium  Factor Atiibuion  [EESSRIAVAMUSSAVENN  Nots  Alerts
Passive Mid-Cap Value Funds ' Q QVAL | Scenario Trend: Cumulative Return | Alpha Architect US Quantitative Val ETF N
= T Compnent Settings Selloft
Calculation
<500 Cumulative Return 0 0l
4 Selected > |8
300000 = Use the
Display Benchmark Crisis .
o Benchmark squent Component Settings
“izs000 Cemparisons 5 s icon to select this item
0 Selected 2
15 0il

@ Scenario

|F'lefdefined Scenarios

Macro-Financial Scenarios

Menu Investment Analysis | *Equity Fund ecurities and Research

Active Share

Characteristics

HL"

Then select this option

Holdings  Alocation  Syle  MPT  RiskFactor  RiskPremum  Factor Aribuion  [EECCSINIRPUPORERVIN  Notes 4+
Passive Mid-Cap Value Funds \/ &1 | Q QUAL  Scenario Trend: Cumulative Return | Alpha Architect US Quantitative Val ETF [eIE N
. n (<) Pre-defined Scenarios -
‘\T + Q= 20.00000 S 1 Selloff
Global Macro
o L
_— LRLL] 2003 Bond Selloff |
M [ ]'2007 - 2008 Ol Price Rise 8
A 300000 g
(] 2007 - 2009 Subprime Crisis and Crisis
Subsequent Financial Crisis *quent
1450000 ftsis
[] 2014 - 2015 Ol Price Drop 82

8. Click away from the Component Settings menu to close it.

< Note: The Scenario Metrics component at the bottom of the Scenario Analysis worksheet is
not affected by the change you made in the Scenario Trend component.

Be sure only this
scenario is selected

Morningstar Direct Cloud Editions March 2019
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Working with the Scenario Analysis Worksheet

Exercise 2: Apply a benchmark to the Scenario Trends component

Isolating a single scenario makes the time series chart easier to read, but it is difficult
to determine the quality of the fund’s performance by this metric alone. To compare it

to its Morningstar Index, do the following:

< Note: When a benchmark is used in the Scenario Trends component, only one scenario (the

topmost selected scenario) at a time can be displayed.

1. Inthe Scenario Trends component at the top, click the Component Settings icon.

2. Click the Display Benchmark option, then select By Relevancy > Morningstar Index.

Exercise 2: Apply a
benchmark to the
Scenario Trends
component

Style Risk Premium Factor Attribution Scenario Analysis v
. QVAL = Scenario Trend: Cumulative Return | Alpha Architect US Quantitative Val ETF | 2003 Bond Selloff E N
5.24597 Component Settings 1 Selloff
Calculation
3.93048 Cumulative Return
Scenario
e 1 Selected
262298
NE;LB;I];F\ mark )
131148 -
Comparisons
0 Selected
0.00000
Display Settings
s Outs v
- Q
3.93448
262295 User
No Benchmark
131148
0.00000

Q avaL

0.24597

383448

262298

131149

0.00000

1311438

—3.24645

Style MPT Risk Factar Rigk Premium Factor Anribution Scenario Analysis Notes

Scenario Trend: Cumulative Return | Alpha Architect US Quantitative Val ETF | 2003 Bond Selloff

@:‘w By Relevancy

Best Fit Index
ETF Index Proxy

Marningstar Category Index

Selloff

[ENN

Note the options
to choose to display
the Marningstar Index

Marningstar Index

Manager Preferred Benchmark

Primary Prospectus Benchmark

V

08 09 0
2018

3. Click away from the Component Settings menu to close it. Would the fund outperform

the benchmark if this scenario were to reoccur?

MAORNINGSTAR

Morningstar Direct Cloud Editions March 2019
© 2019 Morningstar. All Rights Reserved.



Working with the Scenario Analysis Worksheet Exercise 3: Add a fund for comparison

The benchmark is a nice contrast to the fund in focus, but you can also select up to Exercise 3: Add a
eight other funds for comparison. Do the following: fund for comparison

1. Inthe Scenario Trends component at the top, click the Component Settings icon. The
Component Settings menu opens.

2. Click the Comparisons option.
3. Inthe Search all Securities field, type TRMCX, and click the name of the fund when

it appears.
4. Click Done.
Style MPT Risk Factor Risk Premium Factor Artribution Scenario Analysis
O, QVAL | Scenario Trend: Cumulative Return | Multiple Investments | 2003 Bond Selloff E eiN
530755 Component Settings starUs
TR USD
e Calculation 5
3.88066 Cumulative Return —_—
R rchitect
_— Scenario titati
265377 1 Selected >| e
¢ Benchmark N
1.32689 gstar US Mid Val TR USD
Comparisons N
0.00000 0 Selected 4
137689 Display Settings
Data View 5
—2 5377 Chart
—4.53957 v
08 03 0

Note the options

Style MPT Risk Factor Risk Premium Factor Amtribution

- to choose
L QVAL  Scenario Trend: Cumulative Return | Multiple Investments | 2003 Bond Selloff e &Y to dISplaV a fUnd
S50 (<) Comparisons -: =arus || forcomparison
TR USD
3.98066 trmex |
rchitect
T oes37 T. Rowe Price Mid-Cap Value TR :,‘,,“ V||ilative
T Asse0s
1.32689
0.00000
—1.32689
—-2.65377
—4.53957
08 09 10
2018
5. Click away from the Component Settings menu to close it. Did the fund in focus
outperform the T. Rowe Price fund?
Morningstar Direct Cloud Editions March 2019 13
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Working with the Scenario Analysis Worksheet Exercise 4: Convert the chart to a table

Exercise 4: Convert the
chart to a table

You can move your mouse over the time series line in a chart to see the return values at
any point in time, but seeing the data in a table might be easier than trying to find
information for a specific time period within the scenario.

& Note: By default, the data shown in a chart reflects a calculation based on the cumulative
return of an investment in the scenario. When you switch to displaying the information as a
table, the default calculation switches to showing you period return for an investment.

