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Introduction
In Version 11.4 we introdudeew tools for performing advanced risk analysis of individual funds and
portfolios.In 11.5 we have made significant updates to the functionality and user experience.

These tools focus on two types of analysis:

1. Analysis of performance and risk during various market conditions and historical periods of
stress. We refer to these as RegiMedels and Stress Tests.
2. Analysis ofund performance due to theoretical shocks. We refettlteseas Senario Analysis.

Regime Models

Regime models are used to group historical time periods together based on some common
characteristic. At the very basievel, we may separate time periods into periods when a benchmark
(e.g., S&P 500 Index) had positive performance versus the periods when the benchmark had negative
performance. Regime models may also group periods based on performance of multiple jrdekes
relative performance of indexds another.

Some common Regime models included with Stylus are:

1. Market Up/Down Months; Model based orthe performance of S&P 500 Index

2. Volatility by Threshold; Model based on value of CBOE VIX Index

3. Size SmallsvLarge; Model based on relative performance of Russell Top 200 Index and Russell
2000 Small Stock indexes

Please note that regime models often contain series of dates that are not continuous. Flugloevl
shows the historpf volatility regimes.
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Figure 1

Stress Tests

Stress Tests can be thought of as simpler version of Regime Models. While market ragyresntain
multiple noncontinuous time periods, each historical stress test contains a single ghabdepresents
a significant market evenExamples of historical stress tests include:

Event Date

Black Monday Oct. 19, 1987

LTCM / Russian Crisis August 1998 October 1998

Credit Crisis/Lehman Collapse September 2008 November 2008
Figure 2

Below is an example chart showing furdlstory during several stress events.



Indices through Historical Stress Periods
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Scenario Analysis

Unlike Regime Models and Stress TeStsnarioAnalysis does not represent aspecifichistorical time
period. Rather it is a tool to estimate potential fund performance due to a simlspecifidactor(s).
Examples of such shocks may include:

1. S&P 500 Index being down 20%
2. VIX level going to 30
3. Treasury yields going up by 50 basis points
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Regime Models & Stress Teslhartsand Tables

Regime Analysis Chaatsd Tables

RegimeModels andStress Tests have been implementedaiagxtension othe dateparameters

settings Instead of specifying a regular window and aggregation parameters, users select the relevant
Regime Models or Stress TeBtan a new sectiomf the chart/tabledesigner The Regime Analysis
sectionis activated by selecting the checkbaxt to it

[ Secondary Y-axis Performance [ Hide zero fields 17 [T b
{| Return ~IEF0
[] Total [] Benchmark [ style [ style Attribution [[]Excess [[]Excess(Risk Free} |[ ] Excess(MAR}) [ selection
[] Timing [] Timing Attribution [1Excess(g) [ Alpha [ Explained [[] Excess Attribution []Excess Selection
| [] Benchmark Selection [JError [ Predicted Style [] Predicted Alpha [ Predicted Error
Style Map Aszet Map Asszet Asszet Style Dirift Style Metrics Style Performance Min/Max Gain/Loss Risk Downside
Loadings: Turnover Contribution Risk
Performance Downside MPT Statistics R-Squared Correlation Scatter Cuantiles Distribution Portfolio Database SaL
| Statistics Statistics Analysis
Custom Database Table VaR VaR Testing MPIEngine Breakpoint Properties Dictionaries CUSUK Summary Scenarios
Statistics Analysis Statistics
Layout
| I Dates reversed
Managers: |AII j =il ¥
Style Outline: [None | &
Interval: All - Peer Groups: |N0ne j il |Defau|t j el
Range: |Defau|t j Manager dates JI— Benchmarks: |Defau|t jl_ Show

v Regime Analysis: ' Regime Models  Stress Test
| 10-Year Treasury Yield-»High 10-Year Treasury Yiel[ﬂ

|Historica| j

[ Use interval in labels

| Pre-process

Figured

Users carthen choose betweerRegime Modedor Stress Test and the availalsleoiceswill appear in a
dropdown box. Usemnustalso choose betweeaHistorical and Systematiamalysisn another drop

down window.

9 Historical: The analysis takes the actual returns of the funds over the specified time period(s)
1 Systematic: The analysis looks to the current asset loadings and based on those weights
calallates the returnusingthe performance of thainderlying indices over thgpecifiedtime
period.

