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Analyzer

EnCorr Analyzer allows you to perform in-depth historical analysis on various investments,
benchmarks, and custom portfolios. Analyzer can be used to analyze historical performance
and statistical results, to create blended portfolios and benchmarks, to apply currency
conversions and inflation adjusted returns, to construct asset allocation inputs, and to import
custom return series.

Exercises
» Selecting Database Series with Standard Query
» Creating Custom Portfolios and Benchmarks
» Customizing Data Settings
» Creating Tables with Supporting Charts
» Creating Graphs and Magnifying Specific Periods
» Summary of Qutput Options

Selecting Database Series with Standard Query
1. Open EnCorr Analyzer and click on File, New Folder to be taken to the Select
Series Window.

&R EnCorr Analyzer, - UINTITLED (=13}

ri= [ 1 iaraphs  Statistics  Select  Tools Windows Help  Send Feedback

_ ' ra
Open Foldar il

Export Data ko ASCIT 3

1. CilProgram Files\MorningstariEnCorricasefile\Bull and Bear Markets_Paort.fld

Exit
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2. Go to the Available Series area and click on each of the three folders to view

the subfolders.

Select Serizs
2
Selecled Series
Series Name [ Fiea | Beo | End
Derived Data
(2 CaseFiles
| Series Name | Freq | Beg | Erd
el | r
1l | > Move Up | Hove Down
[ T Remove Femove Al
DataCenter.. | Options | New Trnsform., | Edt | Helpanio
| [ Cancel |

3. Click on U.S. Open-End Funds in the Raw Data folder.

4. Click on Standard Query to be taken to the Standard Query window.

Select Series

Available Series Selected Series
= (] RawData P Series Name | Freq [ Bea | End
H (23 Indexes =i
e (0] User-Defined Data
3 U.5. open-End Funds
(3 BankLoan Funds
(L] Bear-market Funds.
([ Conservative Allacation
(3 Convertbles &
| Series Name | Freq | Beg | End
Search by specific tickers.
el | >
el | 5 Move g [ Hive Down
Add [T 4 Flemoye Femove Al
Diata Center. Options. psiom._| Edit | Hepirio
Search by Tiker.., Cancdl |
) Advarced Query .

Search investments based

on specific properities.

5. Click on Ticker in the Field drop-down.

Ml Standard Query

Saved Queries: I ~| Save Queryl Delete Queryl Set Default Query |

I IHE\atansh\p [ Field Operator o Value I 1

x <] =] Tioker ~1- ~[FROR% =]

x 00 [+] [=]Ticker [-]- <[ FRMLE [=]

| and <] [+]BeoinDate = | <Click Here To Chaose Begin Date> =]

[ and (o] [+]Tepe [~]= [+ ] <Click Here To Choose Type>

[ And [ []Class -]- Series Name

[ And  [+] [+]Subelass [-]=

| And a4 Style hd Plea: ter a name for the query:

|— And - w | Currency -|= m

| And ; ; Target Currency ; = |5amplef

|— And - ~ | Country -|=

| And ; ; Source ; contairs 0K I Cancel |

- - O
e | Clnse:; Retain Guery | E—

6. Click on "="

in the Operator drop-down.

1. Type FPURX in the Value drop-down
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8. On the next line, click on Orto make the command not mutually inclusive and follow Steps
5 and 6 to add another Ticker.

9. Type FRMUX in the Value drop-down.

10. Click Search.

11. Click Save Query to save and to access this query at future date.
12. Type Sample in Series Name window.

13. Click OK.

14. Add your results to the Selected Series window. You can retrieve this query from the
U.S. Open-End Funds subfolder and apply to another case file.

[Fea [8 [ & |

RN
M 2m2 | 309

[Fea [ 59 ]
[ Dreyius Equity Growth F M 8/38 309
ki s A W s

Saved Queies: [Sangle " 7] SeveQueny| Dekte uery| Set Defoul Duery

[Feftonshin] T Feld Gpeol Vale. T
o

o

AddAl

Data Certer. Opions.

T T e 1

I K0 0 K K R R

RIRIKIKIRIRIR]
KIKIKIKIEIRN

o o uny | oantomy | [ smomn ]

15. Go to the Index folder in the Available Series window and follow Steps 5 to 14 to add
the Russell 1000 Growth TR USD and the Russell 1000 Value TR USD.

TFea [ o (e |
T

Fi R M 202 8
Fussel 1000 Growth TRUSD M| 1773 3/09,
Fussel 1000Valie TRUSD | M| 1773 309

[]¢
—c

16. Click Close Retain Query to go back to Select Series window.
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Creating Custom Portfolios and Benchmarks

1. Click Portfolio from the New drop-down to be taken to the Build/Edit Portfolio window.

[Fres [ Bea [ End |

zzzx

100 Growth TR USD
100Vakue TR USD

22

[Fres [ Bea [ En2 |

Help/Inio

Gue
Data Center ‘ Options. |m New. |

2. In Portfolio Contents, highlight the two investments and add them to the Series

Specify when, and
under what conditions,
a portfolio rebalances.

Input specific weights that
are constant over the whole
time period.

Input specific weights that
change over time.

Create a portfolio with weights
that vary over time.

Name window.
Build/Edit Portfolio =3

o Portfalio ‘Wwieights Palicy ‘weights
Portfolio Series Name U

|5ample Portfalic] [v SavetoDatabase |Default -
Portfolio Contents

B ) Equity Growith Series Name | Pet. |
Fic || Drrepfus Equity Growth F 50.00
Russell 1000Value TR USD || Franklin Utiities R 5000
Add »» Remave | Replace |

“Weighing Scheme Rebalancing

* Equal " Mever Rebalance Portfalio Begin D ate o

" Fised * Always Rebalance o Febuary 5 |2002 %

('E Tim;-\;.ary‘i:g i) ™ Rebalance every Comman Begin Date

user-defined weights ’— .
P : menths if Portfolia Currency
" Time-varying(5 eries)
- [ percent change [USD (U5 Dollan -]
= = [~ Inflation Adjust
Wigw Pie Chart Created Date 53-2009
oot | e |

3. The weighting scheme defaults to Equal weighted which is the setting we are going
to maintain.

4. The default Rebalancing is Always Rebalance.

5. Portfolio Begin Date defaults to the common series begin date. To customize the date,
you can select user-defined date.

6. Type Sample Portfolio in the Portfolio Series Name text field to name this portfolio.

7. Check Save to Database to save the portfolio in the Default database. If you choose to
place this portfolio in another database, select the database from the drop-down.

Analyzer | Creating Custom Portfolios and Benchmarks



8. Go to the Weights tab to view the historical weights.

9. Click on the Area Graph to view the chart.

ild/Edit Portfolio

Paitfolio
Fill Dowan

‘weights Policy Weights

‘ ‘ @ Keep weights constant
 Adjust weights for retums

Total || Dreyfus | Frankin
Equiy | Utiiies R
Gronth F

50,0000 500000
1000000 500000  50.0000
100.0000 50,0000 50.0000
R el i1 # Portfolio Weight Distribution:
1000000 500000 50.0000
j000000 so0000  sooogf T sendTen @
1000000 500000 50.0000 =
1000000 500000 50.0000 Elﬁ g M
100.0000 50,0000 50.0000 - . .
1000000 500000 500000 Portfolio Weight Distribution
1000000 500000  50.0000 Sample Portfolio
100.0000 50,0000 50.0000 Wielghts
1000000 500000 50.0000 1000%
100.0000 50,0000 50.0000| 90, 0%
100.0000 500000 50.0000
100.0000 60.0%
-------------- T00%
B0 0%-
50.0%-
40 0%
30 0%-
— 20.0%:

100.0000

i T

10.0%-
00%
Feh Dec Dec Do Dec Dec Do
2002 2002 2003 2004 20058 2006 2007
Time:
I Creyius Eguity Srowth F [ Frankiin Uilties R

10. Click on Microsoft Excel, PowerPoint, or Word to export the graph. If you select Excel,
you will automatically export the numeric values that support the area graph.

11. Close the area graph and click OK to be taken back to the Select Series window.
Customizing Date Settings

1. Once you've finished selecting your series, click OKto be taken to the Date
Settings window.

Select Series

Available Series Selected Series
= [y U5, OperEnd Funds a Series Name [Fea [ Beo [ E
(23 Bank Loan Funds | [ [Breos Equty GrowthF W 6700 o/
(2 Bear-market Funds 2| Frarkin Uitities M 22 a/m
) Conservative allocation 3| Ruscell 1000 Growth TRUSD | M 179 3/09
4| Ruseell 1000 Valus TR LISD M 173 a8
Convertibl 4
g [z:'r‘fn'('y == 5| (P)5 ample Portfolio M 202 /03
(23 Diversified Emerging Mkts
(2 Diversified Pacific asi 3
[ Series Name [Fea [ B0 [ £
| »
4 | ’ [
Query. \ Remove Al \
DataCenter. || Options ‘mew Transform ‘ ‘ Help/Info |
K | Coancel ‘
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2. Click on Common Date Range to select the common start date.

[iate and Frequency Setting

Use the Float feature to auto-
matically update start and end
dates - monthly, quarterly,
semi-annually, or annually.

Frequency: |Monthiy =

Calendar Settings

{* Calendar
™ Mon-Calendar

Input an Index Value
to represent start value.

Float bonthlg[Common)

Float Quartery(k aximum) —
Float Quartery[Common)

Float 5 emiannually(b ssirum] V5

Common Date Range | M awirium D ate Fange |

Index Settings

Adjust Index Date
Automatically.

e |19?a e

Indesx alue: |1

l Index Date: |December

¥ Adjust Index Date Automatically

| Help

Ok ol

Beginning: |Januar_l,l = |19?9 = |Do Mot Flaat ﬂ On Month:

Ending: |March - |2EI'IEI - |Do Mot Float j |December -
-~

[ Auto-Update End Date [Camman) Float Manthiyp(k aximum) T L

3. Click on Adjust Index Date Automatically to update your data automatically.

4. Click OK to complete your Date Settings.

Creating Tables with Supporting Charts

1. In the Data Series window, there are twao locations to produce output. The first location

is the Statistics drop-down to produce various tables and where applicable, charts

to support the data. The second location is the Graph drop-down, discussed in the next sec-

tion. Select Summary Statistics, from the Statistics drop-down.
EEX

BR EnCorr, Analyzer - UNTITLED :

File Edit Wiew Graphs ct Tools Windows Help Send Feedback
N
sR=20m bl | s #6 H
Dreyfus | Frank
Ecuity | Uit Performance Periods...
Giowth | R|  Correlation Matrix
F (%Tg  Autoregression...
{:SIS::: Relw | near Regression...
Simple Regression a 4 NTITLED 00 009 ! E
Ralling Perind Returns. ..
Feboiel G454  [Independent Period Retums...
Mar2002] 564§ Drawdown = Ella f2 0
Apr 2002 £.72 -0 K =3
I ay 2002 203 2.42 242 0,50 Statistic: Table: Time Perind: e Haold. Ped:
Jun 2002} 828 442|825 -5.74fDefaul Table ~ | | Commen Period (22002 to 3-2009) ||| Vear =
Jul 2002 727 BE2 -5.50 -9.20) J | ; ! J \—I
Aug2002) 108/ 382| 030 OA Geometic [ Standard
Sep 2002 .02 F22 037 1112 Mean [%] | Deviation
Oct 2002 7.5 1} 917 4 (4]
EZZ g 2 g gg g gl E ;3 E || Diteyhus Equiy Growth 377 1645
TS 05 411 o043 o go|EnkinUtities B 459 1417
o A 27 ban 5 Erl|RussEl 1000 Growth TR DSD 363 1560
a2 174 355 186 0.1 7jf Bussell 1000 Value TR USD -1.68 1614
Api 2] 13 533 FXE] al Sample Portfolio 053 1346
May 2 473 8.80 459 6. 46|
Jun 21 152 0.26 1.38 1.25|
Jul 2 275 -4.58 243 1.49]
A 2 afn 012 249 1.56|

2. In the Statistics table, go to the Time Period drop-down to view the default time

periods—Entire Range, Common Period, and Year To Date. You also have the option to Edit

Time Periods. Click on Common Period.
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3. Holding period default is Year, annualizing the data. You also have other holding period

options—Monthly, Quarterly, or Half Year.

4. Click on Display menu to be taken to the Select Display Statistics window where you can

create custom tables of specific statistics.

5. Go to the Regression folder and double click on Beta to add to the right table.

Displa

Select from various
available statistics to
display in your table.

Create Mew Table A

I Available Statistics:

+-(] Central Tendency ~ ‘DefauItTab\e
+|-[1] Risk Adjusted Return N ey
+ -] Bounds Standard Deviation
+|--(_] Cispersion
+1-(1]] Independence
+-((] Additional Information
+1-[(]] Drawdown
=11 Regression
@ Alpha
& Beta T
@ R-Sguared
-] style * - Statistic hot availabl
+-[(] Categorization ~ Move Up 9 Define
Add Remove oK

Risk-Free Rate
(™ Risk-Fres Series

2] _seea |

+ Constant Rizk Free Rate
|0.000000 %) Per|Morth

tarket Series
14 SBBI S&P 500 TR USD hd Select...

Shaipe Ratio
r

Sortino Ratio, SemiYariance and Semi 5td Dev

Target Return [%]: 0 PerYear

Frequency Conversion

™ Frequency corvert statistics to holding periad.

Cﬁsiun Convention: Precise

QK Cancel Help

6. While highlighting Beta, click on Define to set the settings for the risk-

adjusted return measures. Here, you can customize your settings to calculate your numeric
value. The default Market Series is 1A SBBI S&P 500 TR USD which we will keep.

7. Click OK to be taken back to the Select Display Statistics.

8. Click OK again to be taken back to the Summary Statistics Table.

9. Go to the Graph menu and select Scatter Plot.

& Summary Statistics -

LINTITLED. Zli"(‘)(JZVZiIZ()()?

ol

able
Diefauit Table Histogram

Range of Returns

Close Al Histogram

[E=]eS)

"

Mean (%)
Dreyfs Equity Growth F 77
Franklin Wtiities B 4563
Russel 1000 Growth TR USD: 363
Russel 1000V alue TR USD 168
S ample Portfoli 063
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10. You will be asked to select Risk vs. Return or the option to create your own Scatter Plot.
Select Risk vs. Return.

B| Summary Statistics Scatter, Graph - UNTITLED. 2/2002-3/2009
14

Graph SendTo... 151
BE Q) 3¢/ = wr
Risk vs. Return
February 2002 - March 2009
Return (Gl
50%—
45%—
40%— Franklin Utilties R
35%—
30%—]
ra 1)
20%— Print
15%—
0% sampe Pogitolio Add Annatatian...
05%— ‘
0 Exit
05%— S
4.0%—| Grap! ]2 tions E\
1 55— | Fussel 100 Dyieplay Fonts¢Title | Avis Limits Colors Data
20%—
s Color Preference Labels
09— & Color £ MNone
7 Russell 1000 Gros
-3.5%—| Dreyfus Equity Growth F " Black & White @ On Graph
©* Below Graph
-4 T T[T T T[T T T[T T[T TT[TTT .
130% 134% 138% 142% 146% 15.0% 154%  158% R - s - s
Risk (STD) * Percentage ¥ Percentage
£ Humber £ Humber
[17 12| Decimal Places [17 2 Decimal Places
Calculatian Dot Size
J© aithmetic Mean
Set your output using |3 Gzt
Show. Show
H H [~ CapitalMarketLine .| | | Horizontsl Grid Lines
Arithmetic or I MedbanCrosshs I Vi G i
| Button Bar
G tri lculati [~ SeiesCiosshais | Cusor Pestion
Help | Save ”EI—K| Caneel

11. Once the graph appears on your screen, right click and select Options.

12. In the graph options window, you can customize your display settings but also save them
for future graphs.

13. Click OKto be taken back to the Scatter Plot.

14. Click on Microsoft Excel, PowerPoint, or Word to export the graph. If you select Excel,
you will automatically export the numeric values that support the area graph.

15. Close the Scatter Plot and continue to exit the Summary Statistics table.

8 Analyzer | Creating Tables with Supporting Charts



16. Next, click on Correlation Matrix from the Statistics drop-down.

&R EnCorr Analyzer - UNTITLED

File Edit Wiew Graphs BEERE{EN Select  Tools Windows Help  Send Feedback

Surnrnary Skatistics 3 1
0 | = ‘ = | | B ¥
Rolling Perind Perfarmance (

;ﬂﬁgﬁ [Ij_:[qeﬂ: Performance Periods..
[%Tatal Correlation Matrix

Return] F Autoregression. ..

Linear Regression...

Simple Fedgression

Rolling Period Returns. ..

1an 1979 175 4 Independent Period Returns...

_Feb 1973 -2.26 -2 Drawdown

Mar 1979 h.52 B30 B 5HE ke |
Apr1979 0.68 -1.55 064 0.47 0.43
May 1979 .86 -1.57 -1.61 113 .22
Jun 1979 348 1.95 386 535 271

Jul 1979 1.50 1.10 0492 1.70 1.30
Aug 1979 475 5.18 718 563 497
Sep 1979 0.83 017 005 0.49 0.50
Oct 1979 -7.B3 -7.58 -5.98 763 -7.B4
Moy 1979 321 4.87 7.53 425 4.04
Dec 1979 1.26 2.22 337 1.33 1.74

17. Go to the Correlation Method and click on Spearman which will allow you to view corre-
lations based on ranks driven by returns vs. returns only used with the Pearson method. Both
correlation methods are also available in Inputs Generator and Scenario Builder.

[ Correlations - UNTITLED 1/1979 - 3/2010

File Edit ‘iew Holding Period N ation Method ReEy st

@ Pearson
ity | Dreyfus | Fuszell | Russel | Sample

Periodz | Puritan | Equity 1000 1000 || Partfalio
Growth | Growth | %alue
F TR USD (TR USD

Fidelity Puritan 375 1000 0820 0824 093 0927
Dreybus Equity Growth F 375 08200 1.000 05919] 0843 097
Ruszel 1000 Growth TH LISD 375 0824 0913 1.000) 0827 0520
Ruszel 1000 alue TH USD 375 093% 0848 0827 1000 0919
Sample Portfolio 378 0927 05971 05820 0915 1.000

Analyzer | Creating Tables with Supporting Charts



Statistic Menu Output Options

From the Statistics drop-down menu, select from the remaining choices to display
your output. Each output will be driven by your date settings. The examples below represent

monthly frequency.

Select Rolling Period Performance to view how often a series performed better or worse

than a given percentage, based on rolling periods. The default is 12 months.

Skatistics  Select  Tools  Windows

Summary Stakistics

Rolling Petiod Pel
Petformance Periods
Correlation Matrix
Autoregression. ..
Linear Regression...
Simple: Regression
Rolling Period Returns. .,
Independent Period Returns. ..
Dr awdown

Select Performance Periods to view historical returns over multiple time periods and

multiple frequencies.

Statistics  Select Tools  Windows

Surnrnary Skatistics
Rolling Period Performance

Correlation Matrix

Autoregressian. ..

Linzar Regression, .,

Simple Reqgression

Rolling Period Returns. ..
Independent Petiod Returns. ..
Drawdown

= Rolling Period Performance - UNTITLED 2/2002-3/2009
File Edt Wew HoldngPeriod Display Help

B 5B

Achived [ Achieved | Best 12 | Worst 12 | Growth of | Growih of

Retur> |Retuns | Month | Month | $10000 | 410000

1012 | 0%(12 | Period | Peiiod | During | During

month | month Best 12 | Worst 12

period) | period] Months | Months
1Epfus Equity Growthn F 00 7333 515 4218 1361536 576223
Fianklin Uiiities A B000 8000 3435 2n.131343540 7.286.85
Fiussell 1000 Growth TR USD: 733 THET 18 4003137183 599670
Fiussell 1000 alue TR USD BEE7  TOE7 4230 -47.35 142739 526487
smple Portiolio 6267 7467 3480  -3452/1347978 654772

i";i_ﬂ Performance Summary - UNTITLED

File Edit Wiew Graph Display Help
| Gl ]
As of Mar 2003 Last Last Last Last | v-T-D
3 1*ear | 3vears]| 5Years|| [period]
Months | [annuall | (annuwal]| (annual) | Return
[period] | Retumn | Return | Return
Return
reyfus Equity Growth F A4l 3685 1345 510 -B.74
Frarklin Utlities B 0700 -2611 207 410/ 1070
Fussell 1000 Growth TH USD 4120 3428 1128 438 412
Fiussell 1000 Yalue TH USD 1677 4242 15400 494 B77
S ample Portfolio 815 340 773 0420 -85

Select Correlation Matrix to view the degree of interaction (correlation) between every

data series in your EnCorr Analyzer folder (fid).

Statistics  Select  Tools ‘Windows
Surnmaty Skatistics
Rolling Period Performance

Linear Regression...

Simple Regression

Rolling Period Returns. ..
Independent Period Returns. ..
Drawdown

Correlations - UNTITLED 2f2002 - 3/2009
File Edit Wiew Holding Period Graph Help

R g

N Dreyfus | Franklin | Russell | Russell | Sample
Periods | Equity | Utilities | 1000 1000 | Partfolio
Growth R Growth | Value

F TR USD TR USD
repfus Equity Growth F 86 1.0000) 06437 09799 09035 0.9215
Franklin Utilities B 86 D0E437 1.0000 06346 07124 0.8304
Bussell 1000 Growth TR USD 86 09799 (06346 1.0000 08968 0.0049
Hussell 1000%alue TH USD 86 09035 07124 08968 1.0000 0.8330
ample Portfolio 86 08215 08304 03043 08330 1.0000
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Select Autoregression to regress each series in your EnCorr Analyzer case file against its
prior period return (one period lag).

Statistics Select  Tools  Windows

= Autoregression - UNTITLED
File Edt View Help

B m

Summary Statistics
Roling Period Perfarmance
Performance Periods. .

Carrelation Matrix | Alpha | Beta |
N Periods | Param £t St Enror | T-Stskistic | Peram Est] Sid Evror | T Statistic
ey R Dreyfus Equily Growh F 8 0004 QD48 02890 02458 01076
Sirple Regression Frankin Utiiies B 85 00035 O000s2 0857 02404 D107
Roling Period Returns. . Fiussell 1000 Giowth T USD 85 00013 00043 02658 02131 01091
Flussel 1000 Value TH USD 85 00000 0003 00019 02%0 01087
Independent Peried Returns. . Sample Potiolo 85 00012 0000 03073 03097 01053

Drawdown

Select Linear Regression to perform multivariate regression (multiple independent

variables) for one of your selected series.

Statistics  Select Tools  Windows

Sumimary Statistics RegiessionName:  |Linear Regression 1
Rolling Period Patf Available Series Dependert Series
oling Feriod Ferrarmance Dieyfus Equily Growth F Russel 1000 Value TR USD

. Franklin Utlites R

Performance Periods, .. Russell 1000 Gronth TR USD
. . Russell 1000 Value TR USD Independent Sernes
Correlation Makrix Dreptus Equity Gromih F
X Franiin Uiities R

Autoregression Sample Fortfolia
Simple: Reqression Add Dependent \ £d Independert | \
Rolling Period Returns. .. Fiskfree Serios =

. ﬂ ¥ Use Intercept
Independent Period Returns. .. __Remuve |
Drawdown oK | Cancel | e |

Select Simple Regression to measure the relationship between each of a group of series
(the dependent variable) and another series (the independent variable).