To convert the chart to a table, do the following:

1. Click the Component Settings icon in the Scenario Trends component at the top. The
Component Settings menu opens.

2. Click the Data View option, then select Table.

Search for Securities and Research

Risk Factor Risk Premium Factor Artribution Scenario Analysis

Sryle MPT

| (;}l =N

L avAaL Scenario Trend: Cumulative Return | Multiple Investments | 2003 Bond Selloff
530755 Component Settings Price
Value
s Calculation s
3.980668 Cumulative Return
star US
R Scenario TR USD
285377 1 Selected ’
Display Banchmark 5 fehitect
1.32689 Morningstar US Mid Val TR USD titative
—_— Comparisans s
0.00000 T. Rowe Price Mid-Cap Value P
Ry Display Settings
Data View 5
~2.65377 Chart
—4.53957 v _
08 09 10
2018

Style MPT Risk Factor

Search for Securities and Research

Risk Premium Factor Attribution Scenario Analysis

Note the options

<L avAL Scenario Trend: Cumulative Return | Multiple Investments | 2003 Bond Selloff F 1
) Datav to choose to display
5.30755 (<) Data View ;i
- - bl the data in a table
Value
" Chart ~/
3.98066 1
Table jstar US
E—— TR USD
265377 \:/ T04048
Alpha Architect
e US Quantitative
Val ETF
0.00000 485895
—1.32689
—2.65377
—4.53957
08 09 10
2018

3. Click away from the Component Settings menu to close it. Note that for the 2003 Bond
Selloff scenario, data appears only for the 1 week, 1 month, and 2 months data columns
(because that is how long the bond selloff lasted). Other scenarios will show data in the
table reflecting the duration of the scenario.

Morningstar Direct Cloud Editions March 2019 14
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Working with the Scenario Analysis Worksheet Exercise 5: Find the drawdown for a fund during a scenario

The default calculation setting for the Scenario Trend component shows you the Exercise 5: Find the
cumulative return for a fund as a time series. You can instead opt to see either the drawdown for a fund
return of $10K (that is, you can see what $10,000 invested at the beginning of the during a scenario

scenario becomes at the end of the scenario), a series of period returns, or the
drawdown a fund experiences from peak to trough during a scenario.

This exercise shows you how to display the drawdown value for the 2007-2009
Subprime crisis and subsequent Financial Crisis. The drawdown is calculated daily in
table view, and encompasses over 500 market days in this scenario, so finding the final
drawdown value is easier when the component displays a chart. (The table display is
useful if you want to find the day the maximum drawdown was reached for a fund
during a scenario, which is explored in the next exercise.)

To find the drawdown a fund suffered by the end of the 2007-2009 financial crisis, do
the following:

1. Click the Component Settings icon in the Scenario Trend component at the top. The
Component Settings menu opens.

2. Click Scenario > Pre-defined Scenarios, then deselect the 2003 Bond Selloff, and
select the 2007-2009 Subprime Crisis and Subsequent Financial Crisis.

3. Click Done.

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis v MNotes

C, QVAL  Scenario Trend: Period Return | Multiple Investments | 2003 Bond Selloff E [E N

Component Settings

Investment Name 1 week 1 month 1

= Calculation
| ETE P Period Return

1 VS,reI;cied

Morningstar US Mid Val TR USD
T. Howe’Fli’:e Mid-Cap Value

Display Settings

Table

@ Scenario @

I Pre-defined Scenarios I !

Macro-Financial Scenarios

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis % Notes Alerts
@, QVAL | Scenario Trend: Period Return | Multiple Investments | 2003 Bond Selloff 4 B CN
lg:l Pre-defined Scenarios
Investment Name 1 week 1 month PR 1 NOTB The OptiOnS

- i . . - to choose to
(] 2003 Bond Sellof display this scenario
["] 2007 — 2008 Oil Price Rise

2007 — 2009 Subprime Crisis and
Subsequent Financial Crisis

] 2014 — 2015 Ol Price Drop
US Focus
] 2006 Amaranth Hedge Fund Collapse
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Working with the Scenario Analysis Worksheet

Exercise 5: Find the drawdown for a fund during a scenario

4. Click the Calculation option, then select Drawdown.

Style MPT Risk Factar Risk Premium Factor Attribution

Q. avAaL

Investment Name

Scenario Trend: Period Return | Multiple Investments | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis ] N

Motes Alerts
B
Component Settings
1 month 1
Calculation 5
Period Return
Scenario
1Selected ’
Marningstar US Mid Val TR USD ’
TTHoL\e rice Mid-Cap Value ’
Display Settings
Table ’

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis V' Notes Alerts
Q. QVAL  Scenario Trend: Period Return | Multiple Investments | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis Tr &
(<) Calculati :
(&) Caleulation Note the options
Investment Name 1 week 1 month : 1
v to choose
: o to select this option
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Working with the Scenario Analysis Worksheet Exercise 5: Find the drawdown for a fund during a scenario

5. Click the Data View option, then select Chart.

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis v MNotes Alerts
Q. QvAL io Trend: Di | Multiple | | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis
Morningstar US Mid Val TR Alpha Component Settings
Time Period T. Rowe Price Mid-Cap Value
v ; ?
>
>
T. ce Mid-Cap Value 2
Display Settings
e >

Style MPT Risk Factor Risk Premium Factor Arribution

Note the
options to choose
to select this option

€L QAL | Scenario Trend: Drawdown | Multiple Investments | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis £

Morningstar US Mid Vel TR Alpha (<) Data View
Time Period T. Rowe Price Mid-Cap Value usD
-—

6. Click away from the Component Settings menu to close it. What would the final value
be for the fund in focus?

Style MPT Risk Factar Risk Premium Factor Attribution Scenario Analysis Nates Alerts
€L QVAL | Scenario Trend: Drawdown | Multiple Investments | 2007 — 2009 Subprime Crisis and Subseguent Financial Crisis [ NEN
0.00000 T. Rowe Price
Mid-Cap Value
—17 57593
257593 What would the
Morningstar US value be at the
~13.22462 WMid Val TR USD end of the scenario?
—43.95894
Alpha Architect
US Quantitative
P — Val ETF
—26.44923 AM AINCOA
e —-40.24584
—-39.67385
-52.69846
(1] 10 11 12 01 02 03 04 05 06 07
2018 2019
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Working with the Scenario Analysis Worksheet What is the Global Multi-Asset Risk Model?

The Morningstar Global Multi-Asset Risk Model allows you to examine risk in What is the Global
multi-asset funds and portfolios (including fixed-income investments). It captures Multi-Asset Risk Model?
equity risk premiums across the global equity and fixed-income universe, and the

interest-rate component of USD-, EUR-, GBP-, and CHF-denominated bonds in terms of

the respective shift, twist, and curvature factors of the U.S., German, British, and Swiss

government yield curves.

The Global Multi-Asset Risk Model includes the 36 risk factors from the Global Equity
Risk Model.

To qualify for analysis with the Global Multi-Asset Risk Model, a fund or portfolio must
meet the following requirements:

» Cannot be a fund-of-funds

» Must have a portfolio report date within the last six months
» Market capitalization > USD 1 million

» Liquidity > USD 10,000

» Region-size rank < 500

» Sector-size rank < 250

» Sector-region-size rank < 50

» Sector-country-size rank < 10, and

» United States-size rank < 2,000.

@ Note: ADRs are not eligible.

