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ProVal version 2.27

December 2007

ProVal version 2.27 introduces new tools for data editing and screening, the ability to vary mortality by
pre/post-commencement, the introduction of core projection sample lives, additional flexibility in Canadian
Solvency assumptions, and gain/loss analysis for periods longer than a year. You’ll find details about these and

other enhancements below.

Census Data

¢ Spreadsheet Edit now
lets you perform any
database operation
without leaving the data
editor (e.g., import data,
print data, frequency
tables).

In addition, you can:

o Undo (and
manual edits

redo)

o Copy & paste (not
just within ProVal,
but also back and
forth from Excel)

o Interactively add and
delete records and
fields

o Find specific values
within a field

o View records in
rows (for multiple
records) or columns
(for a single record)

o Sort records and
fields, optionally
freezing the first n
fields (e.g., Name,
SSN, and
BirthDate).
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Manual edits are now included in a database’s
change history, including before and after values
(e.g., record #5’s BirthDate changed from
1/1/1970 to 11/7/1980 by Jane Smith on ...).

A new Screen Data command finds potential
errors and warnings in your data. A robust set of
automatic checks are supplied along with the
ability to create Custom Screening Tests. This
renders obsolete the commands: Compare
Database Files, Screening Tests, Screen Data for
Errors, Generate Error Report, and Correct
Errors.
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See Data Screening, page 6
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Style Library

o Easily save and load custom views from the

style library.

o And more...

*

A new Condense Duplicates command lets you
condense multiple records into a single record.
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Mortality

¢ Pre/post-commencement mortality tables are
now available. This is useful for proposed IRS
2008 mortality as well as O pre-commencement
mortality.
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¢ Four new tables have

been added to the

Mortality Rates library.
o IRS 2008 Static Mortality Table

o IRS 2008 Generational Mortality Table
o IRS 2008 Combined Static Mortality
o UP-1994 Projected to 2015 with Projection

Scale AA (useful for Canadian Solvency
Liability)

+ In Valuation and Projection Assumptions, active
and inactive mortality can now vary by coded
database field or calendar year, similar to the
current functionality for other active decrements.
Note that choosing <rates by calendar year>
does not create an assumption change in a
forecast.

¢ Age by Year of Birth mortality tables are now
available. These are useful for generational
mortality schemes which don’t utilize a
projection scale (as found in Germany, Belgium,
France, etc.).

Canadian Registered Pension Plans

¢ For solvency liability calculations, you can now
assume, in one run:

o Transfer value interest that varies by
duration (as opposed to by calendar year),
eliminating the need for a workaround when
forecasting.

o Immediate and deferred annuity purchase
interest rates (separate from the transfer
value interest rate) for all inactives and
actives older than a specified age.

o Mortality rates for both transfer value and
annuity purchase (separate from the funding
assumption). For new valuation

assumptions, solvency mortality defaults to
“UP-1994 Projected to 2015 with Projection
Scale AA” (see “Four New Tables...” above
under “Mortality”).

o Zero pre-commencement mortality (using a
pre/post-commencement mortality table — as
described above under “Mortality”).

See Canadian Solvency Liability, page 19

*

Gain / Loss Analysis can now be run over
multiple-year periods (e.g., 3 years). Please see
“Gain / Loss Analysis” on page 4 for details.

Pension Plans

¢ The interest rate assumption for lump sum
factors in valuation assumptions can now vary
by duration from decrement (or by duration from
valuation date, as before), and be input as either
spot rates or forward rates.
X
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" Constant I
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B Up to qaluation date
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Input is ¢ forward rates
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Clear | 0] 4 Cancel |
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¢ Deferral, temporary, and certain periods for
active pension payment forms can now be
specified by a table. For example, a benefit
might be immediate (deferral period of 0) if a
participant has at least 10 years of service, or
otherwise be deferred to age 65 (deferral period
of 65 minus age at decrement).

Name: |
Type: |Life Annuity j
Benefit commences (and temporary period begins):
= immediately
= at (memher) age I
" after number of years I
{* after numbher of years specified by tahle
Imm if svc>=10, else def to b5 A ol
Forecasting
¢ Sample lives are now available in core

projections, making it possible to check details
about emerging inactives, new entrants, and plan
amendments like never before.
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See Core Projection Sample Lives, page 11

¢ Anew #ENTRYYEAR benefit formula operator
(and accrual basis operator) returns the year of
entry for new entrants (e.g., 2010). This makes
it possible to vary the benefit formula for new
entrants hired before and after a future date, as
in

#IF #ENTRYYEAR<2010 #THEN
FinalAvgBft

#ELSE
CashBal/LSFactor

#ENDIF

¢ The Efficient Frontier can now find mixes which
optimize the excess return over PPA Target
Liabilities.

¢ The “Percentage of Payroll” contribution policy

in Asset & Funding Policies now allows a
percentage that varies by calendar year.

% Additional Parameters 2=l
Fercentage of payroll:
" Constant: I %
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2009 2009 3
2010 2010 4T
0K Cancel |
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Sample Lives

¢ In sample lives, you can now specify the
maximum number of records to run (1-20). For
example, setting this to 1 along with a selection
expression of “service>=30" will run the
first record with at least 30 years of service.

¢ A new Payment Form Value report is now
available in pension modes (already available in
OPEB mode).

¢ The Active Decrements report now includes the
Not-at-Risk and At-Risk decrements that
underlie PPA Target Liabilities, making it easy
to see which retirement age is used for At-Risk
assumptions.

Output & Reporting

¢ Projected headcounts and benefits are now
available in Valuation Output (previously only
available in Execute > View). This allows for
comparing runs, adding runs and graphing. For
example, you might graph the projected benefits
for a grouped valuation vs. a seriatim valuation
to assess the fidelity of the data grouping.
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¢ Pre/post Medicare splits are now available for
expected benefit payments in valuation and core
projection output.
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¢ A summary of assumptions (i.e., inputs) for

different sensitivities now appears in core
projection output, making it easy to follow how
each sensitivity is constructed.
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¢ Vested target liabilities are now calculated for
Form 5500.

Disclosure

¢ Two benefit payment overrides can now be
specified in your Asset & Funding Policy: one
for rolling liabilities forward to the measurement
date and another for calculating the following
year’s expense. This facilitates calculating year-
end disclosure values for plans with a
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measurement date other than the beginning of
the plan year.