AdditionalNotes:

i Users can select multiple regimes or stress tests across different groups and have them appear
in the same chart or table.

f Selectingeithld { GNB&aa ¢Saida 2N wSIAYS az2zRSta STFS
over the time periods specified by the selection.
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the number of periods inaded in each regime.

Below is an examplef a Regime model chart showimglexperformance in up market and down
markets.
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Figure5
Below is an example of a Stress Tawirtshowy 3 | ¥ dzy R Q @luringSeNdra? diass périods.
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Figure 6
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Not all Stylus blocks can be used with Regimes and Stress Tests. The following blocks are currently
supported:

=

Asset Loadings
Performance
Min Max
Gain Loss
Risk
Downside Risk
Performance Statistics
Downside Statistics
MPT Statistics

. RSquared

. Correlation

. Scatter

. Properties

. Scenarios

. Scenario Detail
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Most of these blocks work well with multiple regime selections. The only exception is Scatter block. It is
recommended that Scatter block is used with a single regime selection.

Background shading

We havemade it easieto highlight the background on a chart $bowthe stress test or regime model
periods. This is implemented through a Chart Object in the Gallery (Chart Objects >> Date Intervals >>
Regimeg background area or Stress Tediackgound area) by draggindpe Chart jectonto an
existingchart The Gallery can be found on the right side of Stylus Views and Reports.

V4l Demo_11_5_AdvancedRiskAnalysis sty
| < g During Historical Stress Tests Charts & Tables. =

Performance Through Historical Stress Ranges

[Pertormance

Note: e Chart ject can be draggednto the chartmultiple timesto havemore than oneregime or
stress test periodhighlightedin the same chartSee Figure 7 below with High Volatility and Low
Volatility shaded.
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Show Date Interval

+ Select the appropriate item from the drop-down, it will define the range(s) of dates
automatically

Background color 17

Select Regime Model  |Volatility by Threshold-=High Volatility -

[ Include text label
@7 OK M Cancel

Figure9

These graphics are created as objects and can be modified through the Object Editor.

Disclosures

Disclosures about the Regimes or Stress Tests can be easily added to your study through a new Gallery
item, Regime Disclosure or Stress Test Disclosure. These can be found under the Charts/Tables >>
Disclosures >> Workspace. You can dralgdrappropriate disclosurgype and then select the

applicable regimes or stress tests you would like included.



Select Regimes

+ Select all the regimes to be included in the Regime Disclosure

v Generate customizable table

Figure 10

7 0K

X

Regime Disclosure

Cancel

Regime Group Description Regime Rule Periods In Study
T;jﬁer:? 'II'TEEESSEL : T0-vear Treasury
10-Year Treasury Constant Maturity High 10-Year Constant Maturity 0
Yield . Treasury Yield Fate is greater
Fate with breaks than 7
at 3% and ¥%.
10-¥ear Treasury
Moderate 10-Year |Constant Maturity 152
Treasury Yield Rate is between 3
and 7, inclusive
10-¥ear Treasury
Low 10-Year Caonstant Maturity 108
Treasury Yield Rate is less than
3

Figure 11




Scenario Analysis
Scenarios Block

Scenario Analysis has been implementedier anew Stylus Bloc&alled Scenarioandhas been added
to both Chart and Table Designer.

B chart Designer - O X
Scenarios Overall I~ Multi-section Y098

Main Scenarios Monthly: High Yield Down 10% | Main Scenarios Monthly: S&P Down 20

Figurel2

Users can select multiple scenarios fridme dropdown box The block calculates total performance of
the seriesfor the specified scenario(s).
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Multiple marketshocks can be displayed on one chart.
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S&P 500
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VIX to
25

_

M Demo Manager [ Demo Benchmark

Figurel4

Created with MPI Analytic

Usersmustalsospecify whether to apply a Systematic vs a Direct stiwckugh another drop down



1 Systematic Shock: Regress the manager against the style outline and use the current asset
loadings and thdetasbetween the style outline and the shocked index to calculate the
expected return

9 Direct Shock: Regress the manager directly against the shocked index to calculate the expected
return

1 Shock ContributionProvideghe return contribution that eacHiactor produces using the
Systematic Shock methodology

B8 Chart Designer — O >

BYLLT 9 & &

Market Shock 1~ puylti-section

Systematic Shock
Systematic Shock
Direct Shock

I Shock Contribution

Figurel5

Below is a example of &hock Contributiotable.