At this time, the following fixed-income funds are excluded from coverage:

» bonds denominated in currencies other than USD, EUR, GBP, and CHF
» callable bonds

» mortgage-backed securities, and

> interest derivatives.

To learn more about the Morningstar Global Multi-Asset Risk Model, please read
Morningstar Risk Model Methodology.

Morningstar Direct Cloud Editions March 2019 18
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Exercise 6: Use the Global Multi-Asset Risk Model to compare

Working with the Scenario Analysis Worksheet fixed-income funds
In this exercise, you will compare the results for two fixed-income funds under Exercise 6: Use the
different scenarios. The Equity Fund workbook should still be open. Global Multi-Asset Risk

Do the following:

Model to compare
fixed-income funds

1. In the Equity Fund workbook, open the screen Analyst-Rated Fixed-Income Funds. If
you do not have this screen, create it now.

2. Select the Scenario Analysis worksheet.

3. Atthe far-right of the worksheet tabs, click Edit to open the Component Library.

Inve. ..
Risk Premium Factor Attribution Scenario Analysis v/ Notes :
Click here.
Analyst-Aated ... N Scenario Trend: Cumulative Retum (USD) | AB Diversified Municipal el e SN
Tne analysis provided is based on the 43.7% coverage that is available for the fund yo..
= 2003 Bond Selloff 2014 — 2015 0l Price Drop
0.02
—0.07
03 05 07 09 n 0
= . 2019 2020
4 AB Income Advisor
—| 5§ A3Intermediate Bond A
& American Funds Bond Fund Scenario Metrics: {USD] | AB Diversified Municipa e N
B 7 American Funds Interm Bd f
& American Funds Lid-Term Tx The analysis provided is based on the 43.7% coverage that is available for the fund yo_ ..
rican Funds ST Bd Fd of
— e M 2003 Bond Selloff M 2007 — 2008 Ol Frice Rise
rican Funds Tax-Ex
B rican Funds US AL s
| 12 American High-income Mun —.
] 13 Artisan High Income Investo -0.07
—] 14 Baird Aggragate Bond Inst Alpha Tracking Error
Morningstar Direct Cloud Editions March 2019 19
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https://advisor.morningstar.com/AWSOE/Training/WMCloud/Risk-Model-User-Guide.pdf#M3.8.link.analystrated

Working with the Scenario Analysis Worksheet

Exercise 6: Use the Global Multi-Asset Risk Model to compare
fixed-income funds

4. Delete the Scenario Metrics component.

Inve_
Risk Premium Factor Attribution Scenario Analysis
Analyst-Rated Fixed Income F... > Scenario Trend: Cumulative Return (USD) | AB ... i X Component Library
o Q. Search Co
L it The analysis provided is based on the 43.7% coverage that. .. L stlyien
- [ ] Dra d drop
Name 2003 Bond Selloff rag and drop
" o components to add
2 B EL . 5 to worksheet. Use
AB Diversified Municipal
— = component headers
7 AR Global Bond A il
L)oo iRaTnancs L 5 | toreamange and
3 AB High Income A i delete.
] 4 icome Advisor
e : Allocation
5 AB Intermediate Bond A -
= & American funds Sond Sund T T e T, : H—pttoratoT
s e e Scenario Metrics: (USD] | AB Diversified Muni... {:'rl X | E .
B 7 American Funds Interm Bd F § GlobalR... @ Click here to
— BT L = delete the
s L SLEI L LES R A The analysis provided is based on the 43.7% coverage that. .. i Historica... (1) Scenario Metrics
9 American Funds ST Bd Fd of . i ~ component.
o= FENTCTI. ~ e M 7003 Bond Selloff M 2007 — 2008 Ol Price Rise # Revenue...
0 American Funds Tax-Exempt =
i American Funds US Governr L - # styleBox (0
- 2 -‘\.'.9':3'1-4';"'7:3115 Mun i Atiribution
3 Artisan High Income Investa —0.07 - :
—] 14 Baird Aggregate Bond Ins Tracking Error S eishuw
EquityA... 0 |+
The Scenario Trend component now occupies the full companent area.
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Exercise 6: Use the Global Multi-Asset Risk Model to compare
Working with the Scenario Analysis Worksheet fixed-income funds

5. Inthe Component Library, drag the Scenario Trend component to the component area,
placing it at the bottom of the component area.

Factor Attribution Scenario Analysis Motes

Scenario Trend: Cumulative Return (USD) | AB Diversified Municipal {3 X Component Library
HATIIIM 2 IMAITM [N
}, Search Compone

e e

The analysis provided is based on the 43.7% coverage that is available for the f...

— 2003 Bond Selloff  — 2014 — 2015 0il Price Drop )] | ScterPot || O
0.02

Risk Model

£ Historical Risk . (D)

0.00 =

Holdings Risk ... ()

E Multiple Risk .. ()

-002 =

Multiple Risk ... (O

& Risk Decompo... (D)
-0.03 i Risk Exposure . (D)
= Drag this. ..
Scenario Metrics () o
-0.05 § ScenarioTrend @) |
...to here.
—-0.07 Sustainability
03 ] 7 9 TI T e —
2019 2020 £ Historical ESG (L)
Trnle 5
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Working with the Scenario Analysis Worksheet

Exercise 6: Use the Global Multi-Asset Risk Model to compare

fixed-income funds

6. At the far-right of the worksheet tabs, click Done to close the Component Library.

7. You now have two instances of the Scenario Trend component, both displaying the

same data.

I Scenario Analysis ' Notes Alerts

Q. vaL | Scenario Trend: Drawdown (USD) | 2007 - 2009 Subpri...|

= T. Rowe Price Mid-Cap Value — Momingstar US Mid Val TR USD

& T

0.00

—16.06

-32.12

-64.23
03 05 0 09 1 01
2019 2020
C. QAL |Scenario Trend: Cumulative Return (USD) | Alpha Archit. . | o 8
2014 — 2015 Oil Price Drop = 2003 Bond Selloff ®
13.04
0.00
-15.77
-31.54
-63.07
03 05 i ] i ]
2019 2020