Statistics  Select  Tools  Windows [ ——
Summary Statistics Fle Edt View Scatter Fot Help
i =) &
Rolling Period Performance =)
Performance Periods. .. Independznt Variable

Flussel 1000 TR USD
Risk

Carrelation Matrix

Autoregression.. .

i Apha | EphaT | _éha Beta Bela T Beta | A Sauered | Number of | Serel
Linear Regression... ] S | Slanda ‘ Samie | Standad | | Dbsenaton | Consaton
Eror Eror
s Equiy Gronth GOOT  Ggeiz  OW03 0979 7 002 098 )
Raoling Period Returns, .. anklin Utiies Fi 00043 1.4262 0000 05350 87175 0.0663 04750 8 0.0058
00003 0800 00O 0933 330377 0054 09478 % 02500
Independert Period Returns. .. ussel 1000Value TR USD 0008 07172 00U 10088 382123 00257 03482 8 0277
ammple Porfoli 00016 10340 00U6 07672 224573 0031 0852 Tl
Drawidown

Select Rolling Period Returns to view the geometric average for each rolling period
return for a given holding period, based on your Date Setting's frequency and time period.
The default is 60 months.

| Statistics  Select  Tools  Windows B Rolling Period Return - UNTITLED

SUI'ﬂI'ﬂEII"}." Statistics File Edit View Graphs Summary Holding Period  Help

| )

Raolling Period Performance

. Period Diretus | Franklin| Russell | Russell | Sample
Performance Periods... Ending | Equity |Utiities A 100 1000 | Portfalio
. ) Grovth F Growth [Value TR
Correlation Makrix TRUSD| USD

Aukoregression... &0 &0 &0 60 60

. . Period | Period | Period | Period | Period

Lineat Regression. .. Percent [ Percent | Percent [ Percent | Percent

Retum | Retum | Retun [ Retum | Retum

Simple Regression

Juno008| 050 114 053 071 087 -
Juos| 048 115 052 068 082 =
: Bug2l0E| 045 114 043 089 08
Independent Period Returns, SepolE| 030 082 031 067 062
Nctong| 012 068 011 016 029
Drawdown MovolE| 030 071 026 001 022
Decol0s| 033 061 023 007 D015
Jan 2003|046 D56 041 030 D07
Febo003| 058 031 05 05 012
Mar2003] 044 034 037 042 003
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Select Independent Period Returns to view mutually exclusive windows of fixed
length along each time series (asset). Each Independent Period Return represents the
geometric average for a given holding period, based on the frequency and time
period of your Date Setting. The default is 60 months. This image is using 24 months
with an Annual Holding Period.

Statistics Select  Tools ‘Windows

B Independent Period Return - UNTITLED

Summary Statistics File Edit View Graph Summary BRESOEEETERN Help
Ralling Period Perfarmance &l 22!:15:‘
Performance Periods. .. Period | Dreghus | Franklin| Russe  _ 4 "
) ) Ending | Equity |Utiites F{ 1000  ==mennualy
Correlation Matrix Grawith Fl Growt] v Annually
- TRUS
Aukoregression... Return over Period

£ 24 24

. ) 4 4
Linear Regressian... Feriod | Period | Period | Period | Period

Simple Regression Percent | Percent | Percent | Percent | Percent
Rolling Period Returns, .,

Retumn | Retun | Retun | Retun | Retun

Jan2004f  -0.25 447 -1.41 613 235

Independent Period Jsn2006| 710 1693 563 1283 1204
Drawdown Jen2o08| 472 1408 512 613 945

Select Drawdown to track the number and magnitude of declines in a series over time.
Statistics  Select  Tools  Windows

L Define driawdonn as adiopinvaue of. [0 %ormore.  Durations fisted in months.
Summary Statistics Namer of | Average | e | dversge | fvegs | fveaae
Declne

Duration

Rolling Period Performance
Performance Periods., .,
Correlation Matrix

Auktoregression. ..
Li R A Dradown Distis: Dreylus Ecyity Growth F
INESF REQressIon. .. Feak Date] Peak | Twugh | Tiouh | Frecove| Decne | Desine | Recoven
indes | Date | Indes | Date ) | Duation | Dualion
i i Val Vi
Simple Regression i
[[Janzoiz  100) Feb2i 097 Mw202 34 T T
. . [l Marotz 102 Sep2002 071 WovaDd 3004 3 2%
RD"II’IQ Period Returns. .. ] Dec 2004 107, Api 2005 101 Jul 2005 544 1 a
[1 Juiz005 108/ 0cl2005 107 Now20s 060 3 1
. T Now2DD5 112 Dec205 112 Jen20065 019 1 1
II'IdEI:IEI'IdEI'It Period Returns. .. [I] Apr 2008 118 Ju2006 112 Sep 2008 530 3 2
[l Jno0?| 130 Feb2007 126 Ap2007 250 1 2
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Creating Graphs and Magnifying Specific Periods

1. The second location to produce output is the Graphs drop-down. The display output will
be driven by your frequency settings in the Date Settings window. Go to the Graphs drop-
down and select Return Bar Graph to plot historical returns.

&R EnCorr, AnalyJ_ - UNTITLED

File Edit Yiew B Statistics Select Tools Windows Help  Send Feedback
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= Return Line Graph % E #ﬁ 1
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2. The default chart display will capture the whole history. To zoom on specific period, click
and drag your mouse to the present time period.

M Return Bar Graph - UNTITLED
Greph Send To,

BIEI 0| 2 - | x«lw

Frequency: Monthly

J)wln \\ ”nld“wmﬂw"[J"J'MM}“WJMMW"'W‘H\[] ” | ru |

80%—]

A

n War
2008 2008

I Dreyius Ecuuty Growth F I Frankin Utities R Fussell 1000 Growth TRUSD I Russel 1000 Value TR USH
I sample Porttolic

3. Before letting go, single click again on the left side of the mouse to complete zooming in
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4. Right click anywhere on the graph to use the Options command to customize your display.

5. Click on Microsoft Excel, PowerPoint, or Word to export the graph. If you select Excel,
you will automatically export the numeric values that support the area graph.

6. To return to the previous graph, click on the red “Z” icon. This step can also be accom-
plished by the Options command by clicking on Zoom Qut. The zoom feature can be applied
to all the chart choices in the Graphs drop-down. Close this window.
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Graph Menu Output Options

From the Graphs drop-down menu, select from the remaining choices to display your

output and apply the zoom feature when necessary. Each output will be driven by your date
settings. The examples below represent monthly frequency.

Select Return Line Graph to create line graphs for return or index wealth values.

|Grap|‘|s Statistics  Seleck  Tools W
Return Bar Graph

Return Line Graph

Index: Graph
Compounded Return Graph

Rolling Period Bar Graph...
Rolling Period Line Graph. ..
Independent Period Bar Graph. ..
Rolling Skandard Deviation Graph

ZAReturn Line Graph - UNTITLED
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Select Index Graph to illustrate how a dollar amount invested in each asset grows over

time. The index starting date defaults to one period before the common starting date of the

chosen data and the default scale is logarithmic. A non-log scale is also available.

iGraphs Statiskics  Seleck  Tools b

Return Bar Graph
Return Line Graph

Compounded Return Graph

Rolling Period Bar Graph. ..
Rolling Period Line Graph. ..
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Select Compound Return Graph to view the historical compound returns vs. the unit

values shown in the Index Graph.
iGraphs Statistics  Select  Tools

Return Bar Graph

Return Line Graph
Index Graph
Cormpounded Return Graph

Rolling Period Bar Graph. ..
Rolling Period Line Graph. ..
Independent Petiod Bar Graph. ..
Ralling Standard Deviation Graph
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Select Rolling Period Line Graph to display average returns over user-defined rolling
periods in line graph format. The default is 60 months.

| Graphs Statistics Select  Toaols
Return Bar Graph
Return Line Graph
Index Graph
Compounded Return Graph

Rolling Period Bar Graph. ..
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Independent Period Bar Graph to display average returns over user-defined independent

periods in bar graph format.
| iGraphs Statistics  Seleck  Tools
Return Bar Graph
Return Line Graph
Index Graph
Compounded Return Graph
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Independent Period Bar Graph...
Rolling Skandard Deviation Graph
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Select Rolling Period Standard Deviation to display rolling period standard deviation. The

default is 60 months.

‘ Graphs Statistics  Select  Tools
Return Bar Graph
Return Line araph
Index Graph
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Summary of Output Options
The Graphs drop-down will display the graph views while the Statistics drop-down will
display both table views and graph views, where applicable.

From the Graph Drop-down
Return Bar Graph

Return Line Graph

Index Graph

Compounded Return Graph
Rolling Period Line Graph
Independent Period Bar Graph
Rolling Standard Deviation Graph

From the Statistics Drop-down
Summary Statistics:

Scatter Plot, Bar Plot

Range of Returns

Histogram

Return Percentile

Wealth Percentile

Performance Periods:
Performance Percentiles
Performance Bar

Rolling Period Returns:
Rolling Period Bar Graph
Rolling Period Line Graph
Risk Return Scatter Plot

Independent Period Returns:
Independent Period Bar
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Inputs Generator

EnCorr Inputs Generator allow you to create, refine, and test asset class assumptions for
use in the EnCorr Optimizer. Create optimization inputs by selecting asset classes from
various EnCorr databases or by entering your own inputs. Use various input methodologies
to develop forward-looking expected returns. Analyze the levels of risk and correlation
over time by calculating rolling period standard deviations and correlations. Run correlation
tests to quickly evaluate the stability of your input files before optimization.

The table below outlines the necessary settings to create an inputs file. These settings, with
the exception of Expected Returns, are applicable to all input methodologies.

IAsset Class Assumption | Building Hlnck‘ CAPM ‘BIack-Linerman| Historical
[Selecting Series (Proxies) | % | H | % | %
Input Options Building Block| CAPM  |Black-Litterman| Historical
Huolding Period X X % X
Frequency % % % %
Calculate Historical Data X X % X
|Default Settings |Building Block] CAPM _|Black-Litterman| Historical
[Currert Risk Free Rate [ ks | X | X [ X
Expected Return Building Block| CAPM ‘BIack—Litterman| Historical
Current Risk Free Rate %
Historical Risk-Free Rate X
Premia Baseline Series %
Current Risk Free Rate %
Preria Baseline Series %

Dornestic Equity %

Market Portfolio X
Current Risk Free Rate kS
Prermia Baseline Series b3

Market Paortfolio %
Current Risk Free Rate | X

[Risk / Correlation [Building Block] CAPM _[BlackLitterman| Historical
[ I I [

[Standard Desiation

Exercises

Creating Asset Class Assumptions

Setting up Input Options

Defining Current Risk Free Rate

Creating Building Blocks Expected Returns
Creating CAPM Expected Returns
Creating Black Litterman Expected Returns
Creating Historical Expected Returns
Analyzing Risk and Correlation

Testing Inputs for Optimization

Viewing your Results

Inputs Generator



Creating Asset Class Assumptions

1. Qur goal is to devise a new long-term strategic asset allocation policy where the
characteristics are the following: investment horizon is 20 years and the five investable as-

set class series are large company stocks, small company stocks, long-term corporate
bonds, long-term government bonds, and cash. Open EnCorr Inputs Generator and click New
to be taken to the Case Info tab.

3. C:\Program Files\Morni

Exit
Prepaiation Date

May 10, 2003 Heset

G |

2. Go to the Select Series subtab to identify the asset class assumptions.

File Edic Optimze Options Help SendFeedback

0|=|wlEl E[F] ElE G #8] A

3

- \ Options ™\ EpectedRenm Y Aisk/Conelation ) Inputs Summary \
Stattp Select Series
Avalzble Series Selected Series
Series Name [ Frea [ Beo [ End |

A
(3 UserDefined Data

41 (1 U, Open-End Funds

% (3 U5, Closed-End Funds

# (] A Subaccounts

| Series Name [ Frea [ Beg [ End |

Data Center Options.

‘ Help/Irfa

3. Highlight Indexes in the Available Series window.

4. Click on Query to be taken to the Standard Query window.

5. Go to the first line and locate Name in the Field drop-down.

Saved Queiies: [Exercise ~| SaveOuew| Delete Query| SetDefault Query

M Standard Query [B9=1ET]

[Feltorshi] T Field Tperator Vale ]
x - M N 6 eI 7 G A
x| QT [<]Name [<] 14 5881 US Smal Stock TR USD = -
X 0[] [F]Mere []14 5881 US LT Co TRUSD =
x| Or [=] []Mame (] seeIUsLT Gen TR USDQ ]
X 0[] []Neme [ ] 5BEI US 30Day THI TR L =

and [ [o]owe [ <] <Clck Here To Chasse Siye> =

ang ] [+ | Cunency <Click Here To Choose Cunency> =l

And [ [ Teraet Cunency [] <Clek Here To Chaose Targat Cuners | [~ ]

And 2] [2]Courne - <Clck Here To Choose Countiy =l

and ] [+ ]| 5ource [ ] contains Type Source Here>

B | — I hd

Close: Clear Query | Clase: Retain Query ‘ Search

6. Click on “="

sign in the Operator drop-down.
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7. Type IA SBBIA S&P 500 TR USD in the Value column.

8. On the next line, click Or from the Relationship drop-down.

9. Follow Steps 5 to 8 to add the remaining asset classes:

IA SBBI US Small Stack TR USD, 1A SBBI US LT Corp TR USD, IA SBBI US LT Govt TR USD,

and /A SBBI US 30 Day Tbill TR USD.

10. Click Search to retrieve all five series.

11. Highlight all five series and double click to add them to the Series Name window.
S=TE

File Edi Optimize Options Help Send Feedback

=z 2l V
olelalE = #83| H
Case Info \ Options B Expected Retum o Risk / Conelation N Inputs Summary \
Statup Select Seres
Avaiable Series Seleoted Series
=[] RawData ~ Series Name. | Freq | Beg | End | EnCar ID |

Indexes 14 SBBI US LT Corp TR USD M 1726 | 4/09 IBNIBORO01753
User-Defined Data 145BEIUS LT Gowt TRUSD | M 1/25  4/08  IBNIBOROOT?S?
U.5. Open-End Funds 14,5681 US SmallSteck TRUST M 1/26  4/03  IBNIBORO03363
14 SBBI S&F 500 TR USD M 1728 4/09 IBNIEOROD2450
14,5681 US 30Dap TEITAUST M 1/25  4/03  IBNIBORO036E?

U.S. Closed-End Funds
VA Subaccounts

VA Underling Funds
Exchange-Traded Funds
Honey Market Funds

Hedge Funds

s i standrd Que 13 12 ~ofx|
Canada Mutual Funds

j Save Query | Delete Query | Set Defaulk Ouery

Figd Operator Valie
14 SBBI S&F 500 TR USD

Series Narme: Saved Queries: [Exercise

<[ Name <=

zl Curtency

Serie:

14 SBBI US Small Stock TR USD
14,5881 US LT Corp TR USD

14 5BBI LS LT Giowt TR USD
145881 US 30 Dap TBil TR USD.
Name

KKK

i K1 K1 KN K1
L[]

Ix

Pleass erter a name for the query:

= Courtry

i 14—

o | Cancel
5dd | AddAl | 15

Close; Clear Query | Close: etai Query | Seach |

IKIEN
| KN K]

Data Cenler | Opions. |

12. Click Save Query.

13. Type Exercise as the query name.

14. Click OK.

15. Click Close Retain Query.
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Setting up Input Options
1. The following steps will be required for all input methodologies. Go to the Options tab to
be taken to the Input Options.

i EnCorr Inputs Generator - UNTITLED
File Edit Optimize Options Help Send Feedback

,, = [ 5 5 1
Dl E(= S[E| el&] = A
SeleCt a time periOd by Casze Info \' Optionz o Ex=pected R etumn .\ Rigk / Comelation .\ Inputs Summary .\
. . h C | | Irput Options \ Madel \
aCUVatmg t e Lalcu ate Expected Return Computation Method o Correlation Method
HIS'[OFIC8| Data '[O " Geometic Mean * Pearzon 0 " Spearman
specify the beginnin
p y g g Frequency : Manthiy Frequency:
and ending date. Holding Period oy @ |4
" Month " Quarter
C HaltYear & Ieafe Caleulate historical data...
fram: - Z
= =
Mean/Std. Dey. Conversion Eonventlono - ,7 = ,_ z
(* Preise " Estimate
Time Period:
*Note: &l calculations, inputs, and intermediate
resultz are in the base frequency of the data. |EDMMDN o ﬂ

Changing the holding period affects the final results
only, as displayed in the Inputs Summary tab and
saved in the inputs file.

Azzet Names:

Uze Seriez Names| Usze Alias Mames |

2. The Expected Return Computation method determines whether the historical expected
return for an asset is calculated with the arithmetic mean or the geometric mean. Arithmetic
Mean is forward-looking and better represents a typical performance over single

periods, acknowledging the fact that market returns vary over time. Geometric Mean is
backward-looking and measures the change in wealth over more than one period, assuming
that the return will be the same for each and every future time period. The default

setting is the Arithmetic Mean.

3. Select YearHoldings Period to annualize your output in the Inputs Summary Tab.
4. Precise is the default of Mean/Std Dev Conversion Convention. Precise assumes com-

pounded returns are the product of the individual returns and Estimate assumes compound-
ed returns are the sum of the individual returns.
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5. Select from the Spearman Correlation Method to view correlations based on ranks driven
by returns or the Pearson Correlation Method to view correlations based on returns only.

6. Select Monthly from the Frequency drop-down to produce the monthly output in the
Expected Return tab (except for Black Litterman which annualizes the results) and the Risk/
Correlation tab. You can also select Quarterly, Semi-Annually, or Base Frequencies.

1. Select Common from the Time Period drop-down to capture the common start period for
all the asset class assumptions.

Defining Current Risk Free Rate
1. Go to the Expected Return tab and click on Default Settings.

24 EnCorr Inputs Generator - UNTITLED
File Edit Optimize Options Help Send Feedhack

D|es|m BIE| B4 @ 2% 2

Black-Litterman

U.S. 1 Yr Treasury Const

Mat Yld

SetUp

Casze Info .\ Optiohs: \ Expected Retun \ Risk / Correlation .\ Inputs Summary \
\ Q

Default Settings

Buiding Blacks N

Current Rizk Free Rate (Annually)

Click on the label to change baselines

CAPM

Historical Fisk Free Fiates
] 420103
LBt Bamline || Fieq || Beg | End |

" Short Term =3 Short Term 14 SBEIS 17 Trsp Co M 5/83 409
Int T 14 SBEI US IT Gowt IR | M 1426 4/03
10 dinte Term | 2,055 nt Term o

U.S. IT Gvt Yid

________________ Long Tem - IASBEILS LT GovtIR M 126 408
@ Long TE[yy!e 4.093

Premia Baseling Series

U.S. LT Gt Yid

Base Line [ Freq [ Bea [End |
Domestic Equity: [14 SBEI 5&P 500 TR Uf M 1/26 409
Default Premium ;14 SBBIUS LT Govt TR M 1/26  4/09
Froquency Morthy Horizon Premium |4 SBBIUS 30Dap TE M 1426 409
Real Riskless 14 SBEI LIS Inflation [ 1/26 403
Holding Period:  Year Maiket Portfolio MSCl World GR USD M 170 4/09

Feset ta Default 0

Save to Default | User | |bbatson |

Info Flags
Currency; uso

2. Go to Current Risk Free Rate (Annually). The current risk free rate is determined by your
investment horizon which is the expected length of time you will hold your portfolio.
Decide between short term, intermediate term and long term investment horizons. When
you choose a specific horizon, it determines the current risk free rate and the Historical
Risk Free Rate series used to build expected returns (Building Blocks and CAPM models).
Intermediate Term investment horizon is the default.

3. Select Long Term to represent our 20 Year Investment horizon.

4. You either have the option of inputting your own Risk Free Rate or use Ibbotson’s default
which represents the most recent month end update. Click on /bbotson.
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Creating Building Blocks Expected Returns

Developed by Ibbotson Associates, the Building Blocks model assumes that the expected
return on an asset class represents the sum of the current risk free rate and one or more his-
torical risk premia, or building blocks. By combining current expectations with historical risk
premia, you take into account current market conditions (investors’ economic expectations)
and historical market returns. The use of risk premia versus a pure historical return increases
the predictive power of the model, since historical risk premia are more stable over time
than the pure historical return of an asset class.

1. Go to the Expected Return tab and click on the Set Up tab.

File Edt Optimize Options Help Send Feedback

Ibbotson Associates supplies
the One (Oneyear.inp), Five
(Fiveyear.inp), and Twenty
(twentyyr.inp) year inputs files
for use in the Optimizer.

Dles| ) 1B i
Easelrn N Options N [ —— \
Blackihman

Risk / Conelation ) Inputs Summary \

FResults

Setllp Default Settings AY Building Blacks N\ CAPM
Bulding Block | BuidngBlock | CAPM  [BlackLiterman] Histoical | Historical Time Perod
Equiy | Fised Income
/. SEE] 5P 500 TR USD X Jan, 1926 - Apr, 2008
. SBE| US Smal Slock R S0 X Jan, 1926 - Apr, 2009
3. SBEI U5 LT Corp TRUSD x Jan 1926 - Apr. 2008
5 5BBL U5 LT Gov TR USD X Jan, 1826 — Apr. 2003
. 5BBI U5 30 D o TEII TR USD (-1 Jan, 1926 — Apr. 2003

2. Check 1A SBBI S&P 500 TR USD and IA SBBI US Small Stock TR USD in the Building
Blocks Equity column.

3. Follow Step 2 to define the fixed income asset classes—IA SBBI US LT Corp TR USD, IA
SBBI US LT Govt TR USD, IA SBBI US 30 Day TBill TR USD—for the Building Block Fixed
Income column.

4. Go to the Default Settings sub tab and click on the Long Term radio to represent the
long-term investment horizon.
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DE;EIWE;M

Select another choice
for the series, if the cell is
marked white.

Caselnfe ) Opiions BroecodFoun ) Rk /Conslsion Y lnputs Sunmay
Black-Litteman N Resuls
Setlp N [ DS\ Buiing Blocks A\ AP
Curtont Rk Fres Rote (hrnualy] Clck on the abel to changs baselines
Historical Risk-Free Rates:
#2008
Lost update Baselne | Freq | Bea [ End |
" Short Tem 055 Short Tem I&SBBIUS 1Y TrswCe M 5/53 409
Tt Teim IASBBIUS IT GovtlR LM 125 4/09
® 2055
Inermediz Tem Tong Tem IASBBIUSLT GowtIR M 1025 409
& Long Tem 1038
i Bcelie Seres
Base Line [ Freq [ Beg [ End |
I‘:”Jr“;;'igf D Eaquity— ) 16 5BEI SEF 500 TH UE M 726 408
& Defad Premiom . [IASBBIUS LT Gt TR M 128 4/09
Fromency  Meonthly Horzon Premim |14 9BBI US 30D TE M 1726 4/09
Real Riskless 14 SBBI US Inflation M 1/26 409
Holding Period:  Year Mark et Portfolio MSCIWold GR USD M 1/70 409
Reset ta Default
Save to Defaul Wser Ibbotson
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5. Go to the Building Blocks subtab where we will build our expected returns
for each asset class.

[Z4 EnCorr Inputs Generator - UNTITLED =100 x|
File Edit Optimize Options Help Send Feedback

== == A
Case Info N Options N Expected Retumn Risk./ Corelation ) Inputs Surmary \
Black Litterman N Resuils Ay
Setlp N\ Defaul Setlings N\ Building Blocks \ CaPM

Adjust beginning and
end dates.