Individual Results

¢ Anew individual result — Earliest Retirement
Age — captures the age at which a participant
first meets eligibility for any retirement benefit.

Gain / Loss Analysis

¢ Expected and actual benefit payments are now
shown by status transition.

¢ Gain/ Loss Analysis can now be run over multi-
year periods (e.g., a 3 year period for triennial
valuations) without requiring valuations in the
intervening years. This is useful for Public and
Canadian plans.

¢ The "non-participating statuses" topic in Gain /
Loss Analysis has been reworked to make it
simpler to understand

Experience Studies

¢ The (exposed) headcount is now included when
studying salary growth for continuing actives.

+ Coverage and General Tests

o In the “Ratio percentage by rate group”
table, failing rate groups are now flagged to
make them easy to spot. “*” marks those
below the Ratio Percentage Test pass mark
(generally 70%) and “**” marks those
below the Nondiscriminatory Classification
Test pass mark.
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Nondiscrimination Testing
¢ Accrual Rates

o For non-calendar plan years (e.g., year
ending 6/30/2006), a new option lets you
specify whether Social Security limits for
calculating Covered Compensation and PIA
are as of first day of the plan year (e.g., as of
7/01/2005) or the calculation date (e.g., as of
6/30/2006).
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o A new option lets you to treat negative
accrual rates as zero (e.g., an integrated plan
might produce artificially negative accrual
rates for some participants when the
integration level increases).

o The adjusted normal and most valuable
accrual rates are now available as individual
results so you can see (and check) the effect
of the permitted disparity adjustment.

o The upper rate group can now be determined
by looking at the maximum rate among
HCEs, rather than all participants. If so,
NHCEs with greater rates will be lumped
together in one “overflow” rate group.

System

+ You can now print selected pages (e.g., 1-3,5),
rather than having to print out every page of a
long listing. Also, you can now change the
printer, orientation, paper, and copies without
having to click the Setup... button.

What’s New, ProVal version 2.27

December 2007



& pinc x|

r Prirter

Mame: I\\wink1 YHP Lazer) et 4050 j Froperties |

Statug: Ready
Location:  Side Staircaze Entrance
Camment:

r— Orientation — Paper

' Partrait Sige: ILetter j

" Landscape Source: I At Select j
—FontSize———— [~ Marginz [inches)

IS points Left: ID.E Right: ID.E

Top: ID.E Bottom: ID.E

— Page Range Copie

Al MNumber of copies: |1

% Pages:

Enter page numbers and/or page ranges

reparated by commas, For example, 1,3.5-12

Header and Footer.... | Print I Cancel | Apply |

¢ The client name (e.g., “ABC Demo”) has been
moved from the status bar (bottom of window)
to the caption (top of window). In its place, the
folder the client is saved in (eg.,
“c:\..\abcdemo”) now appears in the status bar.
This makes it easier to see which client is open
and will hopefully prevent accidentally working
with the wrong copy of a client (e.g., c:\ vs. g:\).

&% Pro¥ai - ABC Demo

File Database Input Execute Output  Tools

aved i II::hF'rD\-fthp'-.fEE?'\clients'\.ﬁ.B Chema

Prajeck:

A checkmark on the Overrides button in
valuation sets, deterministic forecasts, and
stochastic forecasts, now makes it easy to see
whether or not liability overrides have been
applied.

The ProVal installation procedure has been
upgraded to:

o Eliminate the need to manually install the
“ProVal” font under Windows 2000.

o Incorporate the sentinel driver installation,
making it unnecessary to perform as a
separate step.

o Install shortcuts so that they are available to
all users on a multi-user machine (e.g.,
under Windows XP).

¢ The Batch Server interface has been enhanced to
include end-user reporting, grant administrative
rights, and more...

For more information, see “Batch Server
Installation Guide.pdf” in the ProVal folder.

Changes Log

¢ Be sure to read the changes log (see What’s New
in Help or the CHANGES.LOG file in the
ProVal directory) about updates to certain
calculations that may change results.

New Member of the WinTech
Team

Sue Kalman recently joined the WinTech
team. Sue has used ProVal for nearly a
dozen years and her testing skills are
nothing short of legendary. Sue has 35
years of experience developing and testing
in-house systems. She’s also one of the
nicest and most energetic people you'll ever
meet.

WinTech’s Virtual Back Office

Need help bringing up new clients,
converting cases, or experienced help in a
ProVal area that’s new to you? Why not call
upon WinTech’s experienced actuaries to fill
in? Contact Hank Freeman at (203) 861-
5526 for details or to request a quote.

Winlech

Two Greenwich Office Park
Greenwich, CT 06831

tel: (203) 861-5530

fax: (203) 861-5531

email: support@winklevoss.com
website: www.winklevoss.com
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Data Screening

Ever since valuations became a commaodity in the marketplace, efficiency has been the name of the game. To
improve your efficiency, you can look for tasks that are responsible for a large percentage of a valuation’s time
charges and streamline them. Data processing is often such a task.
Taking a closer look, the typical data processing tasks are:

1. Import this year’s data

2. Check some control totals (e.g., headcounts by status, total payroll)

3. Screen the data for validity, reasonability, and completeness

4. Default missing data and calculate valuation data
The real time sink — and opportunity — is item #3. ProVal’s new data screening tools are designed to seize this

opportunity. They put all the screening tools in one place and automate much of the process without losing the
ability to customize it to your needs.

ProVal’s data screening tools are available from the Database > Screen Data menu (or from within Spreadsheet
Edit using the Screen menu).

Database

Current Database »

Data Dickionarsy:
Import j Export Data
Edit Data 4

Screen Data Check for Duplicate Keys
Prink Crata Screen Data
Custom Screening Tesks

Frequency Tables
Descripkive Skatistics Wiew Error Log
Status Reconciliation
Group Daka

Condense Duplicates

Selection Expressions
Subset Selection

The first step in screening data is to Check for Duplicate Keys (e.g., Social Security Numbers). Further
screening steps presume that your data has unique keys. If you have duplicate records that need to be combined,
try using the new Condense Duplicates command on the Database menu.

Once duplicate keys have been resolved, you’re ready to Screen Data.