Note the highlighted selections.
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Exercise 6: Use the Global Multi-Asset R
Working with the Scenario Analysis Worksheet

isk Model to compare
fixed-income funds

8. Inthe Grid, to select two funds you want to compare, click one and <CTRL>-click the
other. Now two funds are selected and each component displays a line for each fund.
& Note: At the top of each component, the text “The analysis provided in based on the XX.X%
coverage that is available for the fund you are viewing"” refers to the fund you selected first.
Risk Premium Factor Attribution Scenario Analysis v/ Notes Alerts I Edit
Analyst-Rated ... Vv & | Scenario Trend: Cumulative Return (USD) | 2003 Bond Selloff | Multipl... %3 B &
/-- F)
E\L] The analysis provided is based on the 16.1% coverage that is available for the fund yo...
Name | = AB High Income A = Baird Aggregate Bond Inst
‘ 0
B 1 AB Diversified Municipa !
: 7 AB Global Bond A o
3 AB High Income A 03
] 4 A8 Income Advisor 2019
_] 5 ABIntermediate Bond A
_] 6 American Funds Bond Fund s : e Note the
- 7 American Funds Interm Bd £ Scenario Trend: Cumulative Return (USD) | 2003 Bond Selloff | Mulupl... W B K highlighted
= e e selections.
o AMEencan runds Lid-lerm 1X
= R PR S, The analysis provided is based on the 16.1% coverage that is available for the fund yo...
9 American Funds 5T Bd Fd of
~] 10 American Funds Ta» — AB High Income A — Baird Aggregate Bond Inst
—] 11 American Funds US Governn 0N
] 12 American High-Income Mur
—] 13 Artisan High Income Investo -0
] 14 Baird Aggregate Bond Inst 03
—_— 2019
| 15 Baird Core Plus Bond Inst
i
9. Inthe top component, click the Component Settings icon. The Component Settings

menu opens. Note that the Risk Models selection is Global Multi-Assets Model.

Premium Factor Attribution Scenario Analysis Notes Aleris
Scenario Trend: Cumulative Return (USD) | 2003 Bond Selloff | Multiple Investments <
Component Settings
The analysis provided is based on the 16.1% coverage that is g 4
Sick Apdale —_——e
o1 Glohal Multi-Assets Model (USD) | ? come A
— Calculation
0.8 Cumulative Return ? egate
Scenario y
0.05 4 Selected
Display Benchmark y
003 Mo Benchmark
Display Settings
-0.01 .
Data View
03 04 ?
2019 Chart

When you opened a
list of fixed-income
funds, one of them
was automatically
selected. And because
it's a fixed-income
fund, the Risk Model
changed to the Global
Multi-Asset Model.

Morningstar Direct Cloud Editions March 2019
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Exercise 6: Use the Global Multi-Asset Risk Model to compare
Working with the Scenario Analysis Worksheet fixed-income funds

10. From the Component Settings menu, select Scenario > Pre-defined Scenarios. Clear
the checkboxes for the following:

» 2007-2008 0il Price Rise
» 2007-2009 Subprime Crisis and Subsequent Financial Crisis, and
» 2014-2015 Qil Price Drop.

Make sure 2003 Bond Selloff is still selected.

Risk Premium Factor Attribution Scenario Analysis v

A bond selloff would
o be an important
concern for
fixed-income funds.

Scenario Trend: Cumulative Return (USD) | 2003 Bond Sellaf | Multiple Investments

Companent Settings
The analysis provided is based on the 16.1% coverage that is g 9

o Risk Models

Global Multi-Assets Modst0SD) ? comeA

— Calculat g
0.08 Cumulative =y .
1<) Scenario
Scenario
005 4 Selected | Pre-definad Scenarios |
Dizplay Benchmark Macro-Finaphcial Scenarios
=i No Benchmark I
Display Settings -
. pay e (<) Pre-ddfined Scenarios ([ Done
. - Data Wiew
gg‘g L Chart Global Macyo

| B 2003 Bond Sellofr |
[] 2007 — 2008 Oil Price Rise

[] 2007 — 2009 Subprime Crisis and
Subzequent Financial Crisis

[] 2014 — 2015 Qil Price Drop

11. Click Done, then Click away from the Component Settings menu to close it.

Factor Attribution Scenario Analysis v

Scenario Trend: Cumulative Return (USD) | 2003 Bond Selloff | Multiple Investments e

The analysis provided is based on the 16.1% coverage that is available for the fund you are viewing. ;
Your results will

— AB High Income &  — Baird Aggregate Bond Inst not match these.

o
0.08
0.05

0.03

-0.0m
03
2018

Which of the two selected funds would do better if a substantial bond selloff were
to occur?
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Working with the Scenario Analysis Worksheet

Exercise 6: Use the Global Multi-Asset Risk Model to compare

fixed-income funds

12. In the bottom Scenario Trend component, click the Component Settings icon, then

select Scenario > Pre-defined Scenarios. Clear the checkboxes on all scenarios, then
select 2011 US Debt Ceiling.

= AB High Income A

= Baird Aggregate Bond Inst

Scenario Trend: Cumulative Return (USD) | 2003 Bond Sellof | Multiple Inv...

The analysis provided is based on the 16.1% coverage that is available for the fund you are .

N

0.1

0.08

0.05

-0.01

The analysis provided is based on the 16.1

— AB High Income A

03
2019

— Baird Aggre:

Scenario Trend: Cumulative Return (USD) | 2003 Bond Selloff | Multiple Inv... B =2

Component Settings

e

you are ...

Risk Models

011

0.08

0.05

-0.1

é.c:s.v—A:

03
2014

Calculation
Cumulative Return

Global Multi-Assets Model |

Scenario
1 Selected

NS

Note the h

ighlighted selections.

Display Benchmark
Mo Benchmark

Display Settings

Macro-Finapcial Scenarios

Dz1a Visw
Chart

@:l Pre-defined Scengrios

[] 2007 — 2009 Subjprime Crisis and

Subsequent Finapcial Crisis

] 2014 - 2015 Ol

US Focus

rice Drop

[ ] 2006 Amaranth Hedge Fund Callapse

|ﬂ 2011 U3 Debt Ce

iIingl

Emerging Markets

[ 2004 Emeraing Market Crisis

MAORNINGSTAR
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Exercise 6: Use the Global Multi-Asset Risk Model to compare
Working with the Scenario Analysis Worksheet fixed-income funds

13. Click away from the Component Settings menu to close it.

Factor Attribution Scenario Analysis v Notes Alerts O Edit

Scenario Trend: Cumulative Retum (USD) | 2011 US Debt Ceiling | Multiple Investments &2

The analysis provided is based on the 16.1% coverage that is available for the fund you are viewing.