[16. 5881 54P 500TA USD: =]l Time Peiiod
Fishun Ty
of-‘ Equiy " Fised Income ‘ Table | 50

rclude] Fremian | How [ Twered
RikFiee | x| 005
EquipRisk | x| 042 14, SBBI 54 500 TR USD - 14 SBBI US 11 Trsy Const Mail IR U: Jan, 1926 - Apr, 2009
Custom oo 14 SBEI 54P 500 TR USD - 14 SEBI 54P 500 TR USD Jan, 1926 — Apr, 2003
|
Expected Retur: 0.47 (Risk Free) + (E ity Fisk] + (Size)

6. Click on Equity Return Type.

1. Select /A SBBI S&P 500 TR USD from the drop-down.

8. Check the Risk Rate, Equity Risk, and Custom to start building the model.

9. The calculations are shown in the How column.

10. The Expected Return for the specific Asset Class is shown at the bottom of the screen.

Equity Building Blocks Calculations View

Equity Expected Return = Current Risk Free Rate + Equity Risk Premium + Small Stock Premium

Risk Free = Current rigk free rate expectation for your investrnent horizon
= Current Risk Free Rate

Equity Rigk = Historical premiurm for investing in risky equities
= Domestic Equity PBS — Historical Risk Free Rate series

Custom = Historical premiurm for investing in risky small company stocks
= Asset class to refine — Domestic Equity PBS

11. Follow steps 7 to 10 to build /A SBBI US Small Stock TR USD Building Blocks.
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12. Click on the Fixed Income Return Type.

EnCorr Inputs Generator - UNTITLED

Fie Edt Optinize Options Help SendFesdback

RS ElE| Be] A3 A
Case nio N Oplons N\ Gmedesfeun )} Risk/Coreiion ) s ey

Black Literman Resuls

\
Setlp @ Defat Setings \\ Buidng Blocks \ CAPM
J Horz

on
14 SBBIUS LT G usp | TimePeriod 0
Represents the R LT ——
Return Type Summary
. . (r Eqily © Fired Incone Table Graph iE’
m atu rlty Of th e fl Xed ‘m \nc\udel Premiam How I Time Period
. ash x| 074 isk Free Rate - (14 SBBI US 11 Trsy Const Matl IR USD - 14 SBI Jan, 1926 — &pr, 2003
Income asset Class Farzan | x| 013 0 ears Noes Dver Cash Jan, 1926 ~Agr, 2009
° ‘ efault x| 000 |4 SBBI US LT Gevt TR USD - 14 SBBI US LT Gavt TR USD Jan, 1926 — Apr, 2009

Expected Fetur: o1 (Cash] + [Horzon) + Defaul)

13. Select /A SBBI'U.S. LT Gvt TR from the drop-down to forecast the expected return for
long-term government bonds.

14. Keep the default 20 Year Horizon.
15. Check Horizon first to lock the bond maturity.

16. Check Cash and Default

17. The Expected Return for the specific Asset Class is shown at the bottom of the screen.

Fixed Income Building Blocks Calculations View

Fixed Income Expected Return = Cash + Horizon + Default

Cash = Current risk free rate for your investment horizon with the maturity component removed
= Current Risk Free Rate — Horizon Premium where Horizon Premium = Historical Risk Free Rate — Horizon PBS
Horizon = Historical premium for investing in longer maturity bonds. Match the maturity of the asset with the
Horizon slider bar,
Default

= Historical premiurn for investing in risky corporate bonds in order to cormpensates for the possibility of default.
= [Asset class to refing) — (Default Premiurn PBS)

18. Follow Steps 13 to 17 to continue to produce the expected returns for U.S. LT Corp

Bond TR (using 15 year Horizon)and the U.S. 30 Day TBill (0 year Horizon) selected from
Asset Class drop-down.

19. Click Graph to display your Equity and Fixed Income Building Blocks for both equity and
fixed income.
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Sample View

[Tl Building Blocks Graph:
Graph Send To..

Export the graph to word
or powerpoint.

B ] =lv]

Building Bar Graph
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Asset Classes
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20. Click on the Results tab to compare your Refined Expected Returns with the Historical
Expected Returns.
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Black Litterman N\ Resuls
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14 SBE| 1S Small Stock TR ISD 118 1.2 X
ii] 034 048
14 SRB| 1S [T Govt TR USD N/ 048 x
14 SBE| 1S 30 Day TEII TR USD N/ 030

Creating CAPM Expected Returns

The CAPM in EnCorr refines the expected return of assets based on the Capital Asset Pricing
Model methodology. The major difference between Building Blocks and CAPM is in the risk

premium calculation. Building Blocks calculates risk premium(s) by taking the arithmetic dif-
ference between two historical data series, while the CAPM uses a regression approach.

1. Go to the Expected Returns Tab and click on the Set Up tab

[z EnCorr Inputs Generator, - UNTITLED ‘Z”E”z|
File Edit Optimize Options Help Send Feedback

=3 =] ZB Al
Easeg N Optons "\ BeetedReun Y} Rik/Comclon Y} lnpusSummay )

BIEb# terman N ﬂﬁesu\ts
ul N\ CAPM

[E— Sl AN asng: Buldng Bocks

Building Block | BuidingBlock | CAPM  [Black-Literman|  Historical Historical Time Period
Equily Fied Income
14 SBE[ 54F 500 TR USD x Jan, 1925 — Apr, 2009
1A SB[ U5 Small Stock TF USD x Jan, 1325 - &pr, 2003
14, SBRI LIS LT Carp TR LISD: xo Jan, 1926 -- Apr, 2009
1A SBBI 1S LT Govt TR USD X Jan, 1925 - Apr. 2003
14 SBE[ 5 30 Day TEIL TR USD x Jan, 1925 - Apr, 2009
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2. Go to the CAPM column and check the equity asset classes, /A SBBI S&P 500 TR USD and
the 1A SBBI U.S. Small Stk TR. We will use the Building Blocks methodology to refine the
fixed income assets.

3. Go to the Building Blocks column and check the fixed asset classes, /A SBBI US LT Corp TR
USD, IA SBBI'US LT Govt TR USD, and 1A SBBI' US 30 DAY TBill TR USD. Follow Steps 12 to
18 from Building Blocks section to complete the process for the fixed income assets.

4. Go to the Default Settings sub tab and click on the Long Term radio to represent the
long-term investment horizon.

[ EnCorr Inputs Generator - UNTITLED EEX
Fle Edi Optimize Options Help Send Feedback
. o, = 3 |
|| @9 plc SN
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42009
Base L [ Freq [ Beg [ End |
055 Shod Tem TRSEBIUS 17 Try Cc Ml /59 /09
Tt Tem 14588 US ITGovt IR UM /25 4/09
205
o Long Tem 145BBIUSLT GotIR M 1/26  4/09
405
Ser
rfo Flog Base Line (\ Freq | Beg | End |
yyyyyy 5o Do 155561 S0P SO0 TR UE I 1726 4/09
Dol 1ASBBIUS LT Got TR M 1726 4/09
Frequency ortbly GE 145881 US 30Day TB M 1/26  4/03
Fe: 1A SBBI US Inflaon M 1/25  4/03
MSCWaldGRUSD M 170 4/03

Reset to Default

default to calculate the
World Equity Risk Premium.

5. Go to the CAPM tab.

6. Click Calculate to create your expected returns results.

s T B Expm\mm SN Ak /oo ) 05 mmmmm TR

Resuts

e N g Bk \ =
Market Equity Risk Premium = (Domestic: Equity - Historical RF 1/ Beta [Regression of
14 SBBI $&P 500 TR USD 145BBI US 11 Trsy Const b Domestic Equity vs. Market]
3 . o= - o ) o=z
1
- - I 1L Tmereiod | Jan1525-am s
A|ter ‘the time pe” Od ExpectedRetun () = A +B*C+D*E
- Expected [ Curent t [ Percent tof [ Alpha (C] | Beta (D) | Market Local [ T-Statistic | Standard [ T-Statistic [ Standard [R-Squared| Adjusted
Retum E(| Risk Free | Alpha ] (Beta) |Enor [Beta)|  [Aipha) fror R-Squares
Rate (4) Premium Premium (Alpha)

1A SEEI 15 Smal Stock THUSD 052 [0 10 (0] T02 0% [EAT [0 S T00 0@ 04
|5, SEE) S8 500 TR USD 047 005 00 006 0% 048 042 mm 002 063 00 o7 07,

[« | » H

CAPM Expected Return =A + B*C + D*E
A = Rf: The Risk Free Rate is defined as the Current Risk Free Rate for a given
investment horizon.

B = %Alpha: The %Alpha defines how much of the alpha is added to the expected
return of an asset.
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C = Alpha: The alpha is computed by user defined value or from the regression. By
default, the alpha is calculated with the Beta (Asset/Market).

D = Beta (Asset/Market): The Beta is calculated from the regression with the refined asset
defined as the dependent variable and the Market Portfolio Premia Baseline Series defined

as the independent variable.

E = Market Equity Risk Premium: The Market Equity Risk Premium is calculated in the
Market Equity Risk Premium Table.

7. Go to the Results tab to compare your Refined Expected Returns with Historical

Expected Returns.

F& EnCorr, Inputs Generator, - UNTITLED
wwwww s Help  Send Feedback
nlf=2f~ 1L Z1® AN
Caselrio N Optors Eipecied et ) Fisk /Coneletion. ) Inputs Summary

sats \ bubmgploks \, car
BlackLiterman Nt

vl | Black-Litzman | Historical | T
9 Periad

Creating Black Litterman Expected Returns

The Black-Litterman asset allocation model is an approach for creating and refining mean-
variance optimization expected returns that result in better-diversified asset allocations.
This model starts with CAPM-based, market equilibrium expected returns derived by using
the reverse optimization approach proposed by Sharpe (1970). The required inputs are

the risk-free rate, an estimate of the market premium, estimates of each asset classes’
market capitalization, standard deviations, and correlations. These starting expected returns
can then be refined by incorporating your particular views.

1. Go to the Expected Returns Tab and click on the Set Up tab.

T EnCorr Inputs Generator - UNTITLED
Fie Edt Optimize Options Help SendFeedback
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Jan, 1926 - Apr, 2009

2|3 |3 |3 %
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2. Check the first row in the Black-Litterman column. You will notice that the rest of the
asset classes will get checked automatically since Black-Litterman does not allow you to
combine input methodologies.

3. Go to the Default Settings sub tab and click on the Long Term radio to represent the

long-term investment horizon.

Fle Edit Optimze Options Help Send Feedback
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lertioprz EaseLine [ Freq [ Beg [ End |
 Short Tem 055 Shat Term TASEBBIUS 1vi Ty Cc M 6/53 4709
T Tem IASBBIUSITGowtIR I M 1/25  4/03
s 2058
e Tem Long Tem I4SBBIUSLT GovtIR M 1/26  4/03

0? Leng Tem +09

remia Baseline Serie:
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IrfaFl Eel
e — Domestic Equiy - |14 SBBI S4P 500 TR UM 1726 4709
¥ Defall Premium . |ASBBIUSLT Gal TR M 1/26 409
Frequency: Monihiy Floizon Fremum —_|L4 SBBIUS 30Day TBI M /28 4/m8
FeaFkkless . |ASBBIUS Inflaion M /25 4/
Hoiding Period: ‘ear Warkel Poficio._|MSCIWerdGRUSD M 1/70  4/mM

Fleset to Default
Save to Default User Ibbotson

4. Go to the Black-Litterman sub tab and a pop-up will appear in the window indicating that
one or more asset classes do not have market capitalization numbers.

5. Click OKto be taken to the Black Litterman subtab.

Market Capitalization Data

One or mare of the asset classes included don't have market capitalization numbers, Until every asset has a non-zero market capitalization na implid o Black-Litterman returns wil be
calculated. Double clicking on a cellin the Markst Cap' calumn will open a dialog that allows you ta link this asset to another asset which doss have a markst capitalization number.
You may alsn just type & market capitalization number directly inta the table.
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6. Zeros will populate if there are no Market Caps. You can either input our own market caps
or you can use proxies to fill in the remaining Market Cap information.

ole|alg = ped = N
Case Info N Opiors B Expertedfetun ) Fisk / Conelation Inputs Sunmay
Setllp Defauk Setings Buiking Blocks \ LY
Black Literman \ Rssuts A\

Risk Free Rate: [470 % Market FremiumN/6 % Restore Defauts

Market Cap (in Implied Return Absalute View ‘Absolute Yiew Black-Litterman | M arket Cap D ate
. billions) Retun Confidence Retum
12,000 + equity market 22
,

SEEI 54 500 1A 150 121130 [ [ 672008

. . . SBBI US SmallStock TR USD 000 ) N
Cap|ta||zat|on SEBI LS LT Comp TA USD e 0m NiA

SBEIUS LT Govi TR USD

SBEI US 30 Day T8I TR USD 000 Na

va | ues avai | a b I e t’ Modify Market Cap Data Refesh Market Cop Data_| Market Capitalization Data
elative Views Youmay set yourindes by either
| ertering a value directy or by associating it with & differert indes for
which market cap data s avaiable
Indec 14 5881 US Smal Stock TRUSD __» o
(18,5881 S6PBO0TAUSD ]
ssd | SD

© Enter market f

Category: Small Cap
e WQ
Market Cap: 63063
Market Cap Date: @9
Cancel

1. Click Modify Market Cap Data.

8. Click /A SBBI'US Small Stock TR USD from the Index drop-down to identify the
proxy for small caps.

9. Click Associate with a different index.

10. Locate Small Cap in the Category drop-down.

11. Select Russell 2000 TR from the Index drop-down.
12. Click OK.

13. Repeat steps 7 through 12 to modify the remaining asset classes using the table.

Market Caps Category Index

U5 LT Gt TR LT Bond | ML A0+ Yy Govt/Corp TR
US LT Carp TR Bond ML Corp TR

U5 30Day TEIITR Cash MLLU.S. 3 Mo Thill TR
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14. Once the market cap information is complete, the implied returns equal the
Black- Litterman returns since we have not applied any views.

24 EnCorr Inputs Generator - UNTITLED. [B(=1E3]
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Implied return is the
starting expected return
calculated by the Black-
Litterman model

without incorporating any
user views. The value

is automatically
recalculated when other
values are modified.

Wakel Caplin ] Impled Retum | AbsoieView | Absolute View | BlackLiteman | Market Cap Date
Return Confidenc; Rt
(52357
SERL S5 500 TA USD. 53063 568 EE 0372008
SBAI US SmallStock T USD. 63069 1287 1287 03/2009
SBAI U5 LT Cop TR UISD 1436.25 608 608 8/200%
SBAI US LT Govi TR USD 2525 620 620 8/2008
SBAI US 30Day TBILTA USD 4389 411 4 8/2008
Madiy Market Cap Data Refiesh Market Cap Data
elative Views
[ ]

ot

15. Go to the Absolute View column and input 77.50%, for example, to reflect your

OWn View.
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16. Go to the Absolute View Confidence column and input 95%, for example, to apply
your confidence level. You will now see that your Black-Litterman returns vary from your

implied returns.

17. Go to Relative views and click Add'to apply relative views between single and
multiple markets.

il TS|
CaseInfo oy Dptions M Expected Retum '\ Fisk / Conelation ) Inputs Summary \
Setlp N\ Dfauk Ssttings N\ Buikling Blocks N CAPH

BlackLiteman \ Resuls

Risk-Free Rate: [4.10 % Market Premium: (328 % Riestore Defaults

Warkel Cap (n | Imphed Retum | Absclute View | Absolie View | Black Liteman | Market Can Date
bilions] Retun Confidence Retum
(5%-95%)
1A SBBI 58P 500 TR USD: 63063 968 201 03/2003
1A SBBI S Small Stack TR USD 63063 12.87 11.50 95,00 .57 03/2003
1A SBEIUS LT Cop TR USD 143628 6.08 603 8/2008
1A SEBIUS LT Gov TR USD 246253 6.20 618 8/2008
|4 SBBIUS 30Day TEITR USD: 4389 8/2008
Modify Marke! Cap Data (L = B Sl Blaci Litterman Relative View
Rekreizs 14 5661 58P 500 TR USD[~
I
Add

by 15 % with |50 % corfidence
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18. Click /A SBBI US Small Stock TR USD from the left-hand drop-down.
19. Maintain “will outperform” in the middle drop-down.
20. Select 1A SBBI S&P500 TR USD from the right-hand drop-down.

21. If you believe that the small cap market will outperform the large cap market by 1.5%,
for example, input 7.5%.

22. Type 50in the Confidence window.

23. Click OK.

24. The Relative View Formula will now be displayed.

File Edt Optimize Options Help SendFeedbatk
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Case Info o Options N Expected Retum \ Fisk / Conslaiion ) Inputs Summaty \
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elative Views

1A SBBT US Small Stack TR USD 514 SBBI S&P 500 TR USD by 1.5% with 50% confidence

sad | Edt Deete

25. When applying Absolute and/or Relative views, the Black Litterman returns will be
modified from the implied returns.

26. Go to the Result tab to view your refined and historical results.

File Edit Optimize Options Help Send Feedback
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Creating Historical Expected Returns

Historical expected returns are based on the historical time period and frequency
where pure historical returns are used to forecast the expected returns, without any

methodologies in place.

1. Go to the Expected Returns Tab and click on the Set Up tab.
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2. Go to the Historical column and check all asset classes.

3. Go to the Default Settings sub tab and click on the Long Term radio to represent the

long-term investment horizon.
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Fie. Pt Ortini
02| @9 fa il
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4. Go to the Results Tab and you will notice the historical results are only displayed.
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Analyzing Risk and Correlation

1. In the previous sections, our concentration was to develop forward-looking expected
returns for all asset classes. We also need to build forward-looking expectations

of standard deviations and correlations for each asset class. To calculate expectations
of standard deviation and correlation for both equity and fixed income, go to the
Risk/Correlation Tab and click on Standard Deviation first.
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with Black Litterman. 3. Click Graph to view the display.
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4. Next, go to the Correlations sub tab to view the correlations. These correlations are based

on your frequency settings in the input options tab.
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5. Click Date Settings if you want alter your Beginning and End Dates.

6. Click /A SBBI S&P 500 TR USD to set up the correlation to the rest of the asset classes.

7. Click Graph.

8. Click Calculate to view how IA SBBI S&P 500 correlates with the other asset classes.

Sample View
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Testing Inputs for Optimization

1. In order to use mean-variance optimization to produce the efficient portfolio frontiers, it is
critical that the estimated correlation matrix of the asset classes be positive semi-definite -
method to test if the correlation matrix for the selected assets is valid. Go to the Correlation
Test sub tab to test the integrity of the correlation matrix. The output will be driven by the
same time periods used in your Correlation sub tab.

[ |EnCorr Inputs Generator - UNTITLED

Fle Edt Opfimize ions Help  Send Feecback
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actor § (2.85%)

1A, SBAI Factor 4 (2.86%)

Factor 2 (30.92%)
Factor 3 (19.04%)

Singuar | Perceriage
Val of Variation

22097 [3E)
15461 0932
03521 1304
01462

01433 288

Correlation Matrix Condition Number

0-20 =Correlation Matrix is valid for mean-variance optimization, Monte Carlo
simulations, and resampling optimization.

>20 =Correlation Matrix is nearly singular. The set of asset classes may produce
unstable results along the efficient frontier but you can still run resampling and Monte
Carlo simulations in EnCorr Optimizer.

N/A =Correlation Matrix is not positive semi-definite. You can still use the asset
classes to run your mean-variance optimization, but the results will be unstable along the
efficient frontier. Resampling or Monte Carlo simulations are not possible.

2. Click on each asset class.

3. For each asset class, the correlation matrix condition number changes at the bottom left
which is supported by the text in the box.
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Viewing your Results

1. Go to the Inputs Summary tab to view your expected returns, standard deviations, and
correlations all three components necessary to run a mean variance optimization. You

can now continue to run asset allocation, create an efficient frontier, and determine the new
asset allocation policy.
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Optimizer

EnCorr Optimizer allows you to develop, test, and analyze possible asset allocations along
the efficient frontier, based on mean-variance optimization (MVO). Mean-variance
optimization, originally developed by Nobel Prize winner Harry Markowitz, is the process
of identifying portfolios that have the highest possible return for a given level of risk,

or the lowest possible risk for a given return. Traditional mean-variance optimization (base-
case), resampled mean-variance optimization, and surplus mean-variance optimization

are the three types of optimization methods.

Exercises

Setting up Traditional Optimization

Setting up Resampled Optimization

Setting up Surplus Optimization

Identifying Potential Portfolios

Creating Forecasted and Return Percentiles
Creating Simulated Return and Wealth Percentiles
Understanding Risk Decomposition

Setting up Traditional Optimization

1. Traditional Optimization is Asset Only Optimization. To start the process, open an inputs
file in the Inputs Generator and click on the /nputs Summary tab to view the results. The
expected returns, standard deviations, and correlations are the necessary components to run
an optimization. You can also start the process from Optimizer's Input section by retrieving
an existing inputs file.

P4 EnCorr Inputs Generator - TM_INPUTS.INP o [=] 3]
Fle Edi Optimze Options Help 2

olelal® mie| B aiel 219 4

Case nfo Optians Ewpectedletun ) Fisk / Conelaton ) nputs Surmay )
oD \ Optional Default Consrairts
Frequency: Mot =
Holding Peiod: Year __Datatotes_|
Evpected | Standard | Yield | Cerrclatin | Cemelation | Carelstion | Conelation | Conelation | Conelation | _ Total [ ShomtTemn
Retm | Devistion wikla | winld | wehbSE | il | il | ikl | Tumeover | Tumeovers
SBBIS6P | SBBILS | EAFE LUSD |SBBI US LT| SBBI LS LT|SRAIUS 30
S0 TR | Smal Stook Com TR | Gt TR | Dap T8Il
uso | TRUSD 1s0 usn | TRUSD

14 SBBI SEP BO0 TR LG B33 17.04 oon 1.0000 07445 06813 02352 02067 0.ma62
14 SBBI US Small Stock TR USD aie 24.79 0.00 0.7445 1.0000 0.4677 01825 0.0883 0095
MSCIEAFE LIS] 922 1823 oon 05819 04677 1.0000 01876 01167 00231
&4 GRB oip TR U5 426 10.50 0.0 02332 01825 01876 1.0000 0.9046 00317

1A SBBI U5 LT Gowt R USD a0 11.58 000 02067 0083 OA16F 08046 10000 00345
A\ 5BBI US 20 Doy TR TA USD 303 0e7 000 00ls2 0019 00281 00317 00345 1.0000
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2. Click on the Efficient Frontier icon to be taken to the optimizer's Start Up tab.

3. Highlight all six asset classes and click Add Asset to add them to the selected

Assets window.

Fie Edt View Frontier Comparisons Forecast Simulation ‘Window Help Send Feedback

0|8 =5 E(m(S] EH-4r|e [0 %2 012
=T

Stait Up \ Ipus TN Consrains Y Inpurs Summany T

CaseFile:  TH_optass
Desciption:

Inputs Fi
[ \\BBUTSUN\EASEF\LE\TM Inputs.ing
I™ Automalically update case when inputs are updaled _Changs Inputs..._|

Available Assets elected Assets

|& SBRISEP 500 TR USD |4 5BBI 5%&P 500 TR USD

14 SBBIUS Small Stock TR USD Add Asset > | |14 SBBI US Small Stock TR USD
MSCI EAFE ISD MSCI EAFE USD
I1&SBRIUSLT Carp TR LISD Femove |4 SBBIUS LT EmpTR USD

14 SBBIUS LT Gowt 14 SBEIUS LT

t TR U! Govl
|4 SBEIUS 30 Day TRl TR USD 14 SBBI S 30 Day TE\I\ TF( LISD

Prevent modifications to
the original case file.

scidLinbiny » | Moveln | MoveDown |
Lisbitiex
Femowe

'isse File Locking Options
Lock Selected Asse Classes
I™ Lock Capital Market Assumptions

I™ Prevent Addiional Constraints o

[ Mulicte Frontirs I Optimize I Help

Analyze multiple
efficient frontiers in the
same case file.