Name I

Select a topic to edit:

Data
Hey Fields
Screening Tests

Missing or invalid current year data
Unexpected changes from prior year
Status Changes
Salary Changes
Custom Tests

Output

Run | Yiew | Replace Save Asg ﬂewl Erasel Cancell

What’s New, ProVal version 2.27 -6- December 2007



To get started, you’ll need to provide the current year’s (and, if available, the prior year’s):
e Database
e Valuation date

o Census Specifications

That, along with key field(s), is all that’s needed to screen for:
e Missing or invalid current year data (similar to the tests that are run when validating a valuation)
e Unexpected changes from prior year
e Status changes (hint: start by pressing the “Populate” button)

e Salary changes

For completeness, we recommend that you also provide the current year’s plan definition and valuation
assumptions, but this is optional.

Tests which you don’t want to run (e.g., because they are not applicable to your plan) can be turned off. In
addition, all tests can be classified as either an error or warning; the distinction is purely for your use and has no
intrinsic meaning to ProVal.

For client-specific situations, you can also set up Custom Screening Tests.

\!’.ﬁl‘-tustnm Screening Teskt ﬂﬁl
Name : actives with wnusual hours increase/decrease
Type:  Error & Yarning
Current Year Prior Year
Selection status = 1 ; active status = 1 ; active
Expression El El
[T or ahsent [T or ahsent
[+ Compare Hours Hours
to
Flag if  difference iz outside I to I
(* % difference is outside |—2B % to |2B %
Yiew | Replace | Save As New | Erase | Cancel |
A

Custom screening tests combine the best of the “Compare Database Files” and “Screening Tests” commands
found in previous versions of ProVal. You can specify selection expressions, refer to fields in both the current
and prior year’s databases, write complicated expressions, and save the tests for reuse later. Custom screening
tests can be set up within the Screen Data or Custom Screening Tests commands, but are always run from the
Screen Data command.

When you run the Screen Data command, it produces a summary of how many records failed each test and details
for failed records. All of the data that was used in each test is displayed (e.g., the key field, current year’s status,
and prior year’s status) along with additional output fields that you choose (e.g., Name). If desired, you can even
customize the test descriptions. The report can be easily saved to Excel for further manipulation before sending to
your client for resolution.
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4§ Frint... | _:;F'rexiew | L‘;_-‘ Eile.... | Log Enors...l 3 Fitd.
Active - date of birth changed ;I
11 Warnings

Current year Prior year

RecID S5N Birthdate Birthdate

76 000-00-0076 0772071945 0472071945
z04 a0o-00-0z204 01/1&/15940 01/08/1940
226 000-00-02Z26 0z/20/1959 02/02/1959
331 000-00-0331 09/29/1966 09/26/1966
409 ooo-00-0409 1070171967 1270171967
451 00o0-00-0451 100651961 10/06/1955
497 00o0-00-0497 la2/22/1963 1271171963
568 000-00-0565 0572771938 06/27/1938
Eag 000-00-0595 09/02/1966 09/28/1966
g1l 000-00-0611 07/11/1934 04/11/1934
652 ooo-00-0es82 08/0271965 0773171949 J

Actiwe - date of hire [(or hire age) changed
9 Warnings

Current year Prior wyear
RecID S5N Hiredate Hiredate
30 000-00-0030 0g/0171982 0571171991
110 00o-00-0110 06/14/1989 06717719589
463 000-00-0463 08/26/1990 08/01/1990
474 a00-00-0474 08/31/1980 08/30/1980 =
| | v 4

Errors and warnings identified by the Check for Duplicate Keys and Screen Data commands can be written to the
database’s error log by clicking Log Errors when viewing the output within these commands.

To work with errors and warnings using the Spreadsheet Edit command:

e Records with errors or warnings are highlighted with a yellow background. For example:

ReclD| Age | Service |
186 [I14.32) 25.21
187 11B03 2594
188 11649 31.31

All fields involved in a failed test are highlighted.

e On the View menu (within Spreadsheet Edit), click Select Errors to view only those records with errors
or warnings. This sets the selection expression to “#ERRORS” and evaluates it.

e To see one cell’s errors and warnings, first select a cell. Then, on the Screen menu (within Spreadsheet
Edit), click Display errors for this cell.

e Tosee all errors and warnings for the current database, click View Error Log on the Screen menu
(within Spreadsheet Edit). From here, you can print the list or save it to Excel. You can also purge the
error log of all or selected errors.

Transition from 2.26 to 2.27

The method for accomplishing many data screening tasks has been changed (for the better) in ProVal version
2.27. The most obvious change is that Database > Screen Data menu has been condensed.
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ProVal 2.26
Database

Current Database

[rata Dickionary
Import [ Export Data
Edit Data

Screen Data
Print Data

Check far Duplicate keys
Campate Database Files

Frequency Tables
Descripkive Statistics
Stakus Reconciliation
Group Dakta

Selection Expressions
Subset Selection

Screening Tests
Screen Data for Errars
Generake Error Repork
Correct Errors

‘fiew Error Log

|

ProVal 2.27

| Database

Current Database >

[raka Dictionary

Import [ Export Data  #

Edit Data 3

Check for Duplicate Keys
Screen Data

Cuskom Screening Tesks

Screen Data

Frequency Tables
Descriptive Stakistics
Stakus Reconciliation
Group Daka
Condense Duplicates

View Error Log

Selection Expressions
Subset Selection

If you used this command in ProVal 2.26

Now use these commands in ProVal 2.27

Compare Database Files

The Screen Data command has many built-in tests
that you may have previously been using Compare
Database Files for (e.g., checking to see if the date
of birth changed, checking for illogical status
changes, etc.). If the built-in tests are lacking
anything, you can also set up Custom Screening
Tests to compare values between the current year
and a prior year database.

Screening Tests

The Custom Screening Tests library will be
initialized with your previous Screening Tests.
However, many of these tests should no longer be
needed since they will be covered by the built-in
tests found in the Screen Data command.

Screen Data for Errors

Custom Screening Tests are now run through the
Screen Data command. The Screen Data for Error
library entries from 2.26 will not be carried over to
version 2.27 since most of the 2.26 Screening
Tests they contained will now be covered by the
built-in tests found in the Screen Data command.

Generate Error Report

The output of the Screen Data command is meant
to replace Generate Error Report to a large degree.
It includes some of the features of 2.26’s Generate
Error Report, including the ability to specify
additional fields (e.g., Name and SSN) to appear
in the listing. Further manipulations can be
performed by saving the output to Excel.

Correct Errors

Use the Spreadsheet Edit command.

What’s New, ProVal version 2.27
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On a related note, the following Database > Edit Data commands have been retired in version 2.27.