= Baird Aggregate Bond Inst  — AB High Income A

0.03
—0.05
-0.10
-0.20
03 05
23 Your results will not match these.
Scenario Trend: Cumulative Return (USD) | 2003 Bond Selloff | Multiple Investments AR N

The analysis provided is based on the 16.1% coverage that is available for the fund you are viewing.
= AB High Income A = Baind Aggregate Bond Inst
01
008
0.0

-0
03
2019

Which of the two selected funds would do better if the United States were to experience
a similar debt ceiling crisis?
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Exercise 7: Find the day the maximum drawdown would be reached

Working with the Scenario Analysis Worksheet in a scenario

Exercise 7: Find the day
the maximum drawdown
would be reached

in a scenario

The Scenario Metrics component (at the bottom of the Scenario Analysis worksheet)
contains several metrics reflecting values of the fund in focus for the scenario(s)
selected. One of these metrics is Max Drawdown. You can move your mouse over the
bars in the Scenario Metrics component to see the value for each one. To find the day
the maximum drawdown would be reached if the 2007—2009 Subprime Crisis and
Subsequent Financial Crisis would be repeated for the fund in focus, do the following:

1. In the Scenario Metrics component (at the bottom of the worksheet), move your mouse
over the Max Drawdown bar, then write down the number you see for the 2007 —2009
Subprime Crisis and Subsequent Financial Crisis.

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis '
Gy avaL io Trend: Di | Multiple | | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis =N
0.00000 T. Rowe Price
Mid-Cap Value
—42.57583
Morningstar US
1322852 Mid Val TR USD
—43.958584
Alpha Architect
US Quantitative
Tor iioos Val ETF
—26.44923 AN GARen
: —40.24684
—39.67385
—52.89846
08 10 1 12 o1 0z 03 0a 05 06 07
2018 2019
L QWAL  Scenario Metrics: Alpha Architect US Quantitative Val ETF o N
45.47057 Max Drewdown M 2003 Bond Selloff
—4.20837 2007 — 2008 Oil
—19.06738 Price Rise
B 2007 7009
22.73528 —47.59517 Subprime Crisis
and Su.bsequent Wflte dOWn the
Financial Crisis
= 2014 - 2015 01 value you see here
JE— T e }
0.00000 -7.95235 Price Drop
—26.01344 l
—52.02688
Alpha Mex Drawdown Return Standard Deviation Tracking Errar
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Working with the Scenario Analysis Worksheet

Exercise 7: Find the day the maximum drawdown would be reached
in a scenario

2. Inthe Scenario Trends component (at the top of the worksheet), use the Components
Setting icon to switch the Data View to Table.

Note the options
to choose
to select this option

Style MPT Risk Factor Risk Premium Factor Attribution
Q aval io Trend: D | Multiple | | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis N
0.00000 Component Settings Price
Value
Calculation 593
Drawdown ‘
. star US
_ Scenario ~ IrRusD
1322467 1 Selected < 594
Display Bsnchmark +  lchitect
Morningstar US Mid Val TR USD ’ titative
—26.44923 Comparisons . p
T. Rowe Price Mid-Cap Value s |ps4
Display Settings
-39.67385 Data View N
Chart
P p 0 buti Scenario Analysis d
Q. avaL io Trend: D n | Multiple I | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis & @ 2
0.00000 (<) Date View Price
~ ~ | Value
Char < b33
Table star US
-13.22462 TR USD
! -43.958%4
Alpha Architect
US Quantitative
Val ETF
—26.44923 AN IAROA
: -40.24584
—-39.67385
-52.89846
08 10 1 12 0 0z 03 04 09 06 07
2018 2019

MAORNINGSTAR
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Exercise 7: Find the day the maximum drawdown would be reached
Working with the Scenario Analysis Worksheet in a scenario

3. The component should still be set to display Drawdown. If not, click the Calculation
option and select Drawdown.

Style MPT Risk Factor Risk Premium Factor Antribution Scenario Analysis Notes Alerts
Q. QVAL = Scenario Trend: Period Return | Multiple Investments | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis | {:]}l EN
Component Settings
Investment Name 1 week 1 month 1
= Calculation N
Period Return
Scenario
1 Selected >
Marningstar US Mid Val TR USD 2
T. Howe’Fli’ce Mid-Cap Value »
Display Settings
Tabe >

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis Notes Alerts

Q. QVAL  Scenario Trend: Period Return | Multiple Investments | 2007 — 2009 Subprime Crisis and Subsequent Financial Crisis if &

(<) Calculation

Investment Name 1 week 1 month

' /| Besure toselectthe
correct calculation

v

4. Click away from the Component Settings menu to close it.

5. Inthe Scenario Trends component, click the Expand icon. The component is resized to fill
the available space in the worksheet.

Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis V' Notes Alerts
Q. QVAL  Scenario Trend: Drawdown | Multiple Investments | 2007 — 2008 Subprime Crisis and Subsequent Financial Crisis oo o
Use this icon to
Expand
Morningstar US Mid Val TR Alpha Architect US Quantitative —— enlarge the component
Time Period T. Rowe Price Mid-Cap Value UsD Val ETF

6. Scroll down in the table until you find the date with the drawdown value that matches
the value you wrote down in step 1.

7. Click the Collapse icon. The component is resized to take up only half of the worksheet.
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Working with the Scenario Analysis Worksheet Exercise 8: Create a screen to find emerging markets funds

Some scenarios are better suited to particular types of investments. In this exercise, Exercise 8: Create a
you will use a screen to find emerging markets funds and see what impact the two screen to find
scenarios related to those investments would have on them were the scenarios to emerging markets funds

reoccur. Do the following:

1. From the header, click Create...Screen. The Screener window opens.

< Note: When you are prompted to save the Workbook, click Don’t Save.

Style MPT Risk Factar Risk Premium Factor Artribution Scenario Analysis v
Create

Q. QVAL | Scenario Trend: Drawdown | Multiple Investments | 2007 — 2009 Subprime Crisis and Subsequ L— LN E N
Morningstar US Mid Val TR Alpha Architect USi Screen
Time Period T. Rowe Price Mid-Cap Value usD

-—

2. Select the following Investment Type options:

» Closed- End Fund
» Exchange-Traded Fund, and
» Open-End Fund.

3. Click OK.

4. Inthe Add Criteria area, search for and select Domicile, then choose United States. (To
see the option for United States, you can either filter for “United States,” or move
through the available pages of options until you see it.)

5. Click OK.
6. Inthe Add Criteria area, search for and select Morningstar Category.

< Note: Remember, you can find this data point by searching for the word peer.