4. Click on Optimize to run the Traditional Optimization.

Tradltlonal MVO View

Steps b to 10 are optional to customize settings, established prior to running
Traditional MVO.
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5. Click on the /nputs tab to be taken to the Assets sub tab.

Fie Edit Vien Frontier Comparisons Forecast Simulation Window Help

Dz |m|s]F s o B8 ek | 1| e SN o VA e 1

=]
Sanlp N e T\ Condtas ) BackSche T I Surwran )

Assete \ Laiiies Conelations 0
R

Total curient holding: 100,00 %

AddMNew Assel.. | Edthsset | Besetto nput Values

Muliple Fronters. | Optimize | Help

6. Enter the current holdings for the six asset classes /A SBBI S&P 500 TR USD = 20, 1A SBBI
U.S. Small Stock TR USD = 15, MSCI EAFE TR USD= 20, IA SBBI' U.S. LT Govt TR USD = 20,
IA SBBI'U.S. LT Corp TR USD = 15, and IA SBBI U.S. 30 Day TBill TR USD = 10.

7. Click on the Constraints tab and you will be taken to the Individual sub tab to set limits.

Lock the expected returns
for specific assets and
generate returns for

the remaining asset class.

Enter constraints on specific
assets or combination
of assets while optimizing.

Enter adjustment costs
as a percentage of wealth
per unit of time.

[EdEnCorr Optimizer - Untitled
File Edit View Frontier Comparisons Forecast Simulation ‘Window Help
o Pl 7 LA P s P S| DY S
_(oix]
Constraints: \ BackSohe T\ Inputs Summay ")
\ Gioup N\
8
In. Ma
i ing | I
0 TR LD 2.0
1A GBI US Sl Stock TH USD 00
o
[I,5BB1 IS [T Corp TAUSD 1 ooo 10000 Nane
Eu LT Gowt TAUSD 1000 10000 None
14 5BBIUS 30 Day 16il TR USD A T
Muliple Froniiers. | Optimize |l Help

8. Click on the /A SBBI S&P 500 TR USD row and go to the Minimum Holdings column.
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9. Type 10 to ensure that no portfolio on the efficient frontier will contain less than 10%
holdings in Large Stocks. Proceed to type 10 for the IA SBBI US Small Stock TR USD
minimum holdings and 5 for the IA SBBI US 30 Day T-bill TR USD minimum holdings.

10. Click on Optimize to run the traditional MVO.

Setting up Resampled Optimization

1. Resampling is an additional option to Traditional MVO where it is the combination of
traditional mean-variance optimization and Monte Carlo simulations. To set up
Resampled Optimization, the process is the same as Traditional Optimization, but it is
necessary to activate the resampled setting to run resampled optimization. Go to the
Frontier menu.

[ EnCorr Optimize. 1 M_opt.aax
Fie Edt View

Frontier Comparisons  Forecast Simulation Window Help

#udd New Frontier,.. rrlhad | (NN B A =] (Y

|————| Reset ks
Start Up Conshraints Back-Solve Inputs Summary
T " 3 R R

e Default Points,
De  Fndflabel Pt
fasset Mives|Classes,

I E—
Z Ir

I e\ T _Inputs.inp

w e i deted _ Change Inputs... |
A Anictation, nputs are update

Available dsz  5end bo Excel elected Assets
|14 SBBI S&P| Send bo PowerPoint 14 SBBI 5&F 600 TR USD

18 SBBI US ¢ dd dssel 5| |14 SBBI US Small Stock TR USD
MSL] EAFE uw_—l MSLI EAFE LSD

A 'SEBI US LT Cop TR USD Femove | |145881 US LT Cop TR USD

18 SBBI US LT Gowt TR USD 16 5BBI US LT Gowt TR USD
16 SBE US 30 Diay TBII TA USD 16 SBE US 30 Dy TBII TA USD

2. Select Resampling Options from the drop-down to be taken to the Resampling window.

3. Check on Resample Frontiers.

(3 J

V. -Resample Frontier ¥ Show Mean Warance Frontier lr Use Random Seed
PrOdUC@ dlﬁerent resu |tS Mumber of simulations:  [250 Mumber of periods of IED
. simulated data:
eaCh time y0U run the Hesa_ Mumber of points taken |2DD Murnber of bing in resampled ISD
[ . from simulated frontiers: frontiers:
mpled Optimization. _ . .
I~ Smooth Resampled Fromtier Order of smoathing function: ISU
i+ Wamn about
" Dicp binz with lezs than |25 *% of expected points

Ok I Cancel I Help

4. Click on Show Mean Variance Frontier to display the Traditional MVO along with the
Resampled MVO.

5. Click OKto be taken back to the Start Up tab where Resampled is now displayed in
parenthesis next to Optimize.
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6. Click on Optimize (Resampled)to run the traditional MVO and resampled MVO. To
customize settings such as constraints, prior to running the optimization, see Setting Up
Traditional Optimization, Steps 5 to 10.

[ orme e —

FEnCorr Optimizer - TM_opt.oan
File Edit View Frontier Comparisons Forecast Simulation Window Help

D =S| @] B 4o [ome] %o ol 2]

=loix|
statup Y Inpus ) Constiats ) BackSobe ) Inputs Summary )
Case File: T_opt aax
Desciipton
Inputs Fie:
C:\Program Files\ibbotson' CaseFilshTM_Inputs.inp
1™ Automaticaly update case when inputs are updated __Change Inputs.
wailable Assets elected Assets
e — 1A SEE| S4P 500 TA USD
|4 SBBI US Smal Steck TR USD Add Asset > 14 SBBI US Small Stock TR USD
MSCI EAFE USD Cl E:
14 SBBIUS LT Corp TR USD Remove 14 SBBI US LT Corp TR USD
14 SBBIUS LT Gowt TR USD 14 SBBI US LT Govt TR USD
|4 SBBI US 30 Day TEil TR USD 14 SBEIUS 30 Day TEil TR USD
| M S U S S|
iabilities
Remove [
Mudiple Froniiers | optimice (Rosamptca) [ Help

Resampled MVO View
W =lofx|

1= Traditional MVO.

75 185 1554 1283 1088
1499 1114 9% 882 800
508 60 608 608 608
214 125 2% 341 418

1287 531 286 02 180

2= Resampled MVO.

Expected Retun
1A SBBIUS S Stack 10—
TRUSD (3286%) 14 SE8IUS S Tso

2 [
"1 se81 550 500 TR USD.
sl

[
SBRUS LT Gowt TR USD

30 Day TBII iy
%) 14,5981 USTCorp TR USD.

MSCIBAFE USD (5 69%)

1A SEBIUSLT Corp
TRUSD (779%)

5681 US 30 D2y T8I TRUSD.

T L R R R
1ASSRILSLT ot TRUSD (326929 00 20 40 80 B0 100 120 140 180 180 W0 20 250
Stanard Deveion (Fis)

1. Click on the Area Graph icon.

Resampled MVO View

el
Frontier Area Graph Frontier Area Graph
Base Cas

Resampled Base Case
s visonis

=lmix

Pecion
B 2 SBEUS S Stk TRUSD B sgiErEUsD

e spersse 0 o sopusSmSmUD | saETuS)
-] B SEE ST o TR0 A el 5 0 T TR

st e e 5P 0 TR USD
1ASEBIUS LT Co TR U2 S8 US LT ot TR USD 50615 000 TEN TR USD

5t SEBIUS LT Cop TR Uso.
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Setting up Surplus Optimization

1. Surplus Optimization is known as Liability Modeling whereby liabilities are accounted

for in addition to Assets. Clients who would benefit from Surplus Optimization are Defined
Benefit Pension Plans, Defined Contribution Pension Plans, Foundations and Endowments,
Life Insurance Companies, and other Insurance Companies. The set up process is the

same as the traditional optimization but the liability functionality is necessary to activate
Surplus Optimization. From the start up tab, select the /A SBBI U.S. LT Corp TR USD from the

available assets window.

P EnCorr Optimizer - TM_opt.aax - [Optimization Inputs] ol x|

[] Fle Edic view Frontier Comparisons Forecast Simulstion Window Help Send Feedhack ==X
= - e

D|=|=|=]H & -4 SR & l?| SIS

Stan Up \ pws Y Conghants ) Inputs Summary

TM_opt aax

e File:
Descriptior:

Inputs il
CA.ABBOTSONACASEFILESTM_Inputs.inp |
I Automaticall undate case when inputs are updated _Change Inputs. |

Available Assets
1A SEBI 54 500 TR 5D 14 SEE| $4P 500 TR USD
14 SBBI US Small Stock TR USD Add Aeset - |4 SBBI US Smal Stack TR USD
MSCIEAFE USD MSCI EAFE USD
0 |4 SBBIUS LT Corp TR USD FRemove I SBBIUS LT Corp TR USD

14 SBBIUS LT Gowt TR LU 14 SBBIUS L

Gowt TR USD BBI LS LT Govt TR USD
14 SBBIUS 30 Day TRl TR USD |4 SBBI U% 30 Day TBIl TR USD

electad Assets

Fiemove 14 SBBI US LT Corp TR USD

(- Case Fie Locking Options
I~ Lock Selected Asset Classes:
T~ Lock Capital Market dssumptions
I~ Prevent Addtional Constraints

uliple Frortizs | Optimize | Help

2. Click on Add Liability to add U.S. LT Corp TR as your liability.

3. Click on the Inputs tab.

4, Click on the Liabilities tab.

5. Go to the Current Relative Value column and type 125 which will represent an

underfunded pension.

P EnCorr Optimizer - TM_opt.aax o [=] ]
File Edit Wiew Frontier Comparisons Forscast Simulation  Window Help  Send Fesdback
I ]
D3| R B[] o |8]18] -] = W], %[
~ |
=
Pl Optimization Inputs oy =] 5
Statlp ) Inputs (7§ Constraints "\ \nputsSummaw-\

Assets AN Liabiliies \

Corelaions

Relative size of a liability
to the assets:

> 100 means pension
fund is underfunded.

< 100 means pension
fund is overfunded.
=100 means pension
fund is fully funded.

Expected | Standard | Current
Rt | Deviation || Aelative
[Pom=n] e
(4SBBIUSLT Cop TRUSD | 4260 1080F, . Tem 00

(6]

Add Hew Liabiity Edi Liabilty |
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6. Click on Optimize to run the Surplus Optimizaton. To customize settings such as
constraints, prior to running the optimization, see Setting Up Traditional Optimization,
Steps 5to 10.

Surplus Optimization View

Vear

1421 1083
638 6.38 635 638 638
091 211 306 402 471
1083 274 154 071 23

655

z390
000 5613 000 0.00

Forecast of future net
worth, expressed as

a percentage of the initial
value of fund's assets:
Positive “expected surplus”
is increased through plan
contributions or investment
earnings. Negative
“expected surplus” is increased
through plan withdrawals
and investment losses.

"~ Portfolio Contents: Position 50

FalEficient Frontier - T™_optaar -lo/x|
=367

Pasition 50
1. SBBI LS Small Stock TR USD (4.30%)

14 SBBI S8P 500 TR USD (22.24%)
MSCI EAFE USD (3220%)

Poit ¢ MSCIEAFE LUSD
o

e Port B

< a1 5P 500 TR USD O E 14 SBBI US SmailStock TRUSD.
Currert
14 B8l

L]
1A SBBIUS LT Govt TRUSD

1US 30 Day TBII TR USD

TTTT T T T L L L L L L L L L]
14 SBBI US LT Corp TR USD (41.27%) oo z‘n oL sL BL 100 12‘n u‘n 15‘n 15‘n 2n‘n 22‘:. 2o‘n 2s‘n 25‘n 00
‘Surplus Standerd Devitian (Risk)

+

Identifying Potential Portfolios

1. When you run your optimization, a 4-quadrant default view will appear on your screen.
Each quadrant is driven by the placement of the periscope (cross-referencing dotted lines) on
the Efficient Frontier Graph. We will return to this view in #3.

% EnCorr Optimizer - Untitled -(0]x

File Edit Wiew Frontier Comparisons Forecast Smulstion Window Help Send Feedback

= |
Jul [ [ [ [
a0in | 2012 | 2014 | 20fa | 2009
95 Percertle__| 29.32 19.02 1601 1307 1103
75t Percentle__| 15.17 11.32 1015 900 219
S0hPercertle | 626 6.26 62 626 6%
STl MHED 25th Percertie 197 143 243 358 436
20,00 5th Percentie 1270 514 268 015 169
1A GBAI US LT Cop TR USD 2000
1A SBBIUS LT Gowt THUSD 1500
1A SBBI U5 30 Day TBI TA USD 1000
wpected Fietun 527
1087
B ol
" Return=3.53
Position 50 s
|4 SBBIUS Small Stock TR USD (37.03%) Expected Return
1"o0—
a0 14, SBBIUS & R =D
|4 SEBI S8P 500 TR LSD [ 0 s i
(11.31%) ] A
50 B MSCIEAFE USD
— . a
30 B o' sam US LT Govt TR USE
1.0— :
1 o gpef s 0 Dy TEMTRUSD ;
3 \‘I‘\‘\l\‘ I‘\‘\l\‘\‘\\\
18 SBBI US LT Govt TR USD (51 66%) 00 20 40 BO 80 10 140 160 180 200 220 250
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2. Before we begin identifying potential portfolios, go to Forecast and click on Forecast
Settings to set parameters for the tables and graphs.

File Edit VYiew Fromtier Comparisons | Forecast olation Window  Help

sIEEE:

Input initial wealth amount

to be forecasted.

* Portfolio Statistics
Statigtics. .. | I"Linked"Mix

Return Percentiles
‘Wealth Percentiles
Target Probabilities
Recalculate Log-Stable

urecast Settings x|
Inifial Date: [ 7 [z00a

¥ Always Use Curent Date

=I ital Wealth: [10,000
Percent Income Reinvested: [100
Forecasted Retums Frequency: [Annually el

Retuine ars net of adjustment costs: [
Show forecast dates as number of pears:

r~ Retum Distribution

Represents the method-
ology used to compute
percentile forecasts: Log

normal distribution is

the default calculation.
Log-stable distribution is
also available where the

assumption is that it

will have higher sensitivity

to market events.

v Feinvest All Income

Reinvest 100% of Income 8
14 SBEI S&P 500 TR USD 10000 2043 3219
14 SBEI US Small Stack TR USD 15.00 214 324
MSCI EAFE USD 10000 3081 4806
|4 SBEIUS LT Corp TR USD 20,00 281 416
|4 SBEIUS LT Govt TR USD 25.00 261 412
14 SBEI US 30 Day TEill TR USD 20000 4119 8.24
Expected Retum 559 E.21 2.00
Standard D eviation 8.65 865 1350

HG‘ Lognomal ¢ LogStable

’VEeg\n flancay (&

Historical perad or iting log stable distibution
1570 [ End [Decomber & [1557

Projection Y’

1 Year
3ear
5'ear
10*ear
20%ear

Add |

Add Remnve

Cancel |

3. Once complete, click OKto be taken back to the same 4-Quadrant view in #1.

4. The default periscope placement is Position 50.

5. Move the location of the periscope by clicking and dragging the point on the scroll
bar or by using the scroll arrows on your keyboard. The zoom feature is also available on the
efficient frontier to narrow in a particular section.

6. Locate the Current portfolio on your efficient frontier.

7. To identify another portfolio with a higher expected return with the same level of risk, go
to the top menu and select Frontier.

8. Click on Find/Label Pointto be taken to the Frontier Points window. The same access is

available by right clicking on the efficient frontier graph.

ﬁ EnCorr Optimizer - TM_opt.aax

File Edit Wiew | Frontier Comparis

ons  Faorec:

Fuoas

ZiEsle  Add rew Frontie
==

¥ Portfolio St4

Reset ko Inputs

Resampling Optians. ..
Display. ..

Default Points...
FindjLabel Point,

Statishics...

|2 SBEI S&P 500

Asset Mixes/Classes. .,

Expected Retumn

Standard Deviatic  Send ko ‘Word

(1 SBEI U3 Smal

MSCI EAFE USD  Zoom In

I SBRIUS LT G Zoom Out

% SBBIUS LT G Add Annotation. ..
1&5BBIUS 300, Send ko Excel

Send ko PowerPoint
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9. Go to the Find By sub tab.

10. Click on the Find By drop-down and locate Standard Deviation.

Ioix

J oy 1 DefautPorts | Find By ] Asset Mises

Find By Standard D eviati

Standard Deviation

Control what is displayed in
your view.

Display points based on

specific point definitions.

Locate specific points based
on criteria.

Create new asset mixes.

View | Hsm

Epnly | Close

11. Type 8.65 for the current portfolio’s Standard Deviation.

12. You can either provide a custom name or click on Find and Label to add to the new point.

13. Click Close to be taken back to the Optimizer view.

14. Your new point will now be displayed on the efficient frontier.

ear
7% 50 123 0% 56
25 981 079 797 739
601 601 601 601 61
I 004 232 325 408 4se
15 5561 Us Sl tock TR USD. 2% 23 048 197 21
MSCTERFE U0

[FLSEBI UE T Cop TAED
Toa UG
5. 5E01 U= 300y THTAUSD

Standoa Dot

=]
Position 50
1A 5581 LS Sl Stk TRUSD (226%)

95— wsciesrEuso

s soasap S0 RUSD @1 85%) | g5 | o— 8 B
e ety WSS U
20— & msamseammun
o

e

sciEarE Uso 251%)

dsLTcopTRUSD
L}

[}
A S881US LT Corp TR UsD (2957 EBIUS LT Gt TRUSD
1488 LS LT o TRUSD (277%) 30

25 |a seB1us 32 0sy T TRUSD.

1555615 30 Dy TEITRUSD (07 74%) LS A A A L DR L FRL S L IR
St it (R

15. Another method to view your positions is the Frontier Area graph. Click on the
Area graph.
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16. The default view will be all the position numbers on the x-axis. To alter the position
numbers to read standard deviation on the x-axis, right click and locate Display Options.

= |
Frontier Area Graph
THM_opt.aax
Weights
100.0%-

Print
Page Setup..

opy to Clipboard
ort To Metafile, .
Add Annctation, .,

Send to Excel
Send to PowerPaint:
Send to Word

40 s0 &0 7
Position
I 1 SBEI 8P 500 TR USD B 14 SBBI US Small Stack TR USD MSCIEAFE USD

I 14 SBEIUS LT Corp TR USD I 14 BB US LT Govt TR USD I | SEEIUS 30 Day TRl TR USD

17. Click on Standard Deviation radio button.
x|

Display ] Fonts/TitIe] Colors ]
]

Calor Preference i
% Color

" Black & White

' Postion
¥ Standard Deviation

- Az

¥ Percentage
" Number

I'I— E Decimal Places

— Show

Cursor Position
= [18)

Help [ Save n— Ok, I Cancel

18. Click OK'and you will see the standard deviation pasitions displayed on the x-axis.

Standard Deviation Position View

=k
Frontier Area Graph
TM_opt.aax
Weights
100.0%-

95.0%:
90.0%
85.0%
80.0%
75.0%:
70.0%
65.0%
60.0%:
55.0%
50.0%:
45.0%
40.0%
35.0%
30.0%:
25.0%
20.0%
15.0%
10.0%:

5.0%

0.0%

579 743 an7 1072 12.36 14.00 1564
Stanelarel Devistion (%)
[ - SBBI SEF 500 TR USD [ 14 SBBI US Small Stock TR USD MSCI EAFE USD

[ 1 SBEI US LT Corp TR USD B 14 SBBIUS LT Govt TRUSD I 1 SBEI US 30 Day TBil TR USD
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Creating Forecasted Return and Wealth Percentiles
The steps below apply to the Comparison and Forecast menus. In Comparison menu,

more than 2 portfolios can be displayed. In Forecast menu, 1-2 portfolios can be displayed
in the results.

1. For this example, we will begin with the Comparison menu to generate forecasted
tables and charts of the Current portfolio vs. the two possible portfolios (Point A and Point

B), using the base case (1). Click Comparisons on the top menu.
File Edit ‘iew Frontier | Comparisons Forecast  Simulation  Wwindow -

[ i ] (R

—_ Qper. ..
¥ Portfolio Statistics Wi Chart
Statistics... | I"LinkE Return Percenties

»
Wealth Percentiles. ®
Target Frobabilities k

2

I SBBI S4F EOD TR UgD__ Mormal Distribution ¥ R ™==72"=r 0
16 SBEI US Small Stock TH USD

rent | Paoint & | Point B

10.00 10.00
M5CI EAFE USD 37.08| 47.45
14 5BBI US LT Corp TR USD 153 255
|4 SBEIUS LT Govt TR USD 567 B35
14 SBEI US 30 Day TRl TR USD 28.38) 865

2. Select New and a Create/Edit Comparison window will be displayed.

3. From the Base Case tree, Asset Mixes, click on Current, Point A, and Point B individually
to add to the Included in Comparison box.

Create,/Edit Comparison x|
Comparison Name: [Comparisan 1

Al Mikes

Included in Comparison

Add>> o femove | MoveUp | Move Down
Help | oK. | Cancel |

4. Click 0K and you will be taken to the comparison table displaying the weights of each
possible portfolios.
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5. Click on 5 Year under the Target Date drop-down.

n Comparison: Comparison 1

Edit Comparizan... Far Farecasting Only. .. 5
Slefiizs. Target D ate: Target Return: | 0% -

Currentl Paint Al Paint Bl

4 SBBI 58P 500 TR USD 20000 17.28 2500
4 SBEI US Small Stock TR USD 15.00 10.00 10.00
SCI EAFE USD 20000 37.08 4745
4 SBEI US LT Corp TR USD 2000 153 255
A4 SBEILUS LT Govt TR USD 1500 HBE7 B35
4 SBEI US 30 Day TRill TR USD 10000 2838 8ES

6. While still maintaining your comparison table view, click on Comparisons to access
the Forecasted Return Percentiles, Wealth Percentiles, and Target Probabilities. Go to the
Return Percentiles.

ﬁ EnCorr Optimizer - TM_opt.aax
File Edit “iew Frontier | Comparisons Forecast Simulation  Window  Help

- MEwW. ..
plz(@lag: |2 |®/zal @ %l Tl
¥ Portfolio Statistics Mixe Chae _

Statistics... | I" i Return Percentiles  » Reeturn P tiles Table

Wealth Percentiles Return Percentil
Target Probabilities  *

Return Percentiles Comparison Graph

& 5BBI 55P 500 TR 05D Mormal Distribution TR0t n ™0y
A SBEI 115 Small Stock TH USD 1500 1000 10.00

SCIEAFE USD 2000 37.08 47.45
2 SBBI U5 LT Corp 1A USD 2000 153 285
2 5681 US LT Govt TR USD 1500 567 635
2 SBB1 US 30 Day TRl TR USD 1000 2838 865
Expected Return E.64 E.93 8.00

7. Click on the Return Percentiles Graph to display the 5 year forecasted return percentile
result for the current portfolio vs. the possible portfolios.