If you used this command in ProVal 2.26 | Now use these commands in ProVal 2.27

Copy Fields You can create a copy of an existing field (except
for character fields) by using Define Field by
Expression. Alternatively, in Spreadsheet Edit,
use Edit > Add Fields and then copy and paste
values from the old field into the new one.

To delete the existing field (an option in 2.26’s
Copy Fields command), use the Delete Fields
command.

Individual Record Edit Use the Spreadsheet Edit command with Records
in Columns (on the View menu) to see all the data
for a given record at a glance.

Finally, the following pre-2.27 commands have been renamed in version 2.27.
e Print Data has been renamed List Data. It has also been moved to Database > Import / Export Data.
o Create Fields has been renamed Add Fields.

e FErase Fields has been renamed Delete Fields.
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Core Projection Sample Lives

With version 2.27, ProVal has the ability to display sample life results to help you verify your core projection
results. In general, the sample life tables are directly comparable to those available for valuations, albeit with
“historical” information and valuation assumptions consistent with the core projection sensitivity.

The initial core projection sample life dialog is
comparable to valuations with respect to selecting
records from the database and choosing the
applicable valuation assumptions. Unique to core
projections, the data can be selected from either the
current or the new entrant database file. If from the
latter, the year of hire must also be specified. In
either case, a selection expression and the process
no more than x selected records control can be
used to control the records processed. Core
projections also require specification of the desired
sensitivity scenario, where the available choices
are controlled by the Sensitivities button on the
main Core Projection dialog.

\'r Sample Lives

21 x|

Process sample lives from:
f* Census data (current population)
Selection Expression (applied after census expressionl:

recid #in (35,84)

i

Selection Expression (applied after census expression):

" Mew entrant data for hire year

_

Process no more than
IZB selected records

Based on {* Funding Assumptions

" Accounting Assumptions

Sensitivity Scenario:

Inflation: " Low {* Baseline " High
Interest: " Lo {* Baseline " High
Lump Sum Experience: { Low {* Baseline " High

Once the sample lives have been run, the dialog of available choices is essentially the same as that for valuations

except that there are a few extra choices:

results table is designed to match the
core projection results you would see

= Most tables depend on the valuation 2x|
year to display, so for t_hem a year Record identifier:  |ReclD =]
must be chosen. You will cycle
through this dialog and the tables if [~ Input data Fields... |
N . Emerging
you want to examine detailed results fActive Inactive [Inactive
for more than one valuation year. Summary Results 2 3 ¥
Hormalized Summary Results ird
.. . . Benefit Definitions I~
= The tables distinguish between initial 415(h) Maximum Benefit Limit |
actives, emerging inactives and initial DEEEEES . ~u
. . . . . PU of Future Service & Salaries [
inactives. Emerging inactive tables
d | h . . | blt f Liahilities:
Eta'l t e Inactive liabi Iy or FU of Future Benefits v Iv I
participants that were active for the EAN - Level Percentage F
HPREE H EAN = Level Dollar
initial valuation year but then et Tl G o
subsequently decremented and are Pure Unit Credit r
inactive as of the “valuation year to Not-
1 ”» at=Risk At=Risk
dlsplay. Funding v v v v
i Max Tax il |
There are two sets of active summary PBGC (vested) r r r r
results tables: standard and Valuation year to display: I vl
normahzed. The standard Summary Active Bens... | Inactive Bens... | oK I Cancel |

under the output menu if you ran a single record with no scaling factors. The results reflect the initial value of
the Count field as well as the probability of survival to each future valuation date.

The normalized summary results for active participants ignore these two items; they show the results as if

100% of the person survived and remained active for each future valuation year. These normalized tables

allow you to see the relative value of liabilities as the participant ages and their service and salary increases.
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As an example, the illustrations below are the summary results and normalized summary results for a single
active record with a count field value of 5.

Sunmary Results (Active)
RecID: 1
2007 2008 2009 2010
Attained Age 32.08 33.08 34.08 35.08
Jerwvice from hire 11.43 12.43 13.43 14,43
Probability of remaining active 1.0000 0.9394 0.585825 0.5259
Humber Lotiwve 5.0000 4,6971 4,4123 4.1445
Current salary 4] 660 41,312 40,965 40,519
PV of Future (actiwve) Eenefits 358,029 40,732 43,594 46,623
PY of Zalary GE64,377 LE5, 182 65, 7E0 LE&, 800
PV of Serwvice 43 41 39 37
PV of Enployee Contributions
4otive Liabilities (all benefits)
Entry Age Normal (% salary) 23,020 25,745 25,620 31,6853
Entry Age Normal (lewel dollar) 29,835 32,928 36,150 39,507
Projected Unit Credit 15,852 15,245 20,865 23,719
Pure Unit Credit 5,522 6,457 7,501 g,665
Eri '94 7,385 8,529 Q2,830 11,267
Fateway 7,355 g,529 9,830 11,267
hormalized Summary Fesults (Actiwve)
RecID: 1
2007 2008 2009 2010
Attained Age 32.08 33.08 34.08 35.08
Serwvice from hire 11.43 12.43 13.43 14.43
Current salary 5,332 G§,795 9,254 9,801
¥ of Future [active) Benefits 7,606 G,672 9,880 11,249
IV of Zalary 112,995 120,327 125,229 136,758
IV of Zerwvice g.54 8.67 8.81 8.98
PV of Employee Contributions
Active Liabilities (all benefits)
Entry Age Normal (% salary) 4,604 L4581 G, 4586 7,637
Entry Age Normal (lewel dollar) 5,967 7,010 G,1593 9,532
Projected Unit Credit 3,170 3,885 4,729 5,723
Pure Unit Credit 1,104 1,375 1,700 2,091