7. Select the Diversified Emerging Mkts category.
8. Click OK.

9. Inthe Add Criteria area, search for and select Oldest Share Class. The option for Yes
should be selected.

10. Click OK.

Use this icon
to create a screen

Morningstar Direct Cloud Editions March 2019
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Working with the Scenario Analysis Worksheet Exercise 8: Create a screen to find emerging markets funds

11. In the Add Criteria area, search for and select Asset Allocation - Malaysia.

Screener Cance m

0/323 Logic Mode Be sure the
Investment Type: Closed-End Fund, ExchangeTraded Fund, Oper-End Fund OB ol
AE E"]B[:]"":] ';lgfk.sis nvestmen’ YFE Iosec-tnd rung, txchange-[raged rung, Upen-End Func have matCh

AB Emerging Markets Core Advisor Domiile: United States c® these settings

Markets Multi-A

AB Emerging
Maorningstar Category: Diversified Emerging Mkts

AB FlexFes Emerging Markets Gr

ALPS Emerging Sector Dividend Dogs ETF DIdest Share Class Valug: Yes

AMG TimesSquare Emerging Mkis Sm
AMG Trilogy Emerging Add Criteria

AMG Trilogy Emerging Wealth Equity Z
- i - IR Data Definition for Asset Allocation - Malaysia
AQR Emerging Defensive Styls |

farkets Equity |

A Em ] - i
AQR Em I Asset Allocation The percentage of the portfolio invested
A Asset Allogati in related asset types in that
AQR d Constraint Eq RB Azos:raliaaca o region/country. This may be displayed as Note thehtsrm
AQR TV Emerging Multi-Stylz A5 a percentage of the long only DAL
Absrdean Emeraing Markets Inst Cecep A - investments for the entire portfolio an_d the data
Aberdeen Emerging Markets Ins o {Iong}, short pasitions anly (shart), lang point to select
A dee. arnina Marke < N
Aberdesn Emerging Markets Smlr Co O and short positions [net), or of the long
Acadian Emerging Markets Investor only positions reweighted so the total of
Advisory Research Emerging Mkts Opps the long positions equzls 100% (leng
Alger Emerging Markets | ) =
- - - Asset Allocation -
AllianzGl Best Styles EMkts Eq R6 South Africa
A | a

AllianzGl Emerging Markets Gnsmer Instl

12. Select Regional Equity.

13. Leave the Operator as Greater than or Equal to, and enter 50 as the Value.
14. Click OK.

15. Click Done.

16. Save the screen as Emerging Markets.

Investment Analysis | Grid View v

Grid View W =

* Untitled List

U

+ a & | Column Set v

Lists & Screens

Create New > Use this menu
Ticker to save the screen
Open
Save HiDiv ETF
Morningstar Direct Cloud Editions March 2019 31
MORNINGSTAR

© 2019 Morningstar. All Rights Reserved.



Exercise 9: Evaluating the potential impact of two scenarios on

Working with the Scenario Analysis Worksheet emerging markets funds
Now that you have found emerging markets funds, you can use the Scenario Analysis Exercise 9: Evaluating
worksheet to evaluate them. In this exercise, you will include two scenarios in both the potential impact
components on the Scenario Analysis worksheet, and display two metrics (Alpha and of two scenarios on

Max Drawdown) in the Scenario Metrics component. Max Drawdown allows you to see emerging markets funds
the actual loss for each fund in the scenario, while Alpha shows you whether the
manager added any value in spite of the loss.

Do the following:

1. Use the Workbook menu at the top of the window to open the Equity Fund workbook.

< Note: When prompted to save the workbook, click Don't save.

Investment Analysis | *Grid View v

Workbook

Create New

o

Use this menu
to open a different workbook

Ticker Secld Morningstar Category

[ T T e Y e Y T e Y

2. Open the Emerging Markets screen you just saved.

3. Select the Scenario Analysis worksheet. You will make changes to both components on
this worksheet.
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Exercise 9: Evaluating the potential impact of two scenarios on

Working with the Scenario Analysis Worksheet

emerging markets funds

4. Use the Components Settings icon in the Scenario Trends component (at the top of the
worksheet) to display only the 2004 Emerging Markets Crisis and the 2006 Emerging

Markets Selloff.

Venu  Investment Analysis | *Equity Fund

Active Share Characteristics Holdings. Allocation

Stjle

MPT

urities and Research.

Risk Factor Risk Premium Factor Autribution Scenario Analysis Notes

Emerging Markets \/ &1 | O, EEMD | Scenario Trend: Cumulative Return | AAM S&P Emerging Markets Sect Hi Div ETF N
‘T + Q@ 20.00000 Companent Settings TSalett
— 2
M " Caleulation s |—
Py A Cumlative Retum 08 0il
Name P "y =
Scenaria
v | 4 Selected 4 &
233333 09
= Display Benchmark 5 | casis
No Benchmark Lqment
e Crisis
1350000 s |5
15 0i
2466667 Display Settings |
Dats View Nk
— Chart 4
39,8333

Menu | Investment Analysis | *Equity Fund

@ Scenario

| | Pre-defined Scenarios

Macro-Financial Scenarios

You will have to
scroll down to find
these scenarios; be
sure to deselect the
other scenarios

AciveShare  Characteristics  Holdings ~ Allocation Stle  MPT RiskFactor  RiskPremium  Factor Attibution
Emerging Markets V/ || C EEMD | Scenario Trend: Cumulative Return | AAM $&P Emerging Markets Sect Hi Div ETF { EEIIN
+ Q@ 2000000 (<) Pre-defined Scenarios: T
M US Focus B
— - W 08 0il
e 8833313 ’/" [] 2006 Amaranth Hedge Fund Collapse
Nem P
v W (] 2011 US Debt Cailing 8
Sy 09
iy Emerging Markets crisis
2004 Emerging Market Crisis :f“.'ef"
-13.50000 =
2006 Emerging Market Selloff 06
European Markets S0l
2466667 )
(7] 2010 Greek Crisis 3
-35.63333 V \/JW WY
—~47.00000
8 10 [ 12 0l [73 03 [ 05 06 [ 08
218 2018

5. Click Done.

6. Click away from the Component Settings menu to close it.
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Exercise 9: Evaluating the potential impact of two scenarios on