Return Percentiles View

[EHreturn Percentiles: Comparison 1 (5 Year) N (=[]

Return Percentiles
Comparison 1 (5 Year)

Return (%) Legend
180— 95th
17.0-
150
150
14.0-
130
120
110
10.0-

390
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Sth

Currert Fairt & Foint B
Mix
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Additional Forecasted Output Options
Return Percentiles represent the possible return values of the portfolio(s) during the

projection period. The percentiles displayed in the forecast reflect various confidence levels

of the statistical model.

Faorecast Simulation  ‘Window Help  Send Feedback

Return Percentiles

Forecast Settings. .. IS |ﬁ| ITLI \; Compeuret nns Retun Base Case - Point
Mormal Distribution s | a0
Return Percentiles Return Percentiles Table %EE
Wealth Percenties (A Return Percentiles Graph EEEE
Target Probabilities 3 Comparison Graph ey
! I T T

Recalculate Log-Statle Distribution s

. 1 1 1
v Reinvest All Income 1655 o0 000 iy

Reirvest 100% af Income 3195 2dem 2488 g

Time pyears)

— 08t Percortic 78t Percontic S0th Peroertic —— 28th Poresrtic

[E=Return Percentiles: Base Case - Point A T=1p3]

Wealth Percentiles illustrate the possible dollar values of the portfolio(s) during
the projection period. The percentiles displayed in the forecast are a range of wealth
possibilities for the entire investment horizon.

|F0recast Simulation  Window Help  Send Feedback Wealth Percentiles
! Baso Caso - Point A

1,000

—ioixj

Forecask Settings. .. I__l | \._l :ZZ;F,
« Mormal Distribution ﬁ 12 & wooo ]
| Return Percentilas » ir soon|
i ‘Wealth Percentiles Wealth Percentiles Table soo0 ]

Target Probabilities ‘Wealth Percentiles Graph
I Recalculste Log-Stable Comparison Graph ]

) Diskribukion B

| o Pzt Al e TE oS oo ey /
' Reinvest 100% of Income 15 24,00 24,00

Target Probabilities represent the probability of achieving specified levels of target

compounded returns over a certain time period.
’M simulation  Window Help  Send Feedback R i

Target Probabilities
i Basy Cave - Puint A

Forecast Settings. .. 0 ro0g"™

« Normal Distribution Hﬁl ITLI |g ol

| Return Percenties 3 oyl

. Wealth Percentiles i
Target Probabilities o

|| Recaloulate Uog-Stable obabili : e

' Reinvest All Income 1655 [iXi] i

' Reinvest 100% of Income 335 7483 948 i

15.0%
100%

|
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Normal Distribution Graph displays the distribution of the active portfolio with the as-
sumption that the returns are normally distributed.

|F|:|recast Sirmulation  Window

Normal Distribution
Hase Case - I'oint A

Farecast Settings...
Marmal Distribution

Return Percentiles 4
Wealth Percentiles »
Target Probahilities 3

Recalculate Log-Stable

v Reinvest All Income
Reinvest 100% af Incanme

Creating Simulated Return and Wealth Percentiles

1. Monte Carlo Simulation is the method to approximate the probability of certain outcomes
by using random variables and by performing multiple trial runs, called simulations. Click
on Simulation.

ﬁ EnCorr Optinvizer - TM_opt.aax

File Edit Wiew Frontier Compatisons Forecast
D || @] S|4 |58 555

Statitics.. | |Linked" Mix -] Eﬁzrism
|

I Fairt .-’-‘-.I L  Cash FlowSummaty

Simulation '-.-'adclw Help

4
F
F
F

2. Next, click on Simulation Setup.

3. In the Simulation Setup window, the Current portfolio is checked by default provided you
inputted the weights in Optimization Inputs. To compare the current portfolio with the pos-
sible portfolios, click on Point A and Point B from the Base Case Frontier. You can also select
a target portfolio from an additional frontier(s) such as the resampling frontier. The benefit is
that you can identify your potential portfolios from various frontiers vs. from one frontier.

*_ Simulation Setup

Select Settings Cash Flows
Frontier | Include | Type |
Current Base Case 3 Asset Mix
4 SBRIS&P 500 TR LSD Base Case Asset Class
4 SBRI LS Small Stock TR SD Base Caze Azset Class
SCIEAFE LISD Base Caze Azset Class
4 SBRILS LT Corp TR USD Base Caze Azset Class
4 SBRILS LT Govt TR LISD Base Caze Azset Class
|4 SBRI LIS 30 Day TRill TR LISD Base Caze Azset Class
Palicy Mandate Base Caze Asset Mix
Paint & Base Cass b4 o Asset i
Point B Base Case | Asset i
Paint C Base Case | Aaset Mix
Current Resampled Base Case Aaset Mix
4 SEEIS&P 500 TH USD Resampled Base Case Asset Class
4 SEEI LS Small Stock TH USD Resampled Base Case Asset Class
SCIEAFE USD Resampled Base Caze Agset Class
4 SEBIUS LT Corp TH USD Resampled Base Caze Agset Class
|4 SEBIUS LT Govt TH USD Resampled Base Caze Agset Class
4 SEBI S 30 Day TEill TR USD Resampled Base Caze Agset Class
Palicy Mandate Resampled Base Caze Azzet Mix
Paint & Resampled Base Caze Agzet Miy
Paint B Resampled Base Caze Agzet Miy
Paint C Resampled Base Caze Agzet Miy
Simulate Frontier Paints Time Y arying Asset Mix
Postion |50 Mdd | Remove Add
FRun 5 mulation | Close | Help
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4. Go to the Time Varying Asset Mix and click on add.

Asset Mix Options

Mame: |Time Warping Mix 1

Time W aming *Weights

Starting
Date

Agzzet Mix Mame

5-2010¢

Faint 2

5-2015
5-2020

Paint B
Faint O

4 [l

Add a period

Femove a period

Febalancing

o]

" Mever Rebalance

% Always Rebalance

Cancel

Fiebalance Every
periods if
percent change.

x

5. Here, you can create a Lifecycle portfolio, for example, of various Time Varying Weights
where the asset mix will change on the given year. Use the Rebalancing feature to update a
portfolio on an ongoing basis vs. never rebalancing where the portfolio is treated as a Buy
and Hold at the beginning of each start date. Close this view.

6. Click on Settings tab.

Write your own macros to
create custom statistics.

*. Simulation Setup

Dictates how many simula-
tion runs per period for each
asset class (2000 to 5000).

Export wealth/retum path?

Select Settings 6
Iniitial Date: = =
= MNurnber of sirmulation runs per period: |2 000 Initial ‘wealh: 10,000
Forecasted Retums Frequency: [Annually 2l UseRandam Seed:
-

[ Ahmays Use Current Date

r |
Inflation-adjust retuns and wealth values: |70 Inflation Series: |14 SEBI US 30 Day T - o

Show forecast dates as number of years: v

Cash Flows @

e
Percentiles Target Returns Target Yalues Projection f'ears
Produce different random 2 : .
. . . 50 15 1,000,000
numbers in each simulation. 5 5
Export data to create it Add Add
L. 44 | | Add | Remave |
custom statistics.
Fiun Simulation || Cloze ||

Help
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7. We will keep the number of simulations runs per period at 2000, the default.
Next, change the default initial wealth of 1 to 10,000.

8. To inflation adjust your return and wealth values, check Inflation-adjust returns and
wealth values.

9. Select the Inflation Series from the drop-down.

10. Click on the Cash Flows tab to account for Cash Flows. Here, you have the ability to
enter projected cash flows to be included in the simulation. Cash Flows can be entered as
a Monetary Amount, Percentage of the Initial Wealth, Percentage of Most Recent Value, or
Percentage of Moving Average Value.

*_ Simulation Setup

Select Settings Cazh Flows @
Cash Flow Scenario:
* Note that Cash Flows are applied at
|Default j the holding period of the inputs file.
Start End Period]|  Inflows Dretermine Cashflow by.. Yalue Inflation Adjust Description

Cash Inflows accounted for at
the end of the period.

Cash outflows withdrawn at
the beginning of the period.

Add Remove | |

Run Simulation @ || Close || Help

11. Enter 2070 as the Start Period.

12. Then enter 2020 as the End Period.

13. Select Outflow from the Inflow/Outflow drop-down.

14. Select % of Most Recent Value from the Determine Cashflow By drop-down.
15. Input 5 for the Value to reflect 5% spending rate of its current value every

year for next ten years. You can also inflation adjust these cash flows separately
from return and wealth percentiles.
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16. Run the Simulation and you will be taken to the 4-quadrant view displaying the results
of the first listed portfolio (Current). These charts and tables are similar to the Forecasted
4-quadrant default view. The difference is that this output represents simulated wealth
percentiles results and incorporates cash flows.

17. In the top left quadrant, click on the Show Multiple Portfolio button.

Flo_Edt Vi Frenter ComporonsForecst_Simuotion Hind o,

= T PN AP E s el iclO]
* Sedraiohor FEFE

[ St st Percenties Carent ]

vieatn(150)
s

Simulated Wealth Percentiles
Current

JRETE]

Percentiles

et 150)
4000
o

-
oo, 75
o
i
N
T T T T T
4 1

i | i
o v S

18. Next, click on Point A and Point Bto compare the simulated results to the
current portfolio.

19. Go to the Simulation menu and click on Comparisons.

Pl EnCorr, Optimizer - TM_opt.aax

File Edit ‘iew Frontier Comparisons Forecast BSMEEGEN ‘Window Help  Send Feedback

D=2 SE =6

Simulation Setup
‘ealth 3
Return 3
Target
Comparisons Return Percentiles Table
Return Percentiles Bar Grapl

B4/

= Simulated Portfolios

Curient
Paint &
Paint B Cash Flow Summary

Wealth Percentiles Bar Graph

20. Go to the Wealth Percentile Table to compare the simulated results of all three
portfolios at the same time.

Wealth Percentiles View
=

TVear 3ear 5 'ear 10ear

Curert [ PointA [ PaintB [ Curent [ PaintA | PaintB [ Cunent | Paints [ PoitB [ Cunert | PointA [ PaintB
1238884 13247.85] 13917.21 16E97.47 1923383 2096296 21718.65 2625120 2951856 4029588 65457333 BE99ETD
1120327 1161481 1187274 1413564 1533457 1B0ESE6 17499.14) 1930820 21167.34) 2957189 3710311 4160298
1046412 1062841 10684.31 1259580 1326392 1346411 1516421 1650397 1699510 2416664 2853073 3023129
977960 977058 954573 1125493 1144450 1132063 1321332 1367766 1361584 1978305 22177.60) 2208336
883507 867123 8381.33 959588 925660 878425 1073260 1043673 990518 1463343 15371.18] 14027.13

1 | >
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21. Go back to the Simulation menu and click on Target.

EnCorr, Optimizer - TM_opt.aax

File Edit “iew Frontier Comparisons Forecast BEWEWN Window Help  Send Feedback

0 |E~;| |§| || | HE| _}#L’ Simulation Setup

Wwealth 4

Ret 3
* Simulated Portfolios M

Return Probabilities Table

Frontier Comparisons »|  Refurn Probabilities Graph
| ‘Wealth Probabilities Table
Luren! BaseLase Cash Flavs v Wealth Probabilities Graph
Point 2 — o= Frobabilities Table
Pairt B Baze Case Loss Probatilities Table 2

22. Click on Loss Probabilities Table to identify the probability of a loss.

Loss Probabilities Table View

¥ Simulated Target Loss Probabilities: Point A (Base Case)

May | May | May | May | May
20171 | 2013 20151 2020/ 2030

Probability of a 0% loss 30.7034.13|35.08 35,45 35.50
Probability of a 8% loss 463 465 465 465 465
Probability of a 15% loss 028 028 028 028 028
Probability of a 25% loss 0.00) 0.00 0.00 0.00 0.00

23. Go back to the Simulation menu and click on Cash Flows. Here, you can select Cash Flow
Summary Table and Cash Flow Summary Graph to view the inflows and outflows separately.

P EnCorr, Optimizer, - TM_opt.aax

File Edit %iew Frontier Compatisons Forecast BEpiEEEGM ‘window Help  Send Feedback

02| B &) m|B8|i@| BY-y o Ref gl e

Wealth 4
= Simulated Portfolios ?:rt:;: :
Camparisons » l
Current
FF:Sii:ttQ Cash Flow Summary Graph ‘
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Additional Simulated Output Options
Simulated Wealth Percentiles displays the range of wealth possibilities for the selected
portfolio, beginning with an initial wealth amount, over varying investment horizons.

Simulation Window Help  Send Feedback P11
Simulation Setup i = mml | = Simulated Wealth Percentiles

Point A

Percentiles Table oot 1509
Percentiles Line Graph

Target

- v w |k

Percentiles Bar &raph k
Diskribution

Zomparisons

Funding Level
Cash Flow Summary

Simulated Return Percentiles displays the probability distribution (broken down by

percentiles) of possible future compounded annual returns for the selected portfolio using
Monte Carlo simulation.

Simulation Window HE-'||:I Send Feedback A simulated Return Percentiles: Point & ] |
Simulated Return Percentiles

Simulation Setup I— | q—-pl Point A
Wealth 4 I£| 1B A A oo P

asth

pecontes Tabe =
Target 3 Percentile Line Graph 20 n—i 7stn
Comparisans [l Fercentile Bar Graph 1:2:2
Fimding Lese! Distribution ”EE:Z s
Cash Flow Summary | 50— i
20—
-1 D—E 25th:
4 EI—:
70—
-10.0— sth

Target Return Probabilities displays the probability of achieving specified levels
of the target simulated portfolio returns over the investment period.

Simulation  Window  Help  Send Feedback K Target Probabilities: Point A =lolx=|

Simulation Setup — f‘l\ @ Simulated Targefjnl;\:teiurn Probabilities
1 2 Q ! Probabilty
Wealth > i

Return 3 a0 o]
Return Probabilities Table 80.0%—]

Comparisans 2 Return Probabil araph 70.0%—]
B0.0%—
Funding Level wWealth Probabilities Table k o]
Cash Flow Summary Wealth Probabilities Graph 40.0%—]
a0 D%LR\_\
20.0%;
10, D%;
009 e
1 al s 10 a6
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Understanding Risk Decomposition

1. Risk Decomposition, also known as Risk Budgeting, is a quantitative process that brings
logic and scientific rigor to the portfolio management process. It helps you to understand
the risks you are taking as you attempt to maximize returns. For this example, we

will determine how each asset class contributed to the overall risk using Point A as our

sample portfolio. Go to View and select the Risk Decomposition view.

File Edit | wiew Frontier Comparisons
~| « Standard Toolbar

0= v Comparison Teolbar

o [

o |Jﬂ\| Reset Windows
e Four-Quadrant Wiew
m Large Frontier Yiew

Forecasking View
Return Percentiles Yiew
h Percentiles View

composition Yiew

Il User-Defined Yiews

Optimization Inpuks
Efficient Frontier
Portfolio Statistics
Pie Chart

2. You will be taken to the 6-quadrant Risk Decomposition view.

3. Right click on the efficient frontier to access the Frontier Points window.

S

PSS
] 0] 8] | O ] o
4 @iclsglel

Total Risk Benchmark (absolute)
Tota Risk 045

4. Click on the Asset Mix tab to create Benchmark necessary to analyze the risk
decomposition results.

5. Once you have created your benchmark, also can be known as policy mandate, it will
be added to the Asset Mix view.

Optimizer | Understanding Risk Decompostion



6. Click Close and you will be taken back to the Risk Decomposition View.

Display ] Default Foints

List of Asset Mixes:

1

Find By

1

o;lgm

Asset Mines w

Q Curert

New...

Wiew

Edi..

Partfolio Database.

| o Removs

[ Sl

Close

7. Go to the table.

8. Select Point A from the Portfolio drop-down.

9. Select the Policy Mandate from the Benchmark drop-down.

® Risk Dect 8. sition

o) x|
Portfolio: Point & ~| Benchmark: alic Graph
Benchmark Pairt & Belive Total Risk of Marginal Total Rigk of | Total Rigk of | Total Risk of Marginal  [Active Risk of [Active Risk of|
‘wieight “Weight ‘wieights Benchmark | Contribution Point & Benchmark. Paint &, Contribution aint Paint &

o {Bbsolie) | to Total Ak | (Absolule] | (Percentage) | (Percentage) | toddive | [Absolte] | (Percentage)
|4 SBE| SLP 500 TR USD 2500 2043 457 EE) 1438 294 EE EEE) £12 ¥ .65
& SBB| US Small Stock TR USD 15.00 214 1286 303 1669 0.3 2391 414 1230 158 3197
5C1 EAFE USD 10.00 3081 081 119 16.80 518 175 59.84 433 103 .76
|4 SBEI US LT Carp TR USD 20,00 281 1719 1.24 337 009 1219 110 £79 1.17 2360
|8 SBE| US LT Gowt TH USD 15.00 251 1239 ns7 268 [ 855 o8l 7.16 QEQ 17.94
& SBEI US 30 Dap THIl TR USD 15.00 4119 2619 0.00 003 oo 003 014 om i} 0.08]
otal 100.00 10000 0.00 014 N8 865 100.00 100.00 M/ 495 100.00
e | >

10. The Active Risk (tracking error) of Point A is 4.95%. If the mandate is to have a higher
tracking error then you may need to consider another potential portfolio.

11. Click on the “Linked Mix" from the portfolio drop-down and it will default to the peri-
scope located on the Efficient Frontier.

¥ Risk Decomposition

Foitfolie | "Linksd" Mix

Current
Policy Mandate
Paint &
Paint B

A SBBIGePEFOME
ASEBILS S <Mew Porfolio:

~| Benchmark:

I Policy Mandate - I

SCIEAFE USD

4 SBBIUS LT Corp TR USD

Benchmark Point 4 Active T
“wieight Wweight weights E
|
25.00 2043 -4.57
15.00 214 12,86
10.00 30 20.81
20,00 2.81 -17.19
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12. Move the slider to Position 66 on the Efficient Frontier. As you move the slider, your

numeric values will change on the Table. The Active Risk changed from 4.95 to 5.75 which
maybe a more suitable asset mix.

[Filificient Frontier - TM_opt.aa

—[o x|
o] ) s
e
= — MSCIEAFE USD 1A SBBI US Smll Stock TR USD.
] T S—
e
B —_— @ Folcy Mandste
] It 3
a0 e o]
3EI?,ASEB.H.L$€‘¢9IJWTBHTRUSD 15 RSP TRUSD
N I B e ™ - R N R

* Risk Decompo:

ol
Potols [Lrked Mo 7] Berchmake  [Pocotondse 7] G|
(Absolute] | to Total Risk: | (Absolute) | (Percentage] | (Percentage] | to Active [Absolute) | (Percentage]
Risk:
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Attribution

EnCorr Attribution allows you to analyze investment style and performance, providing insight
into a manager's actions and ranking in relation to peers. For example, examine a manager's
style consistency to gain competitive insight, analyze various statistics relative to style or a
specific benchmark, and determine manager rank in terms of performance and risk.

Exercises
» Creating Style Analysis
» Running Additional Statistics
» Running Peer Analysis
» Learning the Impact of Investors' Decisions vs. Managers' Decisions

Creating Style Analysis
1. As you open EnCorr Attribution, go to the Manager/Portfolio sub tab.

#4 EnCorr Attribution - Untitled

File Edt Options Pesr Group Setup Statistical Fiter Help Send Feedback

0w FEE Bl2e <| @l | 5
Caselnl ) Sye ) Slao TN PeerGioups Yy Atbuon )

Start Up AY Managers / Portfolios A\ Benchmarks
Available Seres Selected Series
= L1 Rawbam = Geries Name [ Frea [ Bes [ End
(] Indexes E|

(] Separate Accounts
(I3 User-Defined Data
=] o

+ 5. Open-End Funds:
@[] U5, Closed-End Funds =)

[ Series Hame [Fea [ B0 [ E0

1l | ’
1l | Q ’ [
Query. \ [
Diata Center. Options. New ‘ ‘ HelpfInfa ‘

2. Highlight U.S. Open-End Funds in the Available Series window where we will select
Investments to analyze. You can also select investments from an existing Case File folder.

3. Click Query to be taken to the Standard Query window.
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4. Go to the first line and locate Name in the Fie/d drop down.

5. Click = sign in the Operator drop down.

8 EnCorr Attribution - Untitled
File Edit Options Peer Group Setup Statistical Fiter Help  Send Feedback

DE?% EEe] < @ 9= A

- U.5. Clossd-End Funds 3

Eesalif St N Staiics ) PeerGroups ) Atrbuton )
Sttt Up AY Maragers /Porflos Benchmarks
Available Series Selected Seres
= L Ron Do = Series Name [Fea [Bea [0
#-(] Indexes | vanes e ton ek ke W 10731 | 4709
#--(] Separate Accounts | 2] Fideliy Corrgfund M BT 403
) User-Defined Data [ 3] wilizm Bl Growth N M 445 | 4/09
4 U, Openend Funds [ alEveimeen Largs Compary Grow. M 10/35 | 4/09

Seres Name Freg | Beg

o fesfra | =

el |

Add Addal Querp...

Data Center... Options.. Hew...

Saved Queries: |Sample - SaveGuew|

Delete Query | St Defaul Query

[Refationshin]_( Field Dperator Vale
x <] [=|Hame HE é < | Everareen Large Company Growth B
x O az [~ [Name - [+ | willarn Blait Growti N
xo [-] [~ |Mame == [ | Fidelity Contrafund
x o [7] [g]name =E [ | Eaton ance Large-Cap Value & o
and ] [~ Class - [+ ] <Click Here Ta Choose Class>
bnd [ [o]Subelass ~- [+ ] <Click Here To Choose Subclass>
ard [+] [+ ]Stle ~1- [+ | <Click Here@mnsa Siyle>

Close: Clear Query ‘ Close: Fietain Query | Seach

6. Type Evergreen Large Company Growth B in the Value drop-down.

7. Go to the next line and click Orin the relationship drop down.

8. Follow the same Steps from 4 to 7 to add William Blair Growth N, Fidelity Contrafund, and

Eaton Vance Large-Cap Value A.

9. Click Search to retrieve these names.

10. Highlight all four names and double click to add to the selected series table.

11. Before closing the query, click on Save Query and name it Sample.

12. Click Close Retain Query.
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13. Go to the Benchmarks sub tab to select your benchmarks to run the regression.

38 EnCorr Attribution - Untitled
File Edt Options Peer Group Setup Statistical Fiker Help  Send Feedback.

D[ Qe BlE e < @@ {6
o

Eas il Style Statiies ) Peei Giowps ) @ Atrbion )
Starl Up N\ Managers / Porfoios N\ Benchmarks
Auailable Series Selerted Seres
=[] Raw Data @ | Set [« New Set s | Edit/View...
T
% [0 Separate ccourts 3 SRS [ Frea [ Beo [ End |
1 User-Defired Dats T]MSCT EAFE 15D CEEERE]
2 Russell Top 200 Growth TR LISE M| 1/86 | 4408
1.5, Open-End Fund [l
: 8 0 C\l;::jrgnd ::nzs 3|Russell Top 200 Vaie TR USD | M | 1/86 | 409
aus | a]Fussell Mid Cop Browth TR USE. M| 1/86 | 4/09
[ o Mo [Fon [ Feo [ Fd [ | olFusellMidCopbabie TRUSD | M| 1/%6 | 4/03
B Fussell 2000 Growth TRUSD | M| 173 4408
71Russell 2000 Wakie TRUSD | M| 173 4408
Quey | Remove Al ‘
Dt e Opl B | [ JHebprinia |

Learn the definition of a
specific index.
14. Click on New Set to alter the default index choices.