Shock Contribution, %
Crude Oil - Crude Qil - Crude Oil - Crude Oil -
20% MSCI| EAFE 20%,MSCI EM 20%,Russell 1000 20%,Russell 2000
Demec Manager -1.1 -0.3 -1.8 -0.7
Demo Benchmark 0.0 0.0 2.2 -1.4
Figurel6

Scenarios Details Block

The Scenario Detail blopkovidesadditional informationinto the underlyingscenariocalculation.

1 Betag OLS sensitivity measure of series selected (primarily style outline but also manager and
benchmark) to shock index(es)




1 p-valueq Measures the significance of the Beta estimate in a range-20Q). A low value is
considered signifiaa.

1 RSquared; Measures the explanatory power of the regression

1 Shock, % The shock estimate to a specific series for the selestethario

1 Scenario Maf, Indicates whether a particular index is configured to be shocked by the selected
Scenario. 1=yes=Do

 Applied Shock, ¢ KA & A& GKS
{K201Z 22 oKAOK Aa OFfOdzZ F SR NB3IIFINRfSaa 27
Shock, % or 0.

aK201 GKIFIGQa |OGdz2 tfte dzaSR

f Total Shock, % and Total Applied ShockTReS &S | NB G KS adzy 2F Sl OK 27F

component shocks. They are only different from the Shock %, and Applied Shock % when there
is aMultivariate scenario.

Market Shock SensitivityQ ™ Multi-section B Y l‘f 0 9 & &
[ Secondary Y-axis Scenario Detail [ Hide zero fields [ [T ¥
[MPI Default Scenarios:  S&P 500 Index +10% >
Regression Beta Regression p-value  Regression R-Squared Shock Total Shock Scenario Map Applied Shock Total Applied Shock
i i M M ¥ i i M
Style Map Asset Map Asset Asset Style Drift || Style Metrics Style Performance Min/Max Gain/Loss Risk Downside
Loadings Turnover Contribution Risk
Performance Downside |[MPT Statistics|[ R-Squared Correlation Scatter Quantiles Distribution Portfolio Databaze saL Custom
Statistics Statistics Analysis
[Database Table VaR VaR Testing MPIEngine Breakpoint Properties Dictionaries CUSUM Summary Scenarios Scenario Detail
Statistics Analysis Statistics

Figurel?
S&P 500 Index +10%
Total Scenario Applied [Total Applied
Beta p-value® |R-Squared,®| Shock% Shock.% Map Shock % Shock %
Demo Manager 0.82 0.00 92 26 9.16 916 A MA A
Cash 0.00 17.52 071 -0.03 -0.03 0.00 0.00 0.00
US Credit Bonds 0.05 075 274 0.55 0.55 0.00 0.00 0.00
US Govt Bonds -0.08 0.00 9.61 -0.84 -0.84 0.00 0.00 0.00
us MBS -0.03 1.06 250 -0.27 -0.27 0.00 0.00 0.00
EM Sovereign Bonds 0.39 0.00 2722 392 382 0.00 0.00 0.00
Global Govt Bonds ex US 0.05 1480 0.81 049 0.49 0.00 0.00 0.00
MSCI EAFE 0.94 0.00 7310 9.41 9.41 1.00 9.41 9.41
MSCIEM 1.16 0.00 57.09 11.57 11.57 1.00 11.57 11.57
Russell 1000 1.01 0.00 99 57 1012 1012 1.00 1012 1012
Russell 2000 111 0.00 69.34 11.10 11.10 1.00 11.10 11.10
Figurel8
Disclosures

Similar to the Regimes and Stress Tests, disclofar&enariogan be easily added to your study
through a new Gallery item, Scenario Disclosure. These can be found under the Charts/Tables >>



Disclosures >> Workspace. You can drag in the appropriate disclosure and then select the applicable
scenariog/ouwould like included.