Working with the Scenario Analysis Worksheet

emerging markets funds

these two scenarios
are selected here

7. Inthe Scenario Metrics component (at the bottom of the worksheet), use the
Components Settings icon to display only the 2004 Emerging Markets Crisis and the
2006 Emerging Markets Selloff.
T T T TR o v
9 AllianzGl Emerging Markets S W 0%
10 American Century Emerging . al
1t cycan e rnyNIE e, CUTLESK  Scenario Metrics: TLESK @ EN
12 AMG Trilogy Emerging Mark. .. I
13 AQR Emerging Momentum St L2 Camponent Settings
14 AQR Emerging Multi-Style | 704 Metric N
15 AQRTM Emerging Mult-Style a0 1 Selected
. A cenarno
16 Ashmore Emerging Markets A. .. 4 Selected >
17 Ashmore Emerging Markets V Caleulation Benchmark N
18 Baillie Gifford Emerging Mark. . Morningstar EM GR USD
19 BLDRS Emerging Markets 50 556 Comparisons N
0 Selected
20 BNY Mellon Emerging Market. ..
il Causeway Emerging Markets Display Settings
22 Columbia Emerging Markets Z Data View
5111 Chart >
23 Credit Suisse Emerging Mark... ~ — o
1 @ Scenario @
| Pre-defined Scenarios | !
Macro-Financial Scenarios
T TTaTIZaT CTTETgITg TarRets O- -
: 1133 4
] AllianzGl Emerging Markets S T § 0
10 American Century Emerging . iy
L e can Coniiy{ i meru} CLTLESK  Scenario Metrics: TLESK H ER N
12 AMG Trilogy Emerging Mark. .. I
13 AQR Emerging Momentum St LE2L () Scenario m B |
14 AQR Emerging Multi-Style | 704 . & SRS @y
Collapse
15 AQR TM Emerging Multi-Style 0.00 ) 2011 US Debt Ceiling
16 Ashmore Emerging Markets A. ..
17 Ashmore Emerging Markets V Emerging Markets
18 Baillie Gifford Emerging Mark. . @ 72004 Emerging Market Crisis
18 BLDRS Emerging Markets 50 _9556 @ 72006 Emerging Market Selloff
20 BNY Mellon Emerging Market. .. European Markets
2 Causeway Emerging Markets ) 2010 Greek Crsis
22 Columbia Emerging Markets Z
5111
23 Credit Suisse Emerging Mark... ~ — -~
8. Click Done.
9. Inthe Scenario Metrics component at the bottom of the worksheet, use the

Components Settings icon to change the Metric to show Alpha and Max Drawdown.
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Exercise 9: Evaluating the potential impact of two scenarios on

Working with the Scenario Analysis Worksheet

emerging markets funds

10. Click Done.
T TTETTOT T T TETRE TS T
- o -1133 v
9 AllignzGl Emerging Markets S.. —m 0
10 American Century Emerging il
n American Century NT Emergi... OLTLESK Scenario Metrics: TLESX SN
12 AMG Trilogy Emerging Mark I
13 AQR Emerging Momentum St... L Component Settings
14 AQR Emerging Multi-Style | 10 Metric s
. . ’ 1 Selected
15 AQRTM Emerging Multi-Style.. =
3 i A -2.19 Scenario
16 Ashmore Emerging Markets A 7 Selected >
17 Ashmore Emerging Markets V... Caloulation Benchmark N
18 Baillie Gifford Emerging Mark -382 Morningstar EM GR USD
19 BLDRS Emerging Markets 50 .. Camparisans >
0 Selected
20 BNY Mellon Emerging Market
21 Causeway Emerging Markets ... Display Settings
22 Columbia Emerging Markets Z Data View
e . ~163 Chart ”
23 Credit Suisse Emerging Mark... ~ — -
7 AllianzGl Emerging Markets Cnsmer.. O TLESX  Scenario Metrics: TLESX > & &
8 AllianzGl Emerging Markets Opps Instl T @ Metrc @
9 AllianzGl Emerging Markets Sm-Cp . I
000 /
10 American Century Emerging Market._ Alpha
1 American Century Emerging Mkrs Val | Max Drawdown
12 American Century NT Emarging Ma [_] Return
13 AMG Trilogy Emerging Markets Eq.. I [7] Standard Deviation
14 AQR Emerging Momentum Style | [7] Tracking Error
15 AQR Emerging Multi-Style |
16 AQR TM Emerging Multi-Style RE -693
17 Ashmore Emerging Markets Active -
18 Ashmore Emerging Markets Value Instl
19 Baillie Gifford Emerging Markets 5
20 BLDRS Emerging Markets 50 ADR ETF
21 BNY Mellon Emerging Markets M
—-13.86
22 Calamas Emerging Market Equity | - E—
Alpha Max Drawdown

Only these metrics
should be selected

11. Click away from the Component Settings menu to close it.

12. Click the name of different investments in the Grid View component to see how they
would be impacted by these two events. Which managers add Alpha even in a scenario

where the fund loses money?
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Working with the Scenario Analysis Worksheet Exercise 10: Create a custom worksheet

Important information about a fund can be gleaned by combining the Scenario Trend Exercise 10: Create a
component with the Risk Exposure Snapshot component (found by default on the Risk custom worksheet
Factor worksheet in the Equity Fund Template workbook). This arrangement allows you

to see not only what the returns for a fund would be in a scenario, but also how the

portfolio’s particular exposures to different factors explain the results.

To create a custom worksheet displaying these two components, do the following:
1. The Equity Fund workbook should still be open. Click the Add Worksheet icon.

= Menu  Investment Analysis | *Equity Fund

Active Share Characteristics Holdings Allocation Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis

Use this icon
Emerging Markets \/ =0 O EEMD  Scenario Trend: Cumulative Return | AAM S&P Emerging Markets Sect Hi Div ETF Add Worksheet | &8 to add aworksheet
‘:T +taw el 2004 Emerging to the workbook
Market Crisis
-2.82646
Name 0.00000 2006 Emerging
Market Selloff
—6.88655
253212
506429
759637
~10.12850
08 (]
2018
©, EEMD  Scenario Metrics: AAM $&P Emerging Markets Sect Hi Div ETF SEERS
vezizs 2004 Emerging
Mariet Crisis
2006 Emerging
Mariet Selloft

2. From the Edit Components panel, scroll down to the Risk Model section, then
drag-and-drop the Scenario Trend component onto the worksheet.

Investment Analysis | *Equity Fund

Holdings  Allocation Style MPT  RiskFactor  RiskPremium Factor Attrbution
Scenario Trend: Cumulative Return | AAM S&P Emerging Markets Sect Hi Div ETF £3 X | Component Library
20.00000 2003 Bond Selloff
14 54858 % Momingster Asset Flows R... ©
2007 - 2008 0il i Momingstar Research 6]
Price Rise
-554478 News
2007 - 2009 i Investment News ©
883333 Subprime Crisis =
and Subsequent § News O]
Financial Crisis . - ~
~39.77206 # Requiatory Filings 0]
2004_201501 | ¥ TopStories (o]
Price Drop
1127826 Performance
-233388 # Correlation Matrix 0]
% Performance Analysis ©
% Retum Growth ©
% Rolling Time Series 0]
1350000 # Scatter Plot 0]
Risk Model
i Historical Risk Exposure 0]
#  Holdings Risk Factar ©
o # Multipe Risk Exposures Drag-and-drop this
% Multiple Risk Premiums ~~ (© component onto
i Risk Exposure Snapshot (D the worksheet
% Stenario Metrics @
# Scenario Trend 0]
-35.63333
Tools
# Impacted Accounts 0]
% MNotes 0]

Morningstar Direct Cloud Editions March 2019 36

MOHMNGSTAH © 2019 Morningstar. All Rights Reserved.