15. Highlight /ndexes in the Available Series window.

16. Follow Steps 3 to 10 to add the following series: MSCI EAFE USD, Russell Top 200
Growth TR USD, Russell Top 200 Value TR USD, Russell Mid Cap Growth TR USD, Russell
Mid Cap Value TR USD, Russell 2000 Growth TR USD, and Russell 2000 Value TR USD.
Note that you can open the Sample Query and add these names, create a new query, or
simply search for the new names without saving the query.

17. Click Edit/View button.
18. Name your Benchmark Set as Sample.

19. Click Save to be taken back to the Benchmark Tab.

Benchmark Sets &

. . Benchmark Set Mame
Customize your quadrant view. | [Gampe é

Series

1 2lias Select Equity Benchmarks. . ‘

Create alternate names.

Aggregates

SCI EAFE USD
Russel Top 200 Growth TR UL [ |
uzsell Top 200 Yalue TR LISD
Create an aggregate from Russel Mid Cap Growth TR USC e Dekte |
Aussell Mid Cap Walue TR USD
Russell 2000 Growth TR USD
your benchmarks. Fussel 2000 Value TR USD

Highlight Series ta be Included

Delete Set | Save Cancel
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20. Go to the Style Tab. Notice the pop-up message to indicate that style estimation must be
done. Once you click 0K, you will be taken to the Style tab.

# EnCorr Attribution - Untitled

Dz =[] J%'J@M

Case Info \ Style Statisics ) PeetBrowps Atbution )

Statt Up A Mansgers / Fortfoliss \ Benchmarks \
walable Seris Selected Serios
= (L] RawData | Set [Sample Ea Editview...
%-E3 Indexes =
ER I ———— 1 St || | EER | [ &)

[ User-Defined Data T[MSCI EAFE USD ]
Fiussell Tap 200 Growth TR USL
U.5. Open-End Fund:
. % o e P, Russell Tap 200 Value TR USD
L 5= HosedrindFuncs v Russell Mid Cap Growth TR LIST
| Series Name | Freq | Beg | End ‘ Russell Mid CapWalue TR USD

| Russell 2000 Growth TR USD
7| Russell 2000 Value TR USD

Change Made

1)  IF you continue, style estimation must be redone.

-

Quey [ Tremove AT [

Data Center. Optians. Hew... Tisrsiom Seris... | | Hewna |

21. Go to the Estimate sub tab.

's& EnCorr, Attribution - Untitled ‘:”E‘E‘

File Edt Options Pesr GroupSetup Statistical Fiter Help SendFeedback
7 | GED . |
D] QR EEE E|]e] x| @@ 2l
E@iu Stys B Staliies ) PeetGrovps ) Atbution )

[ — \ OverslSle RolingStle %\ IndvidualMar s Rl

Time:

Estimate the owerall style of the selected managers] using returns
from: [January ENEZE 5
to | April 2 |2003 % Mawimum Date Rangs

Estimate the rolling style for the selected manager(s) using

'ﬁ i Change Default
Estimate

(2]

Enter the rolling style
interval to determine how
many periods will drive
each rolling window. 60
months is the default.

22. Click on Common Date Range to set a common time period for the overall style
date calculation.

23. Click Estimate to be taken to the Overall Style sub tab.
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24. The table view displays the results of the regression analysis. The managers’ overall
style is calculated using the entire data history available over the estimation period.
Analyzing these weights can provide insight into the true behavior of a manager’s returns.
The R-Squared statistic is a measure of how well the return variations of each manager's

estimated benchmark explain the variations in the manager's actual returns.
¥ EnCorr Attribution - Untitled |Z||E|E|

File Ecit NelsiE Peer Group Setup  Statistical Fiker Help  Send Feedback

Dzl " x| @|@lE e
g 3

Set your style table display.

Style Statitics -\ Peer Groups -\ Attribution N
Estimate Dvarll e Y, RolingSble % IndvidalMar % EscessRelum
i .lD\sp\ay " ‘ v Show Alisses

MSC] | Fussell | Fussell | Aussell | Fussell | Fiussel | Fussel | F
EAFE | Top 200 | Top 200 | Mid Cap [Mid Cap | 2000 | 2000 |Squared
USD | Growth | Malue | Growth | Value | Grawth | Value

TR USD | TR USD TR USD |TR USD | TR USD | TR USD

24)

Eaton Yance Large-Cap Valug & 382 1300 5187 000 .30 0.00 0.00 9142
Fidelity Contrafund 1043 2761 1688 000 .33 1833 530 8410
éilliam Blair Growth M 025 4386 527 1231 2002 18.29 000 9239
Evergreen Large Company Growth B 9.22 4626 .00 11.93 0.00 17.83 B.7E 91.43

Benchmark Weighting Scheme

Specify your own weighting
schemes for analyzing
selection returns and portfolio
attribution.

Estimat { " UserDefined Save Custom Benchmark As Portfolio

25. Go to the Options menu and click Equity Benchmark where you can set up quadrant
view display.

26. Click OK after you've completed your settings to be taken back to the Overall Style
Table View.

Equity Benchmarks &

Hebis: [ Thiee Quadrants

Value | [Growth
YA
¥ Thiee Quadiants Select Benchmarks
[Large [Russell Top 200 value TR USD > | | [Russel Top 200 Growth TR US v
[Mi [Russell Mid Cap vale TRUSD ~ ] | | [Russel Mid Cap Growth TR US v |
[Srall [Russel 2000 Vae TRUSD  ~| | | [Russel 2000 Growth TRUSD _+|
Help ‘ oK Cancel ‘

217. Next, click Equity Scatter Plot to view manager's relative placement to each equity style.
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28. The chart can be exported to Excel, Powerpoint, or Word.
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29. Close this view and proceed to the Rolling Style tab. Rolling style regressions are one
period “out of sample.” Therefore, there is a one-period lag between the actual ending
date of the interval used in the regression and the date shown in the Rolling Interval Ending

date field.
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Scroll through the Rolling
Interval Ending dates

to view the style change
for each manager.
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30. Click on the Individual Mgr subtab to view the

overall and rolling styles for the individual

managers. This subtab concentrates on one manager or portfolio at a time. The first row
displays the overall style, while each additional row displays the rolling style for each rolling

interval. You can switch managers from the Manager drop down list.
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lllustrate the selected
fund’s percentage of return
attributed to investment
style and the percentage
attributed to selection.
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Click on various graph
choices to display results.

Soatter Plot | [fStyle vs Selection | R-Squared Graph

Aea Groph | Bar Chart | Pie Chat
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31. Click on Area Graph to generate the Rolling Style Distribution Graph, illustrating the
rolling style of the selected manager over time.

Sample View

[ Area Graph for William Blair Growth N - Estimated Weights
Graph  Send To,

BIG @) x|=|w

Rolling Style Distribution
Area Graph for William Blair Growth N - Estimated Weights
Weights
100.0%
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Time
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8 Russel Wid Cap Grovth TR USD I Russsl Mid Cap Valus TR USD I Fussell 2000 Growth TR USD.
[ Russell 2000 Value TR USD

32. Next, click on the Excess Return subtab.

33. The Excess Return subtab displays summary statistics for each manager’s selection
returns. You can specify the Excess Return Calculation Method (Arithmetic or Geometric
difference), the Style Weights used (Overall or Rolling or Single Series), and the
Benchmark Weighting Scheme (Estimated or User-Defined). By analyzing the summary
statistics for the managers, you can learn a great deal about the ability of these managers
to outperform an estimated or user-defined benchmark. Go to the Holding Period and

click Year from the drop down to annualize your results.
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Utilize the various return
display choices.

M Periods | Ger Arithmetic | Tracking

Hean (%] | Mean %) | Enor (5.0.]

[EatonVance Laipetap Valy 4 04z o1z EX]]

Fidelity Conuatund 4 1.46 232 1532

i Blai Growth 1 4 pa4s 2am0 632

Laige Company Giowth B 4 1343 1383 11.03

Het@ User Defined

IV BarGraph | Line Graph | Histogram Table Details Fange | [ Scatter Plot | Bar Graph |

34. Go to Time Period and select Year to Date to analyze your results.

35. Click on Bar Graph to view your results.
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Sample View

[fflBar Graph: Jan 2009 - Apr 2009 Using Geom., Estimated, Overall

[Blx]
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Running Additional Statistics

The Statistics tab contains three subtabs that allow you to perform a variety of statistical
and regression analyses on your manager's or portfolio’s raw returns.

Use the Manager Returns subtab to view a manager’s range of historical returns
and more.
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Use the Regression subtab to regress managers’ returns against benchmark portfolios
comprised of each manager's overall style, benchmark portfolios comprised of each
manager’s rolling style, or any data series of your choice.
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Use the Market Capture subtab to test your manager’s or portfolio’s performance under up
and down market conditions. Overall Style is the default Market Series benchmark but you
can alter this to Rolling Style or your own benchmark by clicking on Select.
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Running Peer Analysis

1. Peer group analysis allows you to examine each manager’s performance and statistics
relative to its peer group. This peer group can be defined by current managers, new

set of managers, or predefined peer groups all found in the Peer Group Setup menu. You can
also create peer groups using Cluster Analysis by finding the benchmarks that best fit

each manager. Click on the Peer Group Tab.
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Assign a different peer
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series to view the results
in same display.
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2. Click on the Single Peer Group drop down and locate U.S Open-End Funds
Large Growth.

3. If there is nothing displayed in your Single Peer Group drop down, then go to the Peer

Group Set up menu and select Create New Peer Group.
0

3 EnCorr Attribution - Un 3 atm

Filter your results
by applying specific
parameters.
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4. Click on Predefined Peer Groups to be taken to the PreDefined Peer Groups window.

5. Select U.S. Open-End Funds.

6. Select Large Growth.

7. Click Close.

8. The U.S Large Growth Universe is now listed below your Managers highlighted in Red.

9. Click Display to view your Available Statistics Option and to apply Rank or Percentile to
each data point.
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Select additional
Performance Periods
or create your own
time period.

=

Adjust your settings when
the time period is more
than one year or less than
one year.

10. While highlighting Return, click on Add Percentile to retrieve the Percentile by Return.
11. Click OK and your Return Percentile will now be displayed.

12. Click on William Blair Growth N and Evergreen Large Company Growth B.
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View a single manager's
statistics alone compared
to its peer group for all the
selected time periods.

View the peer group
statistical breakpoints by
quartiles, deciles, or a

set of user-defined N-tiles.

< Create or Edit Graphs »

13. Click on the Floating Bar.

14. Click Return to view the graphic results.
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Sample View
i

Graph  Send To.

B =]

Send to word or powerpoint.

Peer Group Percentiles
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15. Go to the Calendar Year subtab to view the Calendar Year results.
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16. Go to the Rolling Periods subtab to view a manager's performance and statistics relative
to its peer group on a rolling period basis. 36 month rolling window is the default but it can
be altered from the Time Period button.
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17. Go to the Manager drop down and click on William Blair Growth N.
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displays the managers rolling | | s [ we |

peer group percentile
for the desired statistics.

18. Click Value Graph.
19. Click Return in the Value Graph Setup window.

20. Click OK and you will get a graph displaying the rolling 36-month returns of the manager
vs. its peer group.
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Learning the Impact of Investors’ Decisions vs. Managers’ Decisions

1. Performance Attribution breaks a manager’s or a portfolio’s returns into components
based on the investor’s and the manager's decisions and timing. It provides a quantitative
framework for examining the return on an investment gained or lost because of these
decisions. By analyzing returns in this manner, you can see how decisions made by both the
investor and the manager contribute to the overall returns on an investment, and you can
identify areas in the investment plan that need improvement. Click on the Attribution Tab to
automatically be taken to the Performance Attribution Analysis sub tab.
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2. Click Eaton Vance Large-Cap Value A from the Portfolio or Manager drop down.

3. Click Average over Time Period and from the drop down, locate Entire Range.

4. Click Year Holding Period to annualize the results.

5. Click Geometric Calculation Method.

6. There are three types of decisions - policy, timing, and selection.

7. There are two decision makers -manager and investor.

8. To interpret the results: Policy decisions measure the return attributable to the investor’s
asset allocation policy. Timing decisions measure whether the investor or manager is invest-
ed in the “right” asset class at the “right” time. Selection decisions measure the manager’s

ability to select securities within an asset class, and the investor’s ability to select managers
who do a good job of selecting securities.
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Allocator

EnCorr Allocator helps you determine the manager mix to implement an asset allocation
plan. Some of the highlights include implementing an asset allocation policy for your firm,
identifying an optimal allocation of portfolio holdings given specified investment constraints,
and comparing your portfolio’s performance to the optimal portfolio. By using an algorithm
developed by Ibbotson Associates, this tool searches for the portfolio of managers or

funds that will minimize the difference between desired and calculated portfolio allocations.

Exercise
Creating the Optimal Manager Mix

Creating Optimal Manager Mix

1. EnCorr Allocator is the final step to the asset allocation process. The first part of the
process begins with EnCorr Inputs Generator to develop asset class assumptions and with
EnCorr Optimizer to identity target weights. The second part of the process proceeds

with EnCorr Attribution to determine the regression of each manager’s investment style to
the asset class assumptions. The process ends with EnCorr Allocator to link your target
allocation to the style of every fund to create the optimal manager mix. We will begin with
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2. Go to the Managers/Portfolios tab to select your investments. You can either select
your investments for the first time from the raw data folder or retrieve an existing list from
the Case File folder.
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3. Go to the Benchmark folder to set up your benchmarks to run your regressions against the
investments.
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4. Go to the Optimizer Inputs subfolder to retrieve your asset class assumption inputs file.

5. Click on the Style tab and a message will pop up indicating that style estimation must
be done.

6. Click OK to automatically be taken to the Style tab.
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7. Click on Common Date Range to set a common start date for the overall style.
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8. Click Estimate to run your regression and to automatically be taken to the Overall
Style Tab.

9. Here, you can view the regression results of the selected investments with your asset
class assumptions for the overall period.
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Grophs Benchmak Weighing Scheme

View the results visually for
the overall time period.
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10. Click on the Rolling Style tab to analyze the Rolling Style results based on 60 month
intervals default in the Estimate tab.

11. Click on the up arrow in the month or year to view histarical 60 month rolling
style intervals.
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12. We are now ready to proceed to the Allocator to link the regression results
with the target weights identified in the Optimizer. Go to File and click on Send
to EnCorr Allacator.

d
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13. You will be prompted to save your file. Click Yes and you will be automatically taken to
the Allocator.

14. In the Allocator module, go to the Style Weights Tab

Represents a series of

investment styles over time.

[ EnCorr Allocator - Allocator, File.atm
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Represents the benchmark
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replicates the manager’s or
fund's variability of returns.
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Exclude specific
investments from your
implementation analysis.
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Retrieve your target
benchmarks identified in
the Optimizer vs having

to manually type the bench-
mark weights.

15. Change the Holding Period from Monthly to Year to annualize the Excess Return and
Tracking Error for each asset class.
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16. Go to the Target Weights where you have the option of either manually entering your
target weights or retrieving them from the Portfolio Database.
Faitfolio fom Database |

Target Benchmark Weights [ Show Aliazes [and Aggregates)

Fussell | Russell | Russell | Russell [ 14SEEI | 14 SBEI [ 14 SBEI Citi ML Citi'WiGRI[|  MSCI MSCI MSCI Total
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TR LISD UsD TR IS0 UsD LISD LSD UsD LSD TR USD LISD
Target Weights 20.00 5.00 10, 00@1 0.00 ﬁﬂ 5.00 10.00 0.0o 0.00 5.00 5.00 5.00 20,000 100.00

.4
Calculste 10 Murnber of Optimal Fund Portfolios

17. For the purpose of this exercise, manually type the allocations. The default will be 0.00
until you input the desired weights or retrieve the weights from Portfolio database.

18. Input 70to calculate 70 Optimal Fund Portfolios.
19. Click Calculate to automatically be taken to the Results Tab.

20. In the Results Tab, the table will display the 10 Optimal Fund Portfolios. These Fund
Portfolios represent the combination that will be as close as possible to the desired weights,
given our choice of funds under consideration. These first column will be the portfolio that
most closely resembles the Target Weights. As you move away from Fund Portfolio 1, the
remaining Fund Portfolios will display higher alpha and tracking errors.

(| EnCorr, Allocator: - Allocator, File.atm
Fle Options Help  Send Feedback

EEX

Displays the column you
have highlighted in your Fund
Portfolio Table.

| | |
= il
Statlp St Weights 1 Results 1 Back Test
Optimal Fund Portfolio | Fund Portfolio 1 >
Fund ind Furd Fund Furd Furd Fund Furd Fund Fund
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Pie Charts | View in Attributior Benchmark Comparison Paitfalio Scatter

= || Fund Partfalio
§ Effective Benchmark Portfalia

Displays the regression results
of highlighted Fund Portfolio.

Target Benchmark Portfolio

Displays the target
weights you inputted in the
Style Weights Tab.

21. Click on View Attribution if you want to send the data to EnCorr Attribution to further
analyze the results. Note that the regression results will be the same as your Effective
Portfolio shown in the Pie Charts drop down.
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22. Once you click OK and save this portfolio in the Portfolio Database, it can also be
retrieved in the Analyzer or Scenario builder for further analysis. For example, compare the
new fund Portfolio to the Current Portfolio.

Save Portfolio to Attribution File

Check names of Portfolios ta save ta the Attribution file.

Inclu

Fund Portfolio 1 Ed
Fund Portfolio 2
Fund Portfolio 3
Fund Portfolio 4
Fund Portfolio
Fund Portfolio &
Fund Portfolio 7 hd

Check Al Uncheck All

Other portfolios generated by EnCarr Allocator cunently saved in this file:

| I

[V also save partfalia ta the portfolio database

@ Module: | Default hd

aK ‘ Cancel | Help ‘

23. Click on the Benchmark Comparison to identify the difference between the Effective
Portfolio and the Target Portfolio. As you move away from Fund Portfolio 1, your differences
for each asset class will become larger and more apparent. Note that EnCorr Allocator finds
the portfolio by minimizing the difference between desired and calculated portfolio alloca-
tions. If there's a substantial difference between the Fund Portfolio and your target portfolio,
it may not be possible to get any closer to your target, given your choice of managers and
optimization constraints.
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24. Click on Portfolio Scatterto graphically display the Excess Returnand Tracking Error for
each fund portfolio.
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25. Click on Powerpoint, Word, or Excelto export the chart and data.
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27. Click on Index Line Graph to view the growth over time.

28. Go to the Summary Statistics Table to view annualized performance statistics.

29. Realistically, there are often limitations on how you can allocate your portfolio assets
across funds or managers. For example, you may have limitations on how much

you can allocate to any one manager or a mutual fund may have a minimum investment
requirement to enter the fund. By optimizing with Optional Dollar Amounts, these
considerations are taken into account, creating a more realistic result you can implement.
To enter these constraints, click on the Optional Investments Amounts button under

the Options drop down. This will open the Optional Investment Amounts dialog box to
further define your requirements.
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Scenario Builder

EnCorr Scenario Builder allows you to perform “what if” scenarios. These scenarios can be
used to determine how specific investments or markets perform under user-defined

market or economic conditions. For example, create January Effect on Small Cap Stocks,
Fourth Quarter Effect on Technology Stocks, Inflation Effect, Yield Curve Effect, 1st Term
Presidential Election Effect, and Value/Growth Style Effect. Your “What if” scenarios can
also be used to create Probability Weighted Inputs by combining two or more individual
input files together via user defined weights.

Exercises
Creating a Scenario Builder using Condition Criteria

> Creating a Scenario using Specific Dates
> Creating Scenarios for Probability Weighted Inputs

Creating a Scenario using Condition Criteria

1. For this example, we will create the Yield Curve Effect using the Condition Criteria

to identify how stock and bond markets performed during periods when the yield

curve was upward sloping and downward sloping (inverted). Open Scenario Builder and go
to the Basis Series Tab to identify the data series for long-term and short-term yields.
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File Seenario Graph Options Help Send Feedhack

Mathematical relationship
applied to the condition.

0@ E{5] @] 2| -GN O om| e
tait Lip ] Joasiseies 1 bndysis S| Stalitios 1 Graph
Available Selected Series
= e ~ Series Name | Frea | Bea [ End |
= £ Tndees [ 1//ASEBI LS LT GovidlsD M 1/% 4709

|[_2[14SBBIUS 1 'r Trsy ConstMatl| M 4/53  4/03

- e[ American Stock Exchange

© (2] Banca Fideuram

[C Barkof England

[ Bank of Mew York

(L Barclays Global Investars

(21 BARRAMKkn Cordial Secrities
(L] Bolsa Mexicana de Yalores

(2 Bolsas y Mercads Esp:
S RN W Standard Query
. [ Borsa ttaliana S.P A,
. i[70 Eritish Barker's Associsl - Saved Queries: ~| SaveOuery| Delete Query | Set Default Quer
|
Seiies Name

T SBBIUS LT Govlvid 05D [Refstiorshie] [ [N Field Operater Valie B

14 SBBI LS 11 Trsy Const Matl Y U o] = ~ |Mame ~|= ~ |1A'SBEIUS LT Govt Yid USD -]~
%01 [+] [+]Name [~] 15,5881 LS 11 Tray ConstMal Y USC [+ |
[ and Type
[ and Class
[ and Subolass
[ S Please enter a nam for the quew@
[ and | Cunency -

Ad Yield Curve Effect
[ and )| Target Cunency [+ | = [vid Cuve Efe
[ and [+ Country ~|-
[ ad 2] [2]Soures [ofeomae] @A__0¢ | Ceie
= hd g Rd ad 0
Close: Clear Query | Close: Helelnuuewl Search
4 | e 3 Hove Up | Move Down
fdd Add Al Query. Bemove | Remave Al
Data Certer, Optians, New. Tramsfom.. | Edit | HelprInto

79

Scenario Builder | Creating a Scenario using the Condition Criteria



2. Highlight Indexes in the Available Series window.

3. Click Queryto be taken to the Standard Query window.

4. Go to the first line and locate Name in the Field drop down.

5. Click = sign in the Operator drop down.

6. Type IA SBBI'US LT Govt YId USD, representing long-term yield, in the Value Column.
7. On the next line, select OR from the relationship drop down and follow the same Steps
from 4 to 6 to type IA SBBI US 1Yr Trsy Const Matl, representing short-term yield, in the
Value column.

8. Click Search to retrieve the two series.

9. Double click on the two series to add them to the Series Name window.

10. Click Save Query.

11. Name the query Yield Curve Effect.

12. Click OK and close the Query.

13. Go to the Analysis Tab to identify the series we will analyze in these specific conditions.

14. While h|gh||ght|ng Indexes, click Query.
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when searching
for multiple names.

< Name
< Name

1A SBEI S5P 500 TR USD
14 B8 US Small Stack TR USD
MSCI EAFE GR USD

A SBET TS T Biovt TH TS5

KDY e
- [T

J KN K1 KRRV KN KN
L

biatwo | Opee. | New | Tawem. | [ e |

15. You can either start a new query or add the series to the Yield Curve Effect query. Locate
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the saved query, Yield Curve Effect.

16. Follow Steps 2 to 9 to add IA SBBI S&P 500 TR USD (US Large Cap Equity Market), I1A
SBBI US Small Stock TR USD (US Small Cap Equity Market), MSCI EAFE GR USD (Non US
Large Cap Equity Market), and 1A SBBI US LT Govt TR USD US Bond Markets) to your query.