Most of the sample life tables depend on the valuation year. For example, the Benefit Definitions tables on the
following page show the valuation year displayed after the record identifier. Here, the participant entered the plan
in 1996, the initial valuation year was 2007 and, in the first illustration, we are now in 2010. All data shown
through 2010 for the 2010 valuation year table is “experience data”, and all data shown after 2010 reflects the
valuation assumptions. As a comparison, the comparable table for the 2007 valuation year is also shown. All of
the differences between the two tables are attributable to differences between valuation assumptions and
projection experience for the 2007 through 2009 plan years (if any).
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Eenefit Definitions
Benefit: Ret - Retirement benefit
FecID: 1 <2010 Waluation Years-
Waluation ERF BASE EXCESS Formuala Maxinum Projected
Year Age Salary Conponent Component Component Eenefit Eenefit Eenefit
1996 zZ1 4,594.70 0. &20000 29.94 0. 000000 158. 56 459,47 15. 56
1997 22 4,850.16 0. 620000 958.56 0.000000 6l.289 659.08 6l.29
1995 23 5,119.83 0. 620000 172.45 0.000000 106,92 1,145%.64 106.592
19949 24 5,404, 43 0. 620000 250.11 0.000000 155.07 1,667.38 155.07
2000 25 L,704.98 0. &20000 33z2.07 0.000000 205.88 2,272,587 205.88
2001 26 6,022.18 0. &e20000 418. 57 0.000000 259,52 2,939.90 259,52
2002 27 6,357.01 0. &e20000 523.15 0.000000 324,35 3,674.41 324.35
2003 28 6,710, 46 0. &20000 635.06 0. 000000 395,60 4,451, 52 395,60
2004 29 7,0583.57 0. 620000 764.14 0.000000 473.77 5,367.01 473.77
2005 30 7,477.41 0. 620000 902.26 0.000000 559.40 6,337.12 559.40
2006 31 7,893.16 0. 620000 1,053.38 0.000000 653.08 7,090,458 653.09
2007 32 8,332.02 0. &20000 1,218.51 0.000000 755,47 7,484.71 7E55.47
2005 33 g,626.14 0. &e20000 1,3958.75 0.000000 ge7.22 7,900,868 GE7.22
2009 34 g,930.64 0. &e20000 1,5558.44 0.000000 954,54 G,283.77 984,54
2010 35 9,245,589 0. &20000 1,756.67 0. 000000 1,107.73 G,629.60 1,107.73
2011 36 9,759,596 0. 620000 1,992.33 0.000000 1,235.24 §,934. 22 1,235.24
2012 37 10,302.62 0. 620000 2,213.45 0.000000 1,372.34 9,312.16 1,372.34
2013 38 10,5875.44 0. 620000 2,451.21 0.000000 1,518.75 9,769,453 1,519.75
Eenefit Definitions
Benefit: Ret - Retirement benefit
FecID: 1 «<Z007 Valuation Year:>
Valuation ERF BASE EXCESA Formula Mawimam Projected
Year Age Salary Component Component Component Benefit Benefit Benefit
13996 21 4,594.70 0.620000 29.94 0.000000 18.56 459,47 18.56
1997 22 4,850.16 0. 820000 98. 86 0.000000 &6l.29 659.08 6l.29
1998 23 5,119.83 0. 820000 172.45 0.000000 106,92 1,149.64 106,92
1999 24 5,404, 49 0. 820000 250011 0.000000 155.07 1,6687.38 155.07
2000 25 5,704,958 0. 820000 332.07 0.000000 205.88 2,272.57 205.88
2001 26 6,022.18 0. 820000 418. 57 0.000000 259,52 2,939.90 259,52
2002 27 6,357.01 0. 820000 523.15 0.000000 3z24.35 3,674.41 3z24.35
2003 28 6,710.46 0. 820000 6358.06 0.000000 395.60 4,481. 52 395.60
2004 29 7,083.57 0. 820000 764.14 0.000000 473.77 5,367.01 473.77
2005 30 7,477.41 0. 820000 90z.26 0.000000 559.40 6,337.12 559.40
2006 31 7,893.16 0. 820000 1,053.38 0.000000 653.09 7,090,458 653.09
2007 32 g,332.02 0.520000 1,218.51 0.000000 755.47 7,4584.71 755.47
2008 33 g,795.28 0.&820000 1,398.75 0.000000 8E7.22 7,900. 86 8E7.22
2009 34 9,284.29 0. 820000 1,595,268 0.000000 989.06 g,340.15 989.06
2010 35 9,800.50 0. 820000 1,5809.30 0.000000 1,121.77 8,803,586 1,121.77
2011 36 10,345.41 0. 820000 2,042,222 0.000000 1,2686.17 9,293.36 1,2686.17
2012 37 10,920.61 0. &20000 Z,295.44 0.000000 1,423.17 9,810.07 1,423.17
2013 38 11,527.80 0. 820000 2,570.50 0.000000 1,593.71 10,355,510 1,593.71
Decrements

For the initial valuation year, the decrements sample life table is identical to that shown for valuations.
Specifically, it shows all valuation decrements beginning at entry age and continuing through the 100% retirement
age. For later valuation years, the decrements sample life table shows experience through the current valuation
year and then valuation assumptions thereafter, so it spans only the period from the initial valuation year through
the 100% retirement age.

For example, in the table below, all decrement rates shown for years 2007 through 2009 are the experience
decrements to which the participant was subjected. The rates shown starting at 2010 are the valuation
decrements. There are also two columns unique to core projection sample lives (after the initial valuation year)
which detail the experience survival probability to date and the experience survival discount.
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\'p Sample Life Output 1 of 1 ;Iﬂlil

& Print... | [ Preview | & Fie... | Util... | << Prey. | 20 | &% Find... | X Close |
Decrements =
RecID: Z <2010 Waluation Vear, Actuarial Liability Decrements>
Experience Experience Valuation Memher
Meuher Service Retirement Termination Death Disahility Surviwval Surwiwal Surwviwal Survival

Year Age from Hire Probability Probability Probability Probability Probability Discount Probability Discount
2007 53 29 0.000000 0.002790 0.007117 0.000000 0.990093 1.000000
2005 54 30 0. 000000 0.001395 0.007501 0.000000 0.990505 0.990093
zoos 55 31 0.000000 0.000000 0.008519 0.000000 0.951451 0.950959
z0lo 56 32 0.0495835 0.000000 0.006453 0.000000 0.372632 0.943713 | 1.000000
2011 57 33 0.049522 0.0o0o00 0.006961 0.000000 0.943218 0.943713
z0lz 58 34 0.043307 0.000000 0.007526 0.000000 0.942667 | 0.§90127
2013 53 35 0.043730 0.000000 0.008174 0.000000 0.942035 | 0.839033
z014 50 36 0.049771 0.000000 0.0059z9 0.000000 0.941300 | 0.790455
zZ015 61 37 0.049745 0.000000 0.009812 0.000000 0.940439 | 0.744056
Z016 62 38 0.099443 0.0o0o00 0.010576 0.000000 0.5539980 0.699739
2017 63 39 0.099350 0.000000 0.011771 0.000000 0.583545 | 0.622754
2018 64 40 0.099307 0.000000 0.013175 0.000000 0.887519 | 0.553534
2019 65 41 1. 000000 0.0o0o00 0.000000 0.000000 0.000000 0.491272