Working with the Scenario Analysis Worksheet Exercise 10:

Create a custom worksheet

3. From the Edit Components panel, drag-and-drop the Risk Exposure Snapshot
component beneath the Scenario Trends component.

Menu  Investment Analysis | *Equity Fund
Charscterisics~ Holdings ~ Allocation Style MPT  RiskFacior Risk Premium Factor Auribution  Scenario Analysis otes Untitled 1 V/
Scenario Trend: Cumulative Return | AAM S&P Emerging Markets Sect Hi Div ETF 23 X | Component Library
13.87685 2003 Bond Selloff

0.00000

- 1160484 Fin

I M,\ 1454858 § Momingstar Asset Fiows 7
‘ A e
e re i ¥ 2007 - 2008 Ol # Morningstar Research
p o Price Rise
o 550478 News

isis
Reguistory Fiings
20142015 01 % Top Stories
-23.20%8 Price Drop
11.27826 Performance
—_— Corelation Matrix
3481452
§ Performance Analysis
4641935
(3 0 il 3 ] (7 ® [ (3 0 ] 08 Fetum Grouth
2018 18 § Rolling Time Series
§ Scatter Plot
Risik Exposure Snapshot: Style 02/06/2018 o X
Risk Model
Portfolio  Bonchmark — -
Risk Factors Ewosure  Exposure +4- B AAM SEP Emerging Markets Sect Hi Div ETF | Marningstar EM GR USD % Historical Risk Exposure
-1.00 050 0.00 050 1.00

% Holdings Risk Factor
Multiple Risk Exposures

Muttiple Risk Premiums.

220 estment News o]
Subprime Crisis
and Subsequent News

Be sure to drop

this component
beneath the Scenario
Trend component

Sce!

Tools

es

[CHCHCNCHCHCHCNCIHCNSING]

Uncategorized

& Aleris

& Scenario Trend

§ Impacted Accounts

4. Click Done.

5. Click the worksheet tab, and select Rename.

Menu | Investment Analysis | *Equity Fund s nd

Use this option

the worksheet

Characierisics  Holdngs  Alocafon  Swle  MPT  FikFacor  RiskPremum  FacurAwibuton  SeenaroAnabsic  Noes  Akns LG RRQ
C EEMD  Scenario Trend: Cumulative Return | AAM S&P Emerging Markets Sect Hi Div ETF it Worksheet ERS
19 97688 Selloft
/,W\'/P_\ A
1160424 » \ i t0 rename
8 -554478
Lt 20072008
Subprime Crisis
and Subsequent
ETr Financial Crsis
=39.27206
o 20122015 0i
~23.20968 Price Drop
11.27826
TR
46 11936
0 0 i B 0 2 © " % [ o7 %
208 2019
Risk Expasure Snapshot: Syle 02/06/2018 IS
Portfolio Benchmark
ik Fectrs Egosue Exgosure 4 B AN SBP Emerging Markets Sect H Div ETF | Morningstar EM 63 USD
100 050 PY 050 100

6. Name the worksheet Portfolio Forecast & Risk Factors, then click Save.
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Working with the Scenario Analysis Worksheet Exercise 10: Create a custom worksheet

7. To save the custom worksheet you created, from the workbook menu, select Save As.

Investment Analysis | *Equity Fund v

MPT Rick Factor Risk Premium

Workbook
Q. EEMD | ScenarioTn  ~ X merging Markets Sect Hi Div ETF
Lreate New
19.87688 Open

"\ )\r/‘/
11.60484 | lM \.MV
M — Use this option to

0.00000 W save the workbook

-11.60484

-23.20968

-34.81452

-46.41936
08 10 " 12 01 02
2018 2019

8. Name the workbook My Equity Workbook, then click Save.

9. Inthe Scenario Trend component, use the Component Settings icon to display only the
0Oil Price Drop and Qil Price Rise scenarios.

Investment Analysis | My Equity Workbook

Holdings Allacation Style MPT Risk Factor Risk Premium Factor Attribution Scenario Analysis Notes Alerts Portfolio Forecast & Risk Factors
Q. Scenario Trend: Cumulative Return | AAM S&P Emerging Markets Sect Hi Div ETF D [EN
2000000 (<) Pre-defined Scenarios D o
MA‘J\M Global Macro g
T »’. 08 0il
[EE ! = ] 2003 Bond Selloff ‘ Only these
A | 8 2007 - 2008 01 Frics Fiso | two scenarios
2333 9
- [ 2007 - 2009 Subprime Criss and Eee should be selected
Subsequent Financial Crisis *quent
1350000 | = 2012 - 2015 0t Prics Drop 5
US Focus 150l
e (] 2006 Amaranth Hedge Fund Callzpse
—— AN
10. Click away from the Component Settings menu to close it.
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Working with the Scenario Analysis Worksheet Exercise 10: Create a custom worksheet

11. In the Risk Exposure Snapshot component, use the Component Settings icon to change
the Display Group from Style to Sector.

12. Click away from the Component Settings menu to close it.

13. Click the name of different funds in the focus panel, to see how their exposure to
different sectors (particularly the Energy sector) impacts their performance in the

Scenario Trend component at the top of the worksheet.

Risk Exposure Snapshat: Style 02/06/2018 Elz s
s e Component Settings
Risk Factors Exposwrs Exposure 4/ B AAM SEP Emerging Markets Sect Hi Div ETF | Mormingstar EM GR USD
~100 - 0.00 | oispiay aroue 100
Valuztion Q@ 003032 -0.14722 017754 | |
Economic Maat [0} 002880 E\:[:J,,'f: >
Financial Health @  ozom Benchmark s
- ©® o Morningstar EM GR USD
Valatility @ s 28 ﬁcs”;,’;g;,"f 5
Size @ -pas7 oswoo |
Value Growth 0] 050300 Display Settings
Valuation Uncertainty o] 003210 Data Vigw 5
Chart
Liquitity ® an |
Ownership Papularty @ |
Ownership Risk Q@ o013 024300 -0.10838
Risk Expasure Snapshot: Style 02/06/2018 =N Change the
Py Display Group
isplay Grou : - :
Risk Factors EZ".L'L‘EZ “’Sf:.,”,:[i 4/~ B AAM SEP Emerging Markets Sect Hi Div ETF | Moringstar EM GR USD S setting to this option
v - 0.00 Style v |
Valuation @ 003032 I Sector
Econamic Moat o} 002880 Region
Financial Health 0] 0.20004 Currency
Mamentum @ -z
Valailiy Q@  -osw0i6
Size Q@ -pus07
Value Growth 0]
Valuation Uncertainty @ —0.08038
Liquidity 0]
Ownership Papularity [0} 0.44630 |
Ownership Fisk 0] 024300 ~0.10856
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