=
Scenario
Disclosure
Figurel9

Select Scenarios
+ Select all the scenarios to be included in the Scenario Disclosure

Iv Generate customizable table

|I"u'1F'I Default Scenarios->Crude Qil - 20% | MPI Default Scenarios->S5&P 500 Index +1D%j

&7 OK 9 Cancel

Figure20



Scenario Disclosure

Scenario Name

Shock Index

Affected Asset Classes

Affected Indexes

Crude Cil - 20%

S&P Goldman Sachs U3
Crude Qil Index

Commoadity, Equity, Other,
Private Equity, Real Estate,

MSCIEM, Russell
1000, Russell 2000

Volatility
S&P 500 Index Equity, Other, Private MSCIEM, Russell
+10% S&P 500 Index Equity, Volatility 1000, Russell 2000

Commauodity, Credit,
Currency, Economy, Equity,

Cash, US Credit
Bonds, US Gowt
Bonds, US MBS, EM
Sovereign Bonds,

WX 1o 25 CBOE Volatility Index: VIX  |Interest Rates, Other,
Private Equity, Real Estate, Global Govt Bonds ex
Volatility U3, M3CIEM,
Russell 1000,
Russell 2000
Figure21

Creating your own Stress Tests, Regime Models, Scen&tigss

Workspace

For users with the Advanced Analytics Packagecgogreate your owrstress tests, regimes, and
scenarios.These are all maintained in the Workspadtieis strongly encouragedhat users do not
modify any MPI created advanced risk featurdfsyou would like to make changes to an MPI created
feature, you should copy and then make changes to the new versidiis will ensurg¢hat any future
updates toWorkspace by MPI do not overwrite adgjangeghat users may have added.

Workspace Design Tree
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= Templates

Stress Tests
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% Scenario Analysis
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Figure22

Stress Tests

Stress tests are maintained under the Stress Test node in Stylus Work3jpeyeare grouped together

under common themes (i.e., Commodity and Currency, Global Equity, Vola#llitgss Test groups and

individual Stress Tests can be added by rightcdicy 3 2y (G KS GNBS 2y (KS fSTa 2
above the main grid.



Lists

@ Model Libraries
/A Attributes

i1 Categories
& Databases

b . . .

2 Templates
4 Stress Tests
= Commodity and Currency

Argentine Peso 2018
Brazilian Real 2011-2016
Mexican Peso 1994

Qil Crash 2008

Qil Crash 2014

Russian Ruble 1998
Tequilla Crisis 1994-1995

= FOMC Target Rate Easing

| FOMC Target Rate Tightening

Aug-07 - Dec-08
Aug-98 - Nov-98
Dec-00 - June-03
Jun-95 - Jan-96
May-89 - Sept-92
Oct-87 - Feb-88

= [ Global Debt

Figure23

&] Add || Tools|-|

Mame

Argentine Pezo 2018
Agian Financial Criziz
Aug-07 - Dec-08

|| Aug-86 - Sept-87

Aug-38 - Mow-38

Black Monday China
Brazilian Real 2011-2016
China ‘Volatility 2015-2016
Dec-00 - June-03

Dec-08 - Dec-03

Dec-20 - Jul-a2

Dec-86 - Sep-87
European Soversign Debt Criziz
Feb-88 - Feb-89

Feb-23 - kMap-89

Global Finanzial Criziz
Greek Debt Criziz 2015
High /[ Dec-36 - Sept-03
High %l Jan-30 - Feb-91
High W& Jul-07 - How-11
High "vield Criziz

Internet Bubble Meltdown

-

Internet Bubble Meltup
|| Jan-73 - Sept-74

' L e ]

Clicking oranindividual stress test witlisplaythe definition screen.

» /A Attributes

* | Name:

» i Categories

» @ Databases
) Templates

Description

+ [3) stress Tests
# [[) Bear Markets (Daily)
# [) Bear Markets (Monthly)
# [[) Equity Focused Stress Tests

@ [[3] Fed

Easing Cycles

# [[) Fed Tightening Cycles Start Date:
# [[3] Fund Research Template
= [3) Multi-Period Events End Date
[3] Asian Financial Crisis 1997-199¢
[3] Asian Financial Crisis 1997-199¢

ISl Ahinn Vialatilit: 304E 2048

Figure24

IAsuan Financial Crisis 1997-1998 (Jan 1999)

Beginning with the collapse of the Thai Baht in July, 1997, encompassing Russia's default and LTCM in 1998
through the cnisis in Brazil and ending the day before Brazil allowed the Real to float on Jan 15th, 1999

77211997 v
1/14/1999 ~

New Stress Tests can beeatedand requirepopulation offour fields:

 Name
i StartDate
1 End Date



Regime Models

Regime Models are maintained undée Regime Models node in Workspaddsers can view the list of
regime models bylicking on anéxpanding the Regime Models node. The tree onldffiesidewill
display a list of all regime models. The grid in the main section of the screen will display additional
information about the models

[@Home ¥ @Stylus Workspace

o [ Lists Add Tools,
= -] Fund Lists Name Memo Rule Based Infa
=N} Sample Fund List 10-ear Treasury Yield Al v Moderate 10-Vear Treasury ield (frequency: monthly) [periods: 343); High 10°Year Treasury Yield (frequency: monthly) (periods: 245); Low 10-ear Treasury Yield (frequency: monthly) (periods: 105);
E] Market Snapshot [ Credit Spreads A v Compressed DA [hequency: monthly) (periods: 50); Normal DAS [requency: monthly] [periods: 172): Wide OAS [frequency: monthl) [periods: 33
0 38 Sample Markst Snapshot ||| Housing Starts - Relaive High/Low a ) Housing Starts Sbove 12M Moving Average (fiequency: monthiy] [periods: 331): 12M Moving 326
3 7 Model Comparison || Industial Production Index A v High |P Grawth requency: monthly) [periads: 483); Low [P Growth (iequency: morihy) (periods: 141); Negalive IP Grawth (frequency: monihl) (periods: 305); Maderate IP Growth (equency: marthl) (neria
oo Dodge & Cox Stock | |Inflation and Growth Quadrant A v High Growth High Infiation (frequency: monthly) (periods: 212); Low Growth High Inflation (frequency: monthiy] (periods: 218): Low Growth Low Inflation (frequeney: monthly) (periods: 212); High Growth Low v
) @ Model Librariss ||| Inflaton Espectations A 2 Low Expected Inflatio (fquency: manthy) (peiods: 41); Modiate Expected 1421 Irflaion (irequency: monib) (periods: 18]
Market - Up/Down Marths A v Dawn Market (frequeney: manthly] (periads: 209); Up Market (frequency: manthly) [periods: 352):
> A Atibutes [ | Market - Up/Down Years a Down Year feauency none) (periods: 10} Up e (esuency: none (perods: 36)
b i Categories [ Market - Up/Down Years [Rule-based] & v Down Year [frequency: annual) (periods: 10); Lp Year [frequency: annual) (periods: 36):
» @ Databases [ | Recession/e: Hpansion A v Recession (frequency: monthly) (periods: 234); Expansion (frequency: monthly) (periods: 976];:
B Templates [¥| Fising/Fling 10 Rates A Falling 100 CMT (hequency: none (peods: 174) Rising 10 CMT (hequency: none (peods: 242)
> Stress Tests [ | Rising/F alling US D A v USD Weakened [frequency: monthly) [periods: 252); USD Strengthened (frequency: manthly) (periods: 297):
+ (© Regime Models ||| stock Treasuy CoMovement A el (requency; none) (periods: 135) separate (irequency: nane) (perods: 271): together (fequency; none) (periods: 504);
10-Year Treasury Yield [ | Stock Treasuy Conelation A v Positive Corelation [frequency: morthly) (periods: 189): Neutral Correlation (equency: [ monthly) [periods: 131];
Credit Spreads | |Value ve Growth A v WValue Outperforms (frequency: monthly) (periods: 242); Growth Outperforms (frequency: monthly) (perods: 247
Housing Stats - Relative High'Low ||| velaiy by Threshold A v o 178);Low Valatiy (requency: marthl) (aeriods: 120);
Volatilty Spikes A v VI Spikes (frequency: monthly) (periods: 32);
Industrial Production Index []¥ield Curve Nomal/invered Flat A 7 Nomal Yield Curve (fiequencs: menihly) (periods: 273): Flat Yield Curve [equency: menthly] (periods: 172):Inverted Yield Curve (requency: monthiy) [periods: 63);

Inflation and Growth Quadrant
Inflation Expectations
Market - Up/Down Months
Market - Up/Down Years
Market - Up/Down Years (Rule-based)
Recession/Expansion
Rising/Falling 10Y Rates
Rising/Falling USD
Stock-Treasury Co-Movement
Stock-Treasury Correlation
Value vs Growth
Volatility by Threshold
Volatility Spikes
Vield Curve Normal/inverted/Flat

» & Scenario Analysis

u® Proxy Library

Figure25

Regime Moded areorganizedasgroups(e.g., Credit Spreadsihere related models using the same

criteria but different values (i.e., Wide OAS, Normal OAS, Compressed O4®upeditogether.

Regime model groupend individual Regime Models can be added by right clicking on the tree on the

f STG 2NJ dzaAy3d (GKS a! RRéE odzidz2y 620S GKS YIFAYy 3INR

Clicking a anindividual model node in the tree will bring the useradetailed screenwhere he/she
cancreate oredit the model.



4 File Window Tools Help
B>o0oa- 8B @

Study MNavigate Create Tools Workspace
/@ Home | {@Stylus Workspace
v [ Lists Name: 10-Year Treasury Yield
» @ Model Libraries

» A Attributes Description Rate regimes by 10-Year Treasury Constant Maturity Rate with breaks at 3% and 7%.
» i Categories
» @ Databases

) Templates

» 1) Stress Tests Regime Modsl @ Ruebassd  Custom 5] Add|  Same name rules logic: & OR € AND
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Recession/Expansion e
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Value vs Growth Tanse
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To start, the useshouldenter a Name and Description for the Regime.
Regime Models can esignedn two ways:

1 Rule Bsedg Reggimes arebuilt based on performance / level properties of various risk factors.
Some examples may include:
0 Up Market / Down Marketg Regimes based on the performance of S&P 500 Index
o Volatility Regimeg Regimes based on level of CBOEMZX (e.g. <20, 285,>35)
o Growth vs. Value regimesRegimes based dhe differencein performancebetween
the Russell 3000 Value and Russell 3000 Growth indexes
1 Customg Regimesre builtby specifically providing the dates covered in each regifigese
RIGSa R2 parantingosstiRe iatervals.

Rule Based Models
In order to set up a rukbased model, the usdirsty S SR &
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A grid will appear on the scredor the user to populate

Mame: [10-Year Treasury Yield

Description: Rate regimes by 10-Year Treasury Constant Maturity Rate with breaks at 3% and 7%.

Regime Model:  Rule-based " Custom ] Add Same name mules logic: * OR " AND

[Mame [Index [Condition [Value 1 Value 2 Display order [Adiustment
High 10-Vear Treasury Yield 10ear Treasury Constant Matuity Rate > Brvl] 7 1 Nare
Moderate 10+Vear Traasury Yiekd 10Vear Traasury Constant Matuity Fiate betweent [v1 <=3 <=2 3 7 2 Nore

Low 10-ear Treasury Yield 10:ear Treasury Constant Matuity Rate < Pe] 3 3 Nare

[7] Calculate | I~ Review Mode

Name Date
=I High 10-Year Tleasury ‘Yield (Display Order- 001)

9/30/1969
1143011963
12/31/1363
143111870
i 3/311970
High 10-rear Treasury Yield 473041870
High 10-rear Treasury Yiekd S/3A970

T



Name: RegimeModel32

Description:

Regime Model: * Rule-based " Custom |4 Add

Same name rules logic: * OR " AND

[Name

Rulel

= Calculate | [~ Review Mode

Condition Value 1 Value 2 Display order Adjustment

[Name

Begins Ends

Figure27

The following fields should then be populated to build the Redioeel:

Column

Description

Name

Name of the regime.

Index

Index used as a reference. Users can select by clicking on the cell and picking
AYRSE GKFd SAGKSNI I LIISEFNBR Ay | RNERL
drop down and selecting any series from any of the databases available to the

Conditin

Users need to specify a relation used for thée. v1 and v2 refer to Valuednd
Value 2 columns.
Possible choices are:

<(X<vl)

<= (X<=vl)

> (X>vl)

>= (X >=vl)

Between (v1 < X <v2)
Between+ (V1 < X <=Vv2)
Outside (X < vl or X >v2)
Outside+ (X <=v1 or X >=v2)
Percentile range (v1 <<% v2%)

CoNOOR~WNDE

Value 1
Value 2

These columns specify the values against which the condition is checked. Eith
column can be entered as a numeric value, or they can be used to specify an
Index/Series. If the series is specified, then the rule checksahue of the Series
specified in the Index column versus the value of the specified series at each (
point.




Display Order

Order in which the regimes will appear in tbleart/table drop down lissand in
charts/tables

Adjustment

Enables advanced calculations:

1. First Difference converts to first difference, t minuskt

2. Convert to Rolling %primarily to use % change in level on a rolling basis, an
additional parameter for the length of the rolling period needs to be erdere

3. Convert to Moving Averaggprimarily for levels, an additional parameter for th
MA period needs to be entered.

4. Correlate Witlg Provides rolling correlation between indices. Level values ar
automatically converted to first difference beforeditorrelation is calculated. An
additional parameter for the period over which to calculated it needs to be
entered.

5. Convert FrequenayAllows the regime to be defined at a lower frequency tha
the base series.

Figure28

In order tocalculate and display the results of a new regime, the user must press the Calculate button.

Complex Regimes

Regimesglefined by more than one component can also be creat&te Inflation and Growth Quadrant
is one example of this where we consider btk Industrial Production and Consumer Price Index to
determine the regime. These are created by using multiple rows in the grid to define the regime.
Workspace knows to appthese rules to the samBRegime, whentte exactsame text$ entered irthe

Nane field ofmultiple rows(see below) The rows can be combined usiBgh G K SNJ & ! b 5 ¢

operators as specified thed {  YS Yy I YS Nz Belaw afez2wd sudtéexain@ed.i A 2 Y @

w
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Regime Model: # Rule-based Add

" Custom

b5¢

Same name rules logic: " OR % AND

Name

[Adiustment

High Gronth High Inflation
High Growth High Inflation
High Gronth Low Inflation
High Growth Low Inflation
Low Growth High Inflation

Figure29

Consumer Price Index for &ll Urban Consumers: Al ltems, Year over Year
Industial Production Index. ‘r'ear ower Vear
Consumer Price Index for All Urban Cansumers: All ltems, ‘rear over Year

Industial Production Index. ‘r'ear ower Vear

percentile range
V1% <X <= v2%) 50 0
percentle tange (1% < X <= v2%) 0 50 0
percenle tange [+1% < X <= v2%] 0 50 0

percentie range

[
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In this example we are focused on fqossible regimes:

High Inflation Low Inflation
High Growth 1 2
Low Growth 3 4

Figure30

For each regime we specify two rows:

1. Industrial Production Indelxevel
2. CPI YoY index

QEI YL S HY dahwé

Regime Model: * Rule-based " Custom &) Add Same name rules logic: * OR ¢ AND

|Name Ilndeu IEondilion ]Value 1 lVaIue 2
Extrerne Volatility CBOE Volatility Index: VIX = [K>=v1]) 25

Extreme Volatility S&P 500 Index =[x <=v1) 5

Figure31

In this exampleve define theExtreme Volatility regimas when EITHER

1. VIX level exceeds 25
2. S&P 500 Index loses more than 5% (monthly)

Review Mode

Whenregimes arecalculated usinghe ¢ / I £ Odzt | th&hbttom dridl Wik djsplay a concise view of
the regime history grouped byaeh regime.Users can click on the Review Mode checkbox to see a
more detailed view



Figure32

In this view, users can see all regime data points in chronological order (not grouped by regime) and
check the actual value of the index vershissevalues specified ithe Value 1 and Value 2 columns

Export Series

While in Review Mode, it is possible to extract the history of the regimassadus manager file by
clicking on thex gport asserieg button. Each series will be stored ast ® Y ¥il&ig the database
locationspecified by the user (Figure 12). Users can also mtigifgeries ID and Series Description
columns.

Figure33

Each series will be extracted akevel type series. The series will have a valuke.@for each data point
within the regime and 0 for data points outside of the regime.






