Note: Decrements prior to 2010 reflect experience. Decrements in 2010 and thereafter are waluation assumptions.

il [+

Liability Details

The sample life tables for the various liability methods are identical to the comparable valuation tables except, as
shown below, for the addition of (1) identification of the valuation year and (2) adjustment of the calculation for
the actual number of participants associated with the record. Thus the bulk of the table develops the liability as if
the record represented a single whole person (as is typically the case for a valuation), and then the results are
multiplied by the number of people that that record actually represents, at the specified valuation date, to get the
final liability. An active liability table is shown below; the tables for inactive liabilities include comparable
adjustments.

\') Sample Life Output 2 of 10 - IEI |£|
@ Brint... | @, Prexiew | E FEile... | L. << Prev Mewt »» @ Find... X Close
|PV of Future Benefits (Actiwve) -
Benefit: Ret - Simple Test - 0 exp ben pmts
FecID: & <2010 Valuation Year>
Member Post-
HMenber Interest Surviwval Eligi- Prob. of Decrement Payment Projected PV
Tear Lie Discount Discount bility Decrement Factor Form Value Benefit Benefits
2010 a6 1.000000 1.000000 1 0.0495355 1.000000 G.457392 17,107.53 T,210.32
2011 57 0.934579 0.943713 1 0.049522 1.000000 g.275080 20,314.97 7,389.57
2012 55 0.873439 0.890127 1 0.049507 1.000000 G.090945 23,973.77 7,511,228
2013 53 0.516295 0.839093 1 0.043730 1.000000 7.895905 25,099.71 7.566.73
2014 &0 0.7625895 0.790455 1 0.049771 1.000000 T.693094 32,608, 22 T,529.17
2015 &l 0.712986 0.744056 1 0.049745 1.000000 T.482846 37,492.02 7,404,085
2016 ¥ 0.8666342 0.699739 1 0.099443 1.000000 7.265675 42,080.33 14,176.34
2017 63 0.622750 0.622754 1 0.0983580 1.000000 T.042332 45,951.49 12,480. 46
2018 B 0.552009 0.5535354 1 0.099307 1.000000 B.5135749 L0,151.09 10,932.47
2019 a5 0.543934 | 0.491272 1 1l.000000 1.000000 6.531030 54,610.61 96,036,938
Total 176,237.35
Mumber Active 0.97
Final Total 173,359.33
-
Kl o

Emerging Inactives

The emerging inactive sample life tables for liability methods are quite different from anything available in
valuations. No emerging inactive liability tables are available for the initial valuation year, by definition, because
no actives have yet decremented. In later valuation years, a table will be available for each active benefit for each
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participant who had met the eligibility requirements for a benefit during some valuation year prior to the year
selected. In the example below, RecID #2 did not meet that criteria, so a message was produced rather than a
table.

% sample Life Output 2 of 4 o] x|
% Frint... | a Preswiew | H File... | Ll... | << Prey | Mest »» @ Find... | X Cloze |
|PV of Future Benefits (Emerging Inactiwve) =

Eenefit: Fet - Simple Test - 0 exp ben pnts

Fecllh: 2 <No emerging inactiwve liability. Participant has not meet eligibility
requirements in 2010 valuation vyear.>

RecIl: 4 <2010 Valuation Year>-

2007 z00s 2009 Total

1. Age at decrement 58 L4 =11}

2. Mumber actiwve prior to decrement Z. 000000 1.879311 1.764057

3. Probability of decrement 0.049728 0.049702 0.049572

4, Post-decrement factor 1.00 1.00 1.00

5. Survival probability to 2010 0.964495 0.975113 0.986851 ||
6. Mumber inactive at 2010 0.0959z24 0.0910581 0.086475 0.273450
7. Benefit at decrement 17,703, 50 20,640.54 24,061, 24

8. Benefit at 2010 17,703.50 20,640.54 z4,061.24

9. Payment form value at 2010 10.166419 9.200714 8.307693

10. Present wvalue of benefit 17,264. 59 17,297.20 17,285.73 51,847.52

Only decrement years with benefit eligibility are included
£. Humber inactive = (2)X(3)nid)x(5)

10. Present walue of benefit = [(&)x(81x(3)
-

Kl 207

ReclID #4, by contrast, was eligible for a benefit, and was assumed to partially decrement in each of the 2007
through 2009 valuation years, and each of those decrements contributed to the 2010 emerging inactive liability for
the benefit in question. To detail this liability, the table generates the number of inactives and the liability amount
as of 2010 associated with each past decrement, the total of which represents the total emerging inactive liability
and the total inactive participant count associated with that benefit.

For example, RecID #4 had a count of 2 participants age 58 in the initial 2007 valuation year with a retirement
decrement probability of 4.97%. Those decrementing actives had a 96.4% probability of surviving in inactive
status to the 2010 valuation year, resulting in a total of .095924 inactives at 2010 from the 2007 retirement
decrement for this record. At decrement, the benefit (verifiable from the Benefit Definitions sample life tables)
was $17,703.50. Since there is a 0% COLA assumption and the benefit is still in payment status (i.e., it was not a
lump sum or a temporary annuity where the temporary period has expired), the benefit in 2010 is still $17,703.50.
The payment form value at the valuation year will typically be the same regardless of the year of decrement
because it will typically be an immediate annuity. In this example, however, the benefit is paid as a 3-year
deferred annuity, so the values differ reflecting the differing current deferral periods.

Note that these emerging inactive results can be verified by running a core projection with no new entrants and a
single record. The inactive results, available under the Output > Core Projection Output command and detailed
by inactive status code, should match the Total column of the emerging inactive sample life tables.

Plan Amendments

Plan amendments can come into play during a core projection and have been addressed in the sample lives. The
information displayed depends on whether the valuation year is before, during or after the year of amendment.