17. Click Save Query to save the new names to your existing query.

18. Go to the Statistics Tab to define condition criteria settings.

- Ibbotson Scenario Builder - untitled.sbd =18]x

. Fle Scenario Graph Options Help Send Feedback
Select specific ol Ele 9] 21 -] EalmmE| (18]
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. . L = Table ot e = ek [][2003 4]
1By Seres Holding Period: [ear Display | Create Inputs File T | Manthly |
Lag your Basis series to Cusen | vowan ) | Gt | . ql—_l "
analyze the effect ; e o [ |
. . TNt TR AT E— to: arch .2t Condition Criteria...
of various econamic and B BT b e =
financial events. m | e
hASMLIM
COMMON S
Select from raw or \ o

rolling returns.
19. Click Date Range to be taken to the Date Range Window.

20. Click Common Analysis from the Time Period drop down to pick the common
start date for the Analysis Series.

21. Click on the Freq drop down to view your choices. We will keep the Monthly default
to calculate the output.

22. Click on Set Condition Criteria to be taken to the Select Condition window to enter
the mathematical relationship of the condition.
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23. Select New to be taken to the Set Condition Criteria.

Il Select Condition

Saved Conditions..

Current Conditions. ..
Lpward Sloping

Analyze scenarios where
your basis series are
in drawdown decline or in

ward Sl
Inverted Sloping

=10l x|

Il Set Condition Criteria

New Condition

g [ 3]

Clear |

" Drawdown Condtion
Select dates for which...
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D efine Combination:

oK | Cancel | Help

& Series |14 SBBI LS 11 Tray Const Matl Yid USD j@
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9
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24. Label the New Condition as Upward Sloping. The definition of Upward Sloping is

long term yields minus short term yields.

25. Click on the 1A SBBI US LT Govt Yld USD from the first row drop down to select the

first series.

26. Next, click Greater Than or Equal To from the second row drop down.

217. Click Series radio button.

28. Click on 1A SBBI'US 1 Yr Trsy Const Matl YId USD from the Series drop down.

29. Click OKto be taken back to the Select Condition window. Here, you will find that
Upward Sloping position displayed under Current Conditions.

30. Click on Define Combination to be taken to the Combine Conditions window.

Saved Conditions. . Cunert Conditions. ..
UEward SIoEimE
[Delete I Sadd >3 | New.. Edit... | Remove |
@ g . D efine Cambination I
oK | Cancel I Help I

Il Combine Conditions

— Mew Combination@

=1a1x]
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w

Ok | Cancel | Help |
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31. Label this condition as /nverted Sloping. The definition of Inverted Sloping, also known
as downward sloping, is short term yields minus long term yields.

32. The AND Condition is checked by default. We will leave this as is.
33. Check NOT to create a condition that is not Upward Sloping.

34. Click OK to be taken back to the Select Condition window where you will find Inverted
Sloping listed along with the Upward Sloping condition.

35. Click OK again to be taken back to the Statistics Window.

36. Click Upward Sloping in the Display Conditions window to view the return impact on the
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37. The default display table is Summary Statistics. You can also toggle to the Returns,
Correlations, and Comparison tables.

38. Go to Holding Period. Year is the default, annualizing the results. Click the Drop down to
view the ather choices.

39. Click Graph where you will have two choices to display the results. Your first choice is
the risk vs. return and your second choice is the ability to create your own graph using
specific data points for x-axis and y-axis.
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40. Click on the Graphs tab to view the historical results for the Upward Sloping condition.
At any point, you have the ability to change the frequency as your viewing the results (i.e.
monthly to annually).

41. Click Show Basis Series to view the Upward and Downward sloping conditions.
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42. Have stock and bond markets been impacted by upward sloping and downward sloping
yield curves? Based on our analysis, from January 1970 to March 2009, stock markets
performed better during upward sloping yield curves and bond markets performed better
during downward sloping yield curves.
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Creating a Scenario using Specific Dates

1. For this example, we will create the January Effect using the Specific Date function

to identify if the small cap market performed better in January months vs. the non
January months. We will start our process in the Analysis Series Tab (vs the Basis Series

Tab) since we have already defined our condition (January vs. Non-January Months).
Go to the Analysis Series Tab.
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2. Highlight Indexes in the Available Series window.
3. Click Queryto be taken to the Standard Query window.

4. Type IA SBBI'US Small Stock TR USD, representing US Small Cap Equity Markets, in the
Value drop down.

5. Click Search.

6. Double click on IA SBBI US Small Stock TR USD to add to the Selected Series window.

1. Go to the Statistics Tab to define specific date settings.

 1bbotson Scenario Builder - untiltled.sbd 101 x|
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8. Click Date Range and you will be taken to the Date Range Window.

9. Click on Maximum, from the Time Period drop down, to pick the maximum start date for
the Analysis Series.

10. Click 0K, hidden behind Time Period drop down.

11. Click Freq drop down to view your choices. We will keep the Monthly default to calculate
the output.

12. Click on Specific Dates to be taken to Select Specific Dates window.

13. Click Uncheck All to remove the default settings.

DR Remave Speciic| * Dauble ciick
Lot [ & Daes Orly © Dates ard s | oo Specic| - Dbl clikon
| Jan [ Feb [ Mar | Apr [ Map [ Jun [ Jul | Aug [ Sep [ Oct [ Hov ] Dec | I
E Ix X X X %X X X % % % X B
T X K XX X W X % oW KX 1
A T R T
X X X X X X X X X x X %
X X X %X X X X X X ® X %
X X X %X X X X X % % X %
A T R T
XX X X X X X X X X X %
X X X X X X X X X x X %
X X X X X X XK %X X ® X %
A T A T
W% % Woo®ooM X% WX -
Checkal | Uncheckal | oK | Cancel Help

14. Label the file as January.

15. Click on the Jan column to automatically select all historical January months.

Select Specific Dates
14 Disol.
izpla

Label I‘Ja”“a'}' ’75' Dates Only  Dates and Returns Remove Specific

Dates
Jan [ Feb [ Mar [ &pr [ Map [ Jun [ Jul [ &ua [ Sep [ Oct [ Mov [ Dec | | |

=]
I

* Diouble click or
table for conditior

926
927
928
929
930
93
93

933
934
935
936
937
938

Lo e e e e

[16) =
Check Al Uncheck &l | oK ] Caedl Help |

16. Click OKto be taken back to the Statistics Window to view the results.
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17. Your Display Conditions window will now display January and Not January conditions.
The Not January condition is an inverse of the January settings that you defined. It
is not necessary to set specific dates for those Not January months between February

and December, as they are automatically generated.

4 Ibbotson Scenario Builder - untiltled.sbd =] 3
Fie Scenarin Graph Options Help Send Feedback
Dlcs| | )6 !J EJ _I‘QI_I_I Al
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" Retums January [January 1926
H | P " Corelations
d|Sp ay statistics. € Compaicon Table [Daul Tatld | o[fech S0 5
) By Series Holding Period: |'rear . Display | Createlnputs Fie. Fied: [Manthly [~
£ By Statistic, Sorted by Bl |_°
R Peads [ Georet | Staned B
Mean /] Dewauun Data Type.
. [ | Specific Dates
(4 SBEIUS Small Stock TRUSD | 5. 53 et Contion Crteta
i SmAms .
Disslay Canditions
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|18 /o
I Show Condorns.
J=' Show Basis Series
IV Shaw Analysis Series
Select from raw or
returnlng returns.
Glaphs€. T
|V Soatter | Bar Histogram Range |‘ |V Print Expart Copy |

18. Click January in the Display Conditions window to view how the US Small Cap Market
performed during the months of January.

19. The default display table is Summary Statistics. You can also toggle to the Returns,
Correlations, and Comparison tables.

20. Go to Holding Period. Yearis the default which annualizes the results. Click on the Drop
down to view the other choices.

21. Click Graph, where you will have two choices to display the results. Your first choice
is the risk vs. return and your second choice is the ability to create your own graph using

specific

data points for x-axis and y-axis.

Sample View

inix
Graph Send To...
Graphs can be exported to Risk vs. Return Scatter Graph
. January
excel, powerpoint, or word. ©op (A
104 0%—]
1038%;
1DSE%—_
1034%;
1D32%;
103 D%; |4 BBl UZ Small Stock TR USD
1028%;
1D25%;
1024%{
102 T T T T T T T T T l
56.9% S74% 57.3% 57.5% 57.7% 57.8% 58.2%
Risk (STD)
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22. Click on the Graphs Tab to view the historical monthly return series for the January
months.

Change your date with Date
Range or left click and
drag your mouse to the right
on the graph to zoom.

January Effect
January

VMVM/\MV“ /\VA/V\VWW\W 2

L0 A FANEAR RAR) LA LARA RAAY LA LA LA RANLAR LR AL LAL) RAR AL RN, N
125 1-30 1-34 138 142 1-47 151 1:55 158 183 1-67 1-71 175 1-79 183 157 1-91 195 198 103 109
— 14 SEBI US S Stock TRUSD

23. Has the January Effect disappeared over time? Based on our analysis, the January
months have shown stronger annualized returns than the Non January Months.

Sample Views

»" Ibbotson Scenario Builder - TM_January.sbd - Dlﬂ
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]
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Data Type...

Specific Dates...
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Creating Scenarios for Probability Weighted Inputs

1. "What if” scenarios can also be used to create Probability Weighted Inputs by combining
two or more individual inputs files together via user defined weights. Both the Scenario
Builder and the Inputs Generator will be used to generate the probablity weighted inputs.
For this example, we will determine the impact of the US equity market on various asset
classes from March 1999 to February 2009. One scenario will be to identify what asset
classes performed best and worst during negative US equity markets and the other scenario
will be to identify what asset classes performed best and worst during positive US equity
Markets. Once completed, these scenarios will be used to create input files. Go to the Basis
Series Tab to identify the proxy for the US Equity Market.
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2. Highlight Indexes in the Available Series window.

3. Click Queryto be taken to the Standard Query window.

- 1bbotson Scenario Builder - probwgtsinputs_may09_uf.shd =100 x|

File &renarin Graph Options Help  Send Feedgack
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=[] Raw Data -
. et =2y Indexes \

applied to the condition. £ Aren® Stk Bchangs
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(it Gy v | Close: Retain Query | [E— |
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4. Go to the first line and locate Name in the Field drop down.

5. Click = sign in the Operator drop down.

6. Type DJ Wilshire 5000 Full Cap TR USD, representing the US Equity Market,
in the Value column.

7. Click Search.

8. Double click on DJ Wilshire 5000 Full Cap TR USD to add to the Series Name window.

9. Close the Query.

10. Go to the Analysis Tab to identify our various asset classes.
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11. Follow Steps 2 to 8 to add the following global asset classes: BarCap Gbl Infl

Linked US TIPS TR USD, BarCap US Corporate High Yield TR USD, Credit Suisse Tremont
Hedge Fund USD, FTSE NAREIT Equity REITs TR, IA SBBI US 30 Day TBill TR USD, 1A
SBBI'US LT Govt TR USD, 1A SBBI US Small Stock TR USD, London Fix Gold PM PR USD,
MSCI Europe NR USD, MSCI Japan NR USD, S&P 500 TR, S&P GSCI TR.

= Seies Name e e

14 SBBI US Smal Stock TR USD
Londan Fix Gold PM PR LISD

i | 13 | ENa0RD0ERS

EEELELEkEEL

| Frea | Bea [ End [ EnConlD

2/70 | 3/03 | BNIBORODIOTZ

58P GCI TR

53 | Bl | Quey | Eemove. | Remave Al
D ta Centr | Optons. | New. | Tensfom Ed Help/nfo

12. Go to the Statistics Tab.

13. Click Date Range to be taken to the Date Range Window.
loix

Fle Scenario Graph Options Help Send Feedback
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returning returns.

14. Click on 70 years from the time period drop-down.
15. Click OK.

16. Click on the Freq drop down to view your choices. We will keep the Monthly default to
calculate the output.

17. Click on the Set Condition Criteria.
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18. Click New to set your first condition, identifying asset classes that performed best and
worst during negative US equity markets.
-IBlx]
Saved Conditions. Curment Conditions.
Il Set. Condition Criteria =100 x|
_Nm'

Labet  [NegativeS
Clear

J © Drawdown Condtion

Select dates for which

* Retumof...

Analyze scenarios where

€ Changelfiom previus period) in Rietum of...

your basis series are Selct Do o which
elect Dates for which..
|n drawdown decllne Or In @ D Wilshire 5000 Full Cap TR LISD j

Dee | sadss | Mew. | Edt. | R | [<=lless ThanorEqual Tol j@

drawdown recovery. D Donbrakon._ | |5 e [005000 €3)

| Concel | Heb  Seres | [l

' Average Retum for Previous periods

Represents Basis Series

Seve to Database | 0k | Cencel | Hep

19. Label the condition Negativeb.
20. Click <= from the operator drop down.
21. Type -0.05 for the Value which represents 5%.

22. Click OK.

23. Click Newto add your second Condition, identifying asset classes that performed best
and worst during positive US equity markets.

24. Label the condition Positive.
=18l

Saved Conditions Current Conditions.
Hegatived

Il Set Condition Criteria =] 3]

Clear
£ Drawdown Candition

Select dates for which
& Return of.
€ Change(from previous period] in Feturh of ..

Select Dates for which.

O | Mew. | Edi. | [DJ wilshire 5000 Ful Cap TR USD =l
@ Define Combination.. | [>= Greater Than or Equal Tal =l @
oK. | Cancel | Help & Yalye |0IE0O00 @
© seies | =l

 Average Return For Previous periods
Save to Dalabasel oK. | Cancel | Help

25. Click >= from the operator drop down.

26. Type 0.06 for the Value which represents 6%.
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217. Click OK.

28. You've now completed Negative5 and Positiveb scenarios. Click OK'in the Select
Condition window.

29. Click Negative5in the Display Conditions window to view the results.

I¥ St Condi
I~ Shaw
IV Show 4

ot | oy |

30. The default display table is Summary Statistics. You can also toggle to the Returns,
Correlations, and Comparison tables.

31. Go to Holding Period. Year is the default which annualizes the results. Click on the Drop
down to view the other choices.

32. Sort by the Geometric Mean column to view the results.
33. Click Scatter, where you will have two choices to display the results. Your first choice is

the risk vs. return and your second choice is the ability to create your own graph using
specific data points for x-axis and y-axis.

Sample View

Graphs can be exported
to Excel, Powerpoint, or Word.

Risk vs. Return Scatter Graph
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34. CI|ck PosmveE in the D/splay Conditions window to view your results.

ol

)| Giagh
Date Range
o2 3
|
Basis Lag: ln_g

il T
Soatsr | Bar Histogram | Riangs |W Piint Export Copy I‘

35. Follow Steps 30 to 33 to analyze your results.

36 Next click Graphstab

s..mp ........ Anlysis Seies 1 Stalstes ] Graph
o aom
e Moy =]
Bassleg [0 |2

Data Type.

—IA SBBI US 30 Day TBU TR USD
— 14 SBBI USLT Govt TRLSD
— 14 SBBI US Smal Stock TR USD

37. The line graph is another method to analyze your two scenarios historically. Toggle
between Negative5 and Positive5 display conditions to analyze your results further.

38. Based on the results, has there been an impact of US Equity Markets on the Global
Asset Classes? During the Positiveb scenario (>= 6%), both US and NonUS equity markets
benefited. During the Negative5 scenario (<=5%), both Commodities and Bonds benefited.
Go back to the Statistics Tab to create Input files for these two scenarios.

39. Click Negative5in the Display Conditions window.
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40. Click Create Input file.
B

Fie Scenario Graph Options Help Send Feedback
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41. The default is Arithmetic Mean. We will keep this as is.
42. Click OKto be taken to the Save As window.

43. Type Negative5 for the File Name.

44. Click Save.

CETEEE—— 2l

Sawe i IE} CaszeFile j - =5 B3~

: | )Eak Bear.Bull Prob Inputs.inp

| O InkBondProy-versionZ BL_0%.inp

1 EQA Enhancernents.inp Black-Litterman.inp

' [Pelee_ns.inp BUKC.inp

: EBear Mkts Since 1970s.inp BuII PMkks,inp

| EBear Tkts.inp Dec0d_Surplus Opk.inp
e o o

File name: INegativeE{inp Save I
Sawve a3 type: IInputs [".IMP] j Cancel |

45, Click Positive5in the Display Conditions window to view your results.
46. Follow Steps 40 to 44 to create Positives Input File.

47. Go to the Inputs Generator where we will create our Probability Weighted Inputs.
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48. Click on Create Probability Weighted Inputs, from the File drop down, to combine the two
scenario input files and assign user defined weights. These weights will be based on the
belief that the probability of each condition occurring in the future is high. To protect the
client’s portfolio during potential down markets in the future, more weight will be assigned
to negative periods.

-

£
T ——y

49. Click Addto browse for the Negative5 input file.

50. Click Open to add this file to the Probability Weighted Inputs window.

51. Follow Steps 49 and 50 to add the Positive5 input file.

52. Assign 70% user defined weight to the Negativeb Input file.

53. Assign 30% user defined weight to the Positiveb Inputfile.

54. Click 0K and you've successfully combined the input files based on the expectation

for each condition to occur. The result will be a single estimate that combines both
forecasting analysis and user expectations. You can continue to build your asset class
assumptions in the Inputs Generator to produce the Forecasted Expected Returns,
Standard Deviations, and Correlations, all necessary components to run the Mean Variance

Optimization in the Optimizer.

PLEASE MOTE: IAII inpLits files pou select must have

Add multiple input
files as long as they have
same inputs.

¥ identical sets of inputs

O

File Mame weights | acd |

Megative 5 @ F0.00

i
Em[51) Postive 5| _ @) 30.00 GEnc
Select Input File{s) _"Iﬂ
Look in: | 23 CaseFile =] « @ ok B

Baar.Bu\I Prob Inputs.inp
PeleL_n9.inp
B\ack—Litterman.\np
[PelEuKkc.ing

Necessary to total to 100%.

IToldlweightz. ~ 100.00% [P&]Bul Mikss inp

DecDS_Surp\us Opt.inp

(5)
oK Cancel

Files of lype: IInputs [“INP] j Cancel |

[™ Open as read-only
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Data Center

EnCorr Data Center offers you specific features on functionality. For example, you have the
ability to create return streams, edit data series, manage folders, and more. EnCorr Data
Center can run as a stand-alone application or it can be retrieved through the standard Se-
lect Series dialog in EnCorr Analyzer, EnCorr Inputs Generator, EnCorr Attribution, and EnCorr
Scenario Builder. Once you have opened EnCorr Data Center, we will begin the following
exercises from the Data Center window.

Exercises
» Modifying Database Locations with Database Paths
» Importing and Exporting Data in Import/Export Wizard
» Creating and Editing Data Series with Series Editor
» Creating New User-Defined Data Modules with Module Manager
» Managing Portfolio, Exchange Rate, and Combined Series Databases with Derived Data
» Performing Mathematical Operations with Series Calculator

Modifying Database Locations with Database Paths
1. Click on Database Paths from the Data Center window.

—ibixd

| Databaze F'aths..o I

Import/E =port wizard. . |

Senes Editor...

Derived Data...

Maodule kanager... |
Senies Caloulator... |

Help i

Esit |
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2. In the Database Options window, you can alter the default locations to
read your own path.

Many outside vendors allow
Morningstar EnCorr to
connect to either a special
data feed or linkto a
database in its ‘native format'.

x|
Location
R GRAM FILESYBEDT SON\CASH
CAPROGRAM FILES\BEOTSON\DATS
-Defned CAPROGRAM FILESVBBOTSON'CAS!
Peer Giioun: CAPROGRAM FILESUBEOTSON\DAT:
DperEnd Fund: CAPROGRAM FILES\BROTSON\DAT:
ClosedEnd Fund: CAPROGRAM FILES\BEOTSON\DAT:
ubaccount CAPROGRAM FILES\BROTSON\DAT:
CAPROGRAM FILES\BEOTSON\DAT:
CAPROGRAM FILES\BROTSON\DAT:
ETF CAPROGRAM FILES\BEOTSON\DAT:
Hedoe Fund CAPROGRAM FILES\BROTSON\DAT:
oney Malkel Fund CAPROGRAM FILES\BEOTSON\DAT:
on{15 Fund CAPROGRAM FILES\BROTSON\DAT:
Edit Path
Case Fies
CAPROGRAM FILESVBBOTSON\CASEFILE"
Browse. | More Information.. |
[ | Concel | Help |

3. Click on U.S. Open-End Funds.

x
Include I Location ‘
zer-Defined X|  CAPROGRAM FILESVBBOTSONACASE |
-k i
x "R i Al
U5, Closed-End Fund X WPHOGRAM FILE AT:
i Subacoount x| CAPROGRAM FILESYEBOTSONNDAT:
i x| CAPROGRAM FILESWEBOTSOMNNDAT:
tock: X| CAPROGRAM FILESYEBBOTSOMNNDAT:
ETF. x| CAPROGRAM FILESYBEOTSONADAT:
Hedage Fund x| CAPROGRAM FILESYEBOTSOMNADAT:
X| CAPROGRAM FILESAEBOTSONADAT:
on-L1LS. Fund X| CAPROGRAM FILESYBBOTSONADAT:
:‘-N
|uiesennerger DE______
Hindsight |
I8 |
[Barclay MAE_________
Sampls Datahase ADATAMSAMPLE Y -
— ,
~Edit Pathe
Prospectus - Momingstar
U.5. Open-End Funds L Objeclive o Categomy
|C.\PHDGHAM FILESMBEOTSONVDATABASEMMORMINGSTARNMIEN
ase | More Infarmation. |
Ok I Cancel | Help |

4. In the Edit Path, decide how your want to view your U.S. Open-End funds displayed in
the Select Series Window either by Prospective Objective or Morningstar Category.

5. Click OKto save your settings.
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Importing and Exporting Data with Import/Export Wizard

1. Before we begin, your excel spreadsheet should contain two columns. The first

column will contain the dates and the second column will contain the returns in decimal
or percentage format. You can also decide to have headers for each column. More format
choices are available in Help. Click Import/Export Wizard from the Data Center window.
=lol x|

| D atabase Paths... I
Import/E xport *Wizard. .. !!
Series Editor...

Derived Data..

I
Module Manager... |
I
I

Series Calculator...

2. Click on Import a File in the Import Window and you will be taken to the Select File to
Import window.

o Import & File...
Fun Batch Import...
Define Batch Impaort....
Esport
Import from Al
Import Partfalios

3. Browse for your import file.
Select File To Import @

Lack in: | e Local Disk (1] -« & et E@-

Size | Type Date Madified #
14KB  Microsoft Excel wor,.. 6/24/2009 9:10
Chtemp File Folder 6202009 12:<
[ WINDOWS File Folder 8/11j2009 5:30
Canfig.Msi File Folder 4[29{2009 &:2(
[C2Program Files File Folder 41912009 51«
[FAPCTemn File: Frldder aramnngs1: Y
< |
Filename: — [Impart.sts 0 Open
Files of tlype: |Encel [".4ls) | Cancel

4. Click Open to be taken to the /bbotson Data Import Wizard.
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5. Select the appropriate template for your spreadsheet.

Import from various tabs e
in your spreadsheet, provided
the formats are the
===
same across a” Shee‘ts_ ;EE%EE‘i”mp?;.eekime,ﬁhen”ciili”ﬁfw?’
¢ Decinal  Peiganiage YT -

View the various
import formats.