For example, the top illustration on the following page is an “amendment benefit”, the Benefit Definition to which
a Benefit Definition in the Plan Definition will be amended during the forecast, for a valuation year prior to the
amendment. The Projected Benefit column is footnoted because it does not represent the results of the formula
shown. Rather, it equals the value of the associated pre-amendment definition.
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Sample Life Output 6 of 22 _|EI|£|
&b Frint... | [, Freview | & File... | til... | << Prev | Mext >» @& Find... | X Close |
Benefit Definitions =

Benefit: Ret - VHERetirement times 1.4
FecID: 13 <1993 Valuation Year>
Valuation M= EEVHS Formula Ma imuam Projected
Tear dige Salary Conmponent Component Benefit Benefit Benefic*+
1980 50 33,520.44 0.410000 0.00 0.o0 2,477, 54 0.oo
1981 51 35,364.07 0.410000 432.40 2458. 20 5,311.47 177.28
1352 52 37,309.09 0.410000 g81.21 505.81 10,150.60 361.30
1983 53 39,361.09 0.410000 1,345,458 772,31 10,120, 22 551.65
19584 54 | 41,525.95 0. 410000 1,541,958 1,057,350 14,211.76 755.z1
1985 55 43,509,558 0. 410000 2,452.91 1,407.97 19,090, 42 1,005.69
1986 56 46,219, 42 0. 455000 3,130,855 2,007, 52 24,5898.35 1,433,594
1987 57 45,761, 49 0. 506000 3,895.83 2,759.80 31,805.37 1,971.29
1988 58 51,443,37 0. 554000 4,756.95 3,689.49 4] ,803.72 2,635,358
1989 59 54,272.75 0. 602000 5,695.32 4,500.01 54,232,158 3,428,558
1990 &l 57,257.76 0.650000 6,735.91 6,129,685 65,214.93 4,378.34
1991 al 60, 406,93 0. 720000 7.,904.71 7.,967.94 77,.618.77 5,691.39 | __|
1992 6z 63,729.31 0. 750000 9,199,584 | 10,175.02 89,776,680 7,267.87
1993 a3 67,234.43 0.860000 10,632.23 12,5801.21 100,222.20 9,143,792
1984 ad | 70,93Z.32 0.830000 12,210.95 15,595.65 107,931.60 11,356.15
1985 a3 74,833,860 1. 000000 13,853.1a 19,534, 43 115,641.00 13,9853.1a
Benefit formula = [(FM2) * [(l.4%EEVH3)
**This Benefit Definition is used to ewaluate a plan amenduwent and is irrelewvant for
the year displayed. The projected benefit showm is that for the pre-amendmeht
Benefit Definition "Ret - VHIRetirement."” -
< s

In the year of amendment, both the pre- and post-amendment Benefit Definitions will have their Projected Benefit
column asterisked. In this year and all later years, the final projected benefit for the initial Benefit Definition will
be coerced to reflect the post-amendment values. (The details of this calculation are available by looking at the
amendment Benefit Definition.) The illustration below is of an original Benefit Definition on or after an

amendment year.

Sample Life Output 5 of 22 _|EI|£|
&b Frint... | [, Preview | & File... | Util... | << Prey | Mext »» @& Find... | X Close |
Benefit Definitions 1=

Benefit: Ret - VHIRetirement
FecID: 13 <1995 Valuation Year>
Valuation FM= EEVHS Formula Max imuam Projected
Tear Age Salary Conmponent Component Benefit Benefit Benefic*+
1980 50 33,520.44 0.410000 0.00 0.o0 2,477, 54 0.oo
1381 51 35,364.07 0.410000 432.40 177.28 5,311.47 2458. 20
1982 52 37,309.09 0.410000 g5l. 21 36l.30 10,150,860 505.81
1983 53 39,3681.09 0. 410000 1,345,458 551.65 10,1z0.22 772,31
19584 54 | 41,525.95% 0. 410000 1,541,953 755,21 14,211.76 1,057.30
1985 55 43,509,585 0. 410000 2,452.91 1,005.69 19,090, 42 1,407.97
1986 56 46,219, 42 0. 455000 3,130,855 1,433.94 24,5898.35 2,007, 52
1987 57 45,761, 49 0. 506000 3,895.83 1,971.29 31,805.37 2,75%.80
1988 58 51,443,37 0. 554000 4,756.95 2,635.35 4] ,803.72 3,689.49
1989 59 54,272.75 0.602Z000 5,6895.32 3,428,585 54,232.18 4,500.01
1990 al 57,257.76 0.&650000 6,735.91 4,378.34 65,214.93 6,129,658
1991 al 60, 406,93 0. 720000 7.,904.71 5,691.39 77,618.77 7,967.94
1992 6z 63,729.31 0. 750000 9,199,584 7.,267.87 89,776,680 10,175.02
1993 a3 67,234.43 0.860000 10,632.23 9,143.72 100,222.20 12,801.21
1984 ad | 70,93Z.32 0.830000 12,210.95 11,356,158 107,931.60 15,58958.65
1985 a3 74,833,860 1. 000000 13,853.1a 13,5853.1a 115,641.00 19,534, 43
Benefit formula = [(FMZ) * (BEVH3)
**4 plan amendment applies to this Benefit Definition for the current or a previous
valuation year. The projected benefit showmn is the post-amendwment benefit
calculated under Benefit Definition "Ret - VH3Retirement times 1.4."
-
<] H
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In the amendment year(s) only, the projected benefit column of the amendment benefit will be coerced to equal
the pre-amendment benefit. The present value of this benefit will then be used in combination with the present
value of the post-amendment benefit to determine the change in liability attributable to the amendment.

For liability calculations, the amendment Benefit Definitions are only relevant in the year of an amendment. In
other years, a message such as that shown below will be displayed.

\'.r Sample Life Output 21 of 22 _IEllil
% Frint... | &Preﬁiew | n File... | Ll... | << Prev | Mest »> | & Fir

Projected Benefit Obligation - Liability & Normal Cost ﬂ
Benefit: Ret - VHiFetirewent times 1.4

<The liability for this plan amendment benefit is not relewant becausze

1993 is not an amendment year.>
-

M

4

In the amendment year(s), the present value of benefits and/or liability will be calculated for the amendment
Benefit Definition and asterisked as illustrated below. The projected benefit for this calculation (as noted on the

Benefit Definition sample life table) is the pre-amendment benefit, so this calculation represents the pre-
amendment liability.

_loix
@ Erint... | @,Prexiewl n Eile. .. | LItiL.... | << Prew | Mext x> | @k Find... | X Close

txpected Eenefit Obligation (Actiwe)
Benefit: Fet - VHiRetirement timez 1.4

| »

RecID: 13 <1995 Waluation ¥ear>

Hember Post-
Menber Interest Surwvival Eligi- Prob. of Decrement Payment Projected Y
Tear Ae Discount Discount bilicy Decrement Factor Form Value Benefit Eenefits#**
1995 G5 1.000000 Ll.00ooooon 1 l.0o0oooo Ll.00ooooon 9.49025885 13,953,168 132,419,582 ||
Total 132,419, 52
Humher Active 0.95
Final Total 129,782, 62
**%This calculation is the pre-plan amendwment liability for the permanent plan
amendment to Benefit Definition "Ret - VH3Retirement.™ -
4] [

New Entrants

The sample life tables for new entrants are identical to those for initial actives except that they are only available
for the period from the year of entry to the final valuation year. One item unique to new entrants that you can
examine in these tables is the input data versus the age and salary of the new entrants as they enter during the
forecast. You should note that the entry age for the new entrant remains constant regardless of the year of entry,

and the salary at hire increases from the input data by the experience salary inflation assumption (but not the merit
scale).
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\E;Sample Life Output 1 of 19 _|E||i|
Z Fiirt... | @,P[exiew| & Eie.. | Uil..
lInput. Data o
RecIl: 1 RecIl: 2
Aige 51.33 55.70
Count 3 3
DoHire 06/01/1997 12/30/2005
PorMale 0.e67 0.333
Galary 50,260, 36 55,003, 07
-
1] | v 2
n.".r Sample Life Dutput 2 of 19 _|EI|£|
& Frirt... | [, Preview | & Eie.. | LIkl | <4 Prev | Mewt 5> | & Find.. | X Ck
bum.mary RBesults [Lctiwve) =
RecID: 1
2008 2009 z010 2011 201z
Attained Age 51.33 52.33 £3.33 54,33 G5.33
Service from hire 9.58 10. 58 11.58 1. 58 13.58
Probabhility of remaining actiwve 1.0000 0.9897 0.9505 0.9722 0.96438
Number Actiwe a.5000 0.4949 0.4902 0.4861 0.4524
Current salary 26,261 27,18l 28,118 29,136 30,2168
-
Kl ol

Note that it is not possible to display the “actual” number of new entrants for the forecast because that would
require a complete forecast of the initial actives versus the population growth assumption to determine the number
required new entrants each year, a process that is beyond the scope of the sample lives. Accordingly, regardless
of the number of new entrant records selected in the selection expression, the total count for the sample lives will
be “normalized” at 1. Thus, if the initial count field for each record is 1 and you run 2 records through the sample
lives, each record will have a sample life count of 0.5. If you run three records with an initial count field of 1,
each will have a count of 0.3333. If the initial count field is other than 1, such as 0.3 for a 25 year old and 0.1 for
a 50 year old and these two records are both selected, the sample life count will be normalized per the count field
to 1, so the count for the 25 year old will be 0.75 and the count for the 50 year old will be 0.25.

Available Tables

Generally speaking, all of the valuation sample life tables are available in core projections, plus there are some
special core projection sample life tables for emerging inactives. There are some exceptions, however. For
example, the pension payment form values and maximum current liability tables available for valuation sample
lives are not (at least currently) available in core projection sample lives.

There are some other types of tables that we have thought of (and probably many that we have not thought of!)
that seem desirable for core projection sample lives but are not currently available. One example is a table
detailing experience benefit payments. Another example is a single table that develops the valuation salary for all
valuation years. These tables will be added as time, competing priorities and user demand indicate.
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Canadian Solvency Liability

The Canadian mode solvency liability may now be split into two pieces: a “transfer value” (sometimes referred to
outside of ProVal as “commuted value”) portion and an “annuity purchase” portion. There are separate interest
rates and, potentially, mortality assumptions for these two pieces of liability. The annuity purchase portion may
be further refined by specifying a deferred annuity purchase interest rate different from the immediate annuity

purchase interest rate.

To accommodate the enhanced solvency valuation assumptions, two new Solvency Liability subtopics have been
introduced to replace the single Solvency Liability topic that existed previously: “Solvency Interest Rates” and

“Mortality and Optimal Value”.

\*’ ¥Yaluation Assumptions

Name :

2| x|

|Funding & Soluvency

Assumption Type:
% Punding
 Accounting

Select a topic to edit:

Actuarial Liability
Decrements
Interest & Salary
Cost=of=Living Adjustments (COLAs)
Increase & Crediting Rates
Lump Sum Interest & Mortality
Post-Decrement Probahilities
Liability Methods
Other VUaluation Parameters
Reanlatoru Data

Solvency Liability
Interest Rates
Mortality & Optimal Value

View i Beplace | Savehsﬂewl

Erase

Populate... |

Cancel |

The solvency liability may be calculated using solely the transfer value assumptions; or, alternatively, a separate
annuity purchase liability may be calculated. This annuity purchase liability may have distinct interest rate
assumptions for immediate and deferred annuities.

n.".r Solvency Liability Interest Rates

2%

Iransfer value interest rates

Uariable by duration from valuation date

From Up to

Rate

0 15
15 -

0.045
0.040

Annuity purchase interest rates

[ Same as transfer value (no annuity purchase liahility calculated)

Immediate annuity purchase rate h-3475 used to value:
(1) Active participants who meet the following conditions:

Age~Svc/Pts at least: Service hased on:
Age | Service [ Points | « Field: [<date of hive> |
55 10 (* Service Definition:

Idohire

(2) Inactive participants currently in receipt
(3) Inactives not currently in receipt but at least age ES

= =]

Deferred annuity purchase rate P-B45 used to value:
(1) FB % of active participants not valued using immediate rate

(22 |75 » of inactive participants not valued using immediate rate

(the remainder will be valued using transfer value interest rates)

Cancel
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The transfer value interest rate assumption is variable by duration from the valuation date, and is input as forward
rates. Typically there will be one rate for 15 years and another rate thereafter. The annuity purchase interest rates
(if applicable) are entered as constants.

When annuity purchase interest rates differ from the transfer value rates, a separate annuity purchase liability is
calculated. In this case:

= Active participants who meet conditions specified by the user (e.g. age 55) will be valued using the
immediate annuity purchase interest rate. In the absence of a deferred annuity rate (see below), actives
not meeting the eligibility conditions for the annuity purchase