6. You can also create a custom template by clicking on New.
7. Click Next.

8. In the /bbotson Data Import Wizard window, verify and change the series properties.

Ibbotson Data Import Wizard 3 ‘1‘@'
erify and change series properties, if necessan

gt s
Series: Returs 2
! 2 [

Start Rarge ey ERETRE T Hame - Fetums

= = 42009 5
Erd Dats il CRETEE Taos :
Fomsm | T

/2009 7
Alias: [
Dt Type TOTAL_RETURN -
Hame Curency:  [LISD US Dollar] -
Taget Curency: | NONE_CUR -
Courtry: WONE -
Chss/Subolass. | WONE | [NONE =
Syle HONE -
Seurce:
Cap. App.
0 Sheet] [ Ghest? | Shestd |
ol
Help | <¢Back ‘ Newt »> ‘ Cancel

9. Click Next.

10. Select New Modlule to create a new User Defined Module to store your imported series.

You can also store the series in an existing module.
Ibbotson Data Import Wizard 2]

Select & Lser-defined module in which to save the C:Mmport de
imported series

! 2 [
THame Relumns
Z 1/2009
5 2/2003 Fl
) 3/2008 5
5 4/2009 7
er Defined Module

Enter a name for the new module;

Q\Samp\e @
1 @ oK Cancel
1 Neswy Module.

[~ View retums table before saving

Located in The Raw
Data folder in Select

Sheetl { Sheet? [ Shest3

Help <tBack [ Finish Eancel‘

Series window.
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11. Name the new module as Sample.

12. Click OK.

13. Click Finishand a pop-up will appear on your screen indicating your /mport is complete.

14. Click OK and you're taken back to the /mport File Window.

Import complete

\l) 1 series was successfully imported to module 'Sample’.

Define your batch import and
import all files at the same

Import

. . .. Impart a File..

time rather than individually. e——
Define Batch Impart...

= Expart

Export data to a standard ——

import format to easily create Import Patalios

Cloze
a backup. e |

Import fixed weight portfolios . . . . . )
Creating and Editing Data Series with Series Editor

o . 1. Click on Series Editor from the Data Center window.
rebalancing information. ol

Import/Export \wizard...
Series Editor. !!
Module Manager...
Derived Data.
Series Caloulator...

that can also contain

Exit

2. Click on Create New Series in the Series Editor window.

IBfx|

e e e
sl 1 71 2] 2
series Editor &
CEEE=res
Canced

o o
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3. Type Sample to begin creating your new series in the New Data Properties window.
If necessary, continue to describe the rest of the properties.

=
Series Name |—€5m‘e ’—_|.
AissName |
Type TOTAL_RETURN || | Capital Appresiztion
Class NONE 1 oo

egin Date
Subclass [ = =

Dec x] [958 ~
Stle NONE =
Frequency [toninly =] [ EndP
Home Curency  [USD (US Dollr =] |[or =z =

Target Curency | NONE_CUR (No Curency] =]

Country NONE =

Source |
E hdd Femaie
o Concel | Hen |

4. Click Add and the OK button will be highlighted.
5. Click OKand you will be taken to the Time Series Editor window.

6. In the options drop down, you have a choice of inputting your numbers in Decimal or in

Percentage Format.
[Ei Time Series Edilp =101 x|

Fis Edt | Options Wap

Preferences J

Data Properties

Decmial Format:

v Percentage Format

LD

= 5

7. Begin to input your numbers.
S-1E]

File Edt Options Help
Create New Series 5
Selech Geries bo Edit E

Clear All Series

Expart .

L]

Save ds

Print
Page Setup

Select Module x|

Please select a user-defined module in
which the series should be saved..

INew Module j
Mew Module
Plan Sponsors_Value Management
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8. Click Save to save your new series and to be taken to the Select Module window.
9. Select the user-defined module where you want to save your series.
10. Click OK'and you've successfully created a new series.

11. To edit or update an existing series whether it's a database series or your user-defined
series, use the Series Editor dialog. Click on Select Series to Edit from the Data

Center window.
~lofx

File Edit Options Help

gm|e| =f & 3] 2

Series Editor
Select Series to Edit ‘i'

Cancel

e o

12. In the Select Series window, identify the desired series and click on Add'to add to the
Select Series window. We will use the Sample series to edit.

iaix]
Ayailable Series Selected Series
3 Indexes B Series Name
T separate Accaunts S ——
F-([3 User-Defined Data
([0 Favarite
3 Friday
<[ Large Yalue
L2 Mew Madule
bee([] Plan Sponsars_Yalue Management =
e
Series Name I Freq I Beg I End
[__1l|Pirk M 10/05  12/08
[__2| Purple M 10/05  12/08
3| Orange M 1005  12/08
[l rellow M 10/05 12/08
|__5]Green M 10/05  12/08
Blue M 10, 12/08
]
K| >
« » Mave Up | Mave Down
Add Add All Ouery... Remove | Remove Al
Database Paths... Options. E{ew. . Transtarm... | Edit | Help/into
| 0K I Cancel |

13. Click OK and you will be taken to the Time Series Editor.
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14. Proceed to edit the returns or update the June 2009 number in this case. The ability
to update your series allows you to continue with your process vs. having to wait
for the number to be updated. When the official update occurs, your edited returns for the

specific database will be overridden by the official returns supplied by the provider.
i

File Edit Options Help

===
-l

File Edit Options Help

Create by Series 5
Select Series to Edit E

Clear All Series

O A
. |

Save As

Frik
Page Setup

Exit...

-l

15. Click Save from the File drop down to save your edits.

Creating New User-Defined Data Modules with Module Manager
1. In this section, we will create a Favorites folder to easily retrieve specific indexes. Select
Module Manager from the Data Center window.

T

| Database Paths... I

Import/E sport YWizard...

Series Editar. .

I
I
tdadule Manager...o |
I
I

Derived Data...

Series Calculatar...

Help

Exit |
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2. Go to the Module drop down and click on Create New User Defined Module.

| Module Manager 1ol x|
Module Series ns Help

Edtsdded Ao EA o [ Y

Fiename Selected ModUls Series Name [ Frea [ Bea [ End |
Dotz Selected Modle

Copy Module To
Copy Al Modules From.
Prift Data Propertiss

Exit Alt+F4

Create User Defined Madule: x|

Enter aname for the new module:—————————

Favorted ‘,

“ | 0K | Concel |

T Tears [NOW [sent

3. Enter Favorites as the name of your new module.

4. Click OK and you will see Favorites displayed in the User-defined data.
JR=TEY

Module Series  Options  Help
31 5 Jlcat ) PN a3 3 o [ el 3 QY '

[ Indexes | Series Name [ Frea [ Bea [ Erd |

B[] User-Defined Da
" S0

L3 Friday

(2 Large value

(3 Mew Madule

i1 Plan Sponsors_Valus

(1 saly

\ B

5. Click on Indexes.

6. Go to the American Stock Exchange folder and highlight 4 Series Names.
gl

Module  Series  Options  Help

Pil=iE R
-] Indexes
w1 $FOCA$CL
-] $FOCA$CL
m x
(1 Asia Pacific Equity
([ AsiafPacific ex-lapan Equity

4|2

/06
~+(] Asia-Pacific with Japan Equity 4/
[Z3 Banca Fideuram 505
(1 BarkLoan 2/06
(3 Bank of England 8/99
(20 Bankof Hew Vork 1 1 12/99
3 Bardays Global Investors (2] AMEX &irine PR LISD 8/
(12| Dynamic Media Intelide: PR US 7/05
(1 BARRA[Nikko Cordial Securities
(14| Dynamic Semicanductor Intellide 705
(3 Bear market [ 15| ME Semiconductor HOLDRS 6/00
+(] Bolsa Mexicana de Valores [ 16| Oynamic Small Cap Valu Intellide /04
+(21 Bolsas v Mercados Espa=oles (7] AMEX Computer Technology PR 1/55
(2 Bombay Stack Exchange [18]AMEX Japan PR USD 11701
(18] AME3 Flegional Bank HOLDAS 700
(1 Borsa Italiana 5.P.4,
<) British Bankers Association (20| AMEX Health Care PR USD 8/99

Dynamic Insurance Intelides PR 9/05
(22| Dynamic Teletwircless Intelids: 1005

| [C23|AMEX B28 Intemet HOLDRS 300 503
s YRR nice

[eAP [WOM [SoRL

«(] Bureau of Labor Statistics
(2 Bursa Malaysia

n carasdinn i idnn A & Trmnean S
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7. Go to the Series drop-down and click on Link Series to . ..

A Module Manager =1ol x|
Wodule | Series Options  Help
Series Inforation
el x| ° »
I e 1 L Y o T
= = Series Name Freq
= e :
Mave Dawn g T
3 [ M ]
4]
Wave Seriesta., [AME Financial PR IS0 M
Rename Serizs Dynamic Large Cap Inielidex PR M
Delete Series Eauity [AME> Erwirormental Services P M
Dynamic Software Intelidex PR LM
3 BankLoan [AMEX Zacks Small Cap PR USL M
(33 Bank of England [AMEX Natual Resorrces PR US M
-] Bank.of New York H1E: Bolech HOLDERS M
Barclays Global Invest rins
kb Cordat s, pramic Media Intelidex
= v ! Media Intelidex PR US M
[0 BARRANikin Cordial Securities
Dynamic Semiconductor Intelide M
(23 Bear Market [AMEX Semiconductor HOLDRS | M
(0 Bolsa Mexicana de valores Dyramic Small Cap ValuIntelide M
(2 Baksas v Mercados Espaxoles [AMEX Computer T echnology PR M
(20 Bombay Stack Exchangs [AMEX Japen PR USD M
(2 Borsa Ttaliana 5.P.i [AMEX Regional Bank HOLDRS | M
(3 British Barker's Association [AMEX Health Care PR LISD M
-1 Boresu of Laber Satists Dynamic Insurance Intslidex PR M
Dynamic T eletieless Intelides M
L BursaMalaysia =l [AME> B28 Irtemet HOLDRS M 508 |
I e e

8. Click on the drop down to locate the Favorites user defined folder.

From Module: &merican Stock Exchange
Lirk:
IAM Ex diling TR USD AMEX Intemet Inft HOLDR Cancel |

To Help |
IFavmitas G

Friday
Large Yalue

9. Click OK and your selected series will now appear in the Favorites folder.

10. These series will automatically update as you do your updates.
-laix

: el ool | e] ol s5al@ 2
Edit, copy, rename, or S

= User-Definedt
=]

delete selected modules. § 1)
{2 Plan Sponsors_value Management

0 sally

Series Name
R USD

Data

(el e
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Managing Portfolio, Exchange Rate, and Combined Series Databases
with Derived Data
1. Click on Derived Data from the Data Center window.

i

| D atabase Paths...

Series Editor...

|
Impart/E xpart Wizard... |
I
I

Module Manager...

Derived Data... !! |

Sernes Caloulator... |

Help i

Exsit |

2. To rename a data module, select the module you want to rename and click on the
Rename Module.

3. View the Derived Data Series of each module in the corresponding Derived Data
Series window.

JR=TEY)
File Help

Derived Data Databases e Derived Data Series

=] Portfalios Fund Portfolio 1

i L9 Allacator

¢ e [I3 Portfolio Import
i-.[E Exchange Rates
w7 Combined Series

Fename Madule | Delete Moduie | Move Ta.. | ek s ]
| t Portfol
mport Portiolios " Close

I [CAF= [WOW [S2RT

4. To delete a data module, select the module you want to remove and click on the Delete
Module. A warning message will appear to confirm your decision.

5. To move data modules to another database, highlight the Derived Data Series and you will
be prompted to move the series to the desired location.

6. To delete a Derived Data Series, highlight the series and then click on Delete Series.

7. To import fixed weight portfolios from an excel spreadsheet, comma separated text file,
or tab separated text file, click on /mport Holdings.
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Performing Mathematical Operations with Series Calculator

1. In this section, you can calculate mutual fund returns after management fees, append one
index with a short back history to another index with a longer back history, add a constant
value to an index, and lag or lead an index. In this exercise, we will append one index with a
short back history to another index with a longer back history. Click Series Calculator

from EnCorr Data Center window.

iEix

| Database Paths...

| mport/E wport Wwizard. .

Series Editor....

tadule Manager. .

Derived Data...

Series Calculatar... o

Help

Exit

2. Select Open from the File drop down.

ne Series Calculator - Untitled

=1o1x|

File Ed@earch Seties  Options Run  Help

i 0] A

&l - | “|‘| *|’ |"|**|@|%|111| ex||x‘|—’

Save Fz ;I
Save As... F4
Exit Alt+Fe
-- (L1 Month Codes
@[] Frequency Codes
(I InfAation Codes
Bl (Z1 Country Codes
[ (C] Currency Codes
(L1 Class Codes
(] Subclass Codes
- (] Style Codes
] [
Series Name Seriegs 1D Cap App 1D | Type
4 Il | 2l
T [EoF= [Wiw [SERT
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3. Locate Append.ec/ which is a predefined script. Other pre-defined scripts are also

available to select from.

open 2(x|

Look in: | £ CaseFile

-]« & o B-

Bak DATE.ECL
IntBondProsxy-versionZ DI\-'IDE.ECL
EXPONENT.ECL
FREQCOMY ECL
GEODIFF.ECL
APPENDTraining ECL GEDSUM.ECL

[« |

INFLADI.ECL
ik, el
LAGECL
MULTPLY.ECL
PORTFOL.ECL
[=Hricr1v.ed

o

File name:  |4PPEND.ECL

Open I

Files of type: IEaIcuIator Script (".ecl)

ﬂ Cancel |

4. Click Open and the script will populate your Time Series Calculator window.

5. Before we append the default series, it is necessary to add the new series.

Go to the Series drop down and click Add Series.

ime Series Ealculatur C:yProgram Files'Ibbotson',CaseFile' APPEND.
File Edit Search | Seri

=lolx
Dptions  Run Help
%ﬁ%ﬂMd&%WNW%I@WM

2| et
[ [:] Statements |
1] Operations
(] Field Codes
2] Type Codes
2] Month Codes
] Frequency Codes
] InfAation Codes
2] Country Codes
2] Currency Codes
] Class Codes

is file’is an of ding two series

..

P

series variable1 variable2 variabled;
variable1=IBNIBOR002885 f*Russell 2000 TR USD*;
variableZ=IBMIBOR003368 /*U.5. Small 3tk TR™;
wvariable3=append variable1 [1,1979] variable2;

save variable3;

U.S. Small Stocks TR [1 926- 1978] wnh Russell 2I]l]l] TR [19?9 -pi

variable3.SeriesName="Russell 2000 with U.5. Small Stocks’;

L] Subclass Codes
[ Style Codes

-

1]

I Bl
Series Marne I Series ID I Cap App ID | Type
szl 2000 TRUED [BNIBORO02EES TOTAL
T4 SBBI US small Stock TR USD IBMIBORODG36E TOTAL
< A} K | v
[ CAFS [HUM [SCRL
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6. Locate 1A SBBI S&P 500 TR USD and Russell 1000 TR USD to add to the Selected
Series window.

ek senes —iB1x

Available Series Selected Seriss

: 03 Edronsst | Series Name [ Frea [ Bes [ End
~((0 European Eanking Federation |__1{Russell 2000 TR USD 2] 1/73 | 5/03
(3 Fama French il all Stock TR UST W 1
(I3 Federal Reserve Board 0 TR LISD W
£ Frank Russel
~[Z] Frankfurt Stock Exchange

-3 FTSE
E R (T R =
|8

Series Name | Freq | Eeg | En*

[ 1[Fussel 1000 Growth TRUSD M 1779 | 504

(2] Russell 1000 TR USD M 1479 | 50

(3] Aussell 1000 Value TR USD Mo 1473 | 5

(4] Fussell 2000 Growth TRUSD M| 1479 | 50

(Bl Russell 2000 TR USD M 179 | 50

Bl Fussell 2000 Value TR LISD M 179 | 50

(7] Russell 2500 Growth TRUSD M| 1/85 | §/0

(8] Russell 2500 TR USD M 1479 50

(9] Russell 2500 Value TR LISD M 1/86 | 50

[10] Fussell 3000 Growth TRUSD W 1/79 | 50

(1] Ruissell 3000 TR USD M 173 54
Rlussell 3000 V.

ErT R e »
<1 v Mave Up | Move Down

Add Add Al Quer.. Remove | Remave Al
Database Paths. Options. New Tiansfom .| Fil | HelpAnfa
[ oK Cancel |

7. Click OKto be taken back to the Time Series Calculator window where |A SBBI S&P 500
TR USD and the Russell 1000 TR USD are now listed.

8. Go to the Variable Trow and highlight everything after the “=" sign up to the semicolon to
substitute the Russell 2000 TR USD with Russell 1000 TR USD.

ime Series Calculator - C:'Program Files', Ibbotson',CaseFile’, - EI|£|
File Edit Search Series Options Run Help
Str- da
atalund tsloeel 8 - [+ ] =[ = [ 7 [~[=+|@[ %[In] &izl] ] « [FalEH )] A

-[[]] Statements f* This file is an ple of appending two series together: <
-[C]] Operations U.5. Small Stocks TR [1926-1978] with Russell 2000 TR (1979 -pi
-[Z] Field Codes
[ Type Codes
L1 Month Codes series variablel variable? variable3;

Q) Frequency Codes [variable1 N EN I Y PITRGY, C)

-1 Inflation Codes  |wariable2=IBNIBOR003368 /U.5. Small Stk TR*:

-] Country Codes  |variable3=append variable1 [1,1979) variable2;

|21 Currency Codes [variable3.SeriesMame="Russell 2000 with U.5. Small Stocks";
-[[] Class Codes save variable3;

-[[] Subclass Codes
-[Z] Style Codes

[ | »
Series Mame Seties ID Cap App 1D | Type
Russell 2000 TR 1USD IBNIBORO0ZEES TOTAL
14 SEBI US Small Stock TR USD IBNIBEOROD336E TOTAL
LA SBEI &P 500 TR LS| IBNIEOQRO03450 TOTAL
d 000 TR LISD IENIBOROOZE74 TOTAL
4] | 2] | |
[ CAFS [HUM [SCRL

9. Double click on Russell 1000 TR USD in the Series Name window to replace Russell 2000
TR USD.
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10. Go to Variable Z and follow Steps 8 and 9 to replace U.S. Small Stk TR with IA SBBI S&P
500 TR USD.

i 14 ime Series Calculator - C:\Program Files',Ibbotson' CaseFileiSamples i | m) 5[

File Edit Search Series ©Options Run Help

e O s e~ B I e R IAI**I@I % | In| &zl -] « zaslﬁn,u,o‘lul Al

(L] Statements /™ This file is an | ding two series tog ﬂ
(L] Operations U.S. 58P TR [1926- 1B?B] wnh Russell 1000 TR 979 present] ‘
(Z1 Field Codes
(Z1 Type Codes
(L3 Month Codes series variablel1 variable2 variable3;

(L Frequency Codes |variable1=IBNIBOR002874 FRussell 1000 TR USD*E

(1 Inflation Codes  (variable2=IBNIBOR003450 f~1A SBBI S&P 500 TRyUSD*E

(] Country Codes  |variable3=append variable2 [1,1979) variable1;

(I currency Codes (variable3.SeriesName="Russell 1000 with 1A SBBI S&P 5004
(Z] Class Codes save variable3;|

(I subclass Codes
(-] Style Codes

=

| I o

Series Mame Seties 10 Cap App ID | Type

Russell 2000 TR USD IENIBCROOZEES TOTAL,

14 SEEI U5 Small Stock TR USD IBNIBOROOS363 TOTAL,

IA SBBT S&F 500 TR USD IBMIBOROO3450 TOTAL,

Russell 1000 TR USD IENIBCRO0OZE74 TOTAL,
1 K| | o
I CAPE [WOW [SERL

11. In the first Variable 3 row, change the order of the variables to read Variable Zfirst, then
Variable 1. This is necessary to capture the |A SBBI S&P 500 TR USD history prior to the
Russell 1000 TR USD inception date.

12. Go to the second Variable 3 choice and change the name to read “Russell 1000 with IA

SBBI S&P 500.”

13. Change the display name at the top to read U.S. S&P TR (1926-1978) with Russell
1000 TR (1979 -present). Note that you can abbreviate the name further or type in the
official name.

14. To save the new calculator script, go to File, Save As.

15. Name the file Sample.

ET 21
Save in: I I CaseFilz j = EF Ed-
Bak DATE.ECL INFLADI.ECL
IntBondProsy-version2 DIVIDE.ECL inkerm. el
add.ed] EXPONENT ECL LAG.ECL

APPEND.ECL
APPENDTY,ECL
APPENDTraining,ECL

2l

FREQUONY.ECL
GEQDIFF.ECL
GECSUM,ECL

MULTPLY,ECL
PORTFOL.ECL

EricR1v.Ed

@_>I

File name: ISampIeI @

Save

Save az lype: I Calculator Script [ ecl)

j Cancel |

16. Click Save.
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17. Click Run to calculate this mathematical equation in the Time Series Calculator.

i Time Series Calculator - C:\Program Files', Ibbotson',CaseFile\Sample.e =10 5[
File Edit Search Series Options | Run 17

Lt Iolond e . | I | <x| @ % | In| 15 | « [zl 1] A

fet;

(L] Statements /™ This file is an example of appending two series together: |~
(ZJ Operations U.5. S&P TR (1926-1978) with Russell 1000 TR (1979 -present] ™}
(] Field Codes

Type Codes
(Z1 Month Codes series variable1 variable? variable3;

(L1 Frequency Codes [variable1=IBNIBORD02874 f*Russell 1000 TR USD*;

(1 mfation Codes  |variable2=IBNIBOR003450 {*I1A SBBI S&P 500 TR USD*f:

-] Country Codes  |variable3=append variable2 [1,1979) variablel;

-l Currency Codes |variable3.SeriesName="Russell 1000 with 1A SBBI S&P 500";
(I Class Codes save variable3;

(] Subclass Codes
-([] style Codes

-

4] ] i

Series Name | series I | CapAppID [ Tvpe

Russell 2000 TR USD IBNIBORODZEE5 TOTAL,

14 SBEI US Small Stock TR USD IBNIBOROD3366 TaTAL

14 SEEI 5P 500 TR USD IBNIBOROD3450 TaTAL

Russell 1000 TR USD IBNIBORODZE4 TaTAL
4 (|1 | |
I [GAFE [ROW [F2AL

18. A Warning pop-up will appear to inform you if there are any changes to currency or other
data property, those changes can be done in the Series Editor.

x

) The currency of a calculator-generated script defaults to US Dollars, IF you wish ko change the currency or any other data praperty, you may specify
LAY

this in the script or change it laker by using the Time: Serieswr‘
Success... U

20

19. Click 0K and you will get a Success window to confirm your calculation.

20. Click OK again and you have successfully calculated the mathematical equation of a
data series containing the Russell 1000 TR USD from its inception (January 1979) to
present and the IA SBBI S&P 500 TR USD capturing the prior history from it's inception
(January 1926) to the start of the Russell 1000 TR USD inception.

21. Open the EnCorr Module to locate your new series within the User-Defined
Data subfolder.

SE)

Avalale Series Selected Series

=[] User-De =] Series Hame. | Freq | Beg | End |
1SR 2®

(1] Favariies
L0 Friday
$[] Large Value

(20 ew Module

[ Plan Sponsors_Walue Management -

=
| Senies Name. | Fieq | Beg | End
Fiussell 2000 with U5 Smal Stocks M| 1770 | 6/09
Russel 1000 with SEP500 b 1770 5/09
] Fussell 1000 wil 500 [ M | 1/26

Move Up) | ove Do
add | Add 21 | Queny Remove | Fleriove 4l
DetaCenter.. | Options | Ne Trenstomy, | Edi | Helpinia
| [ Cancel |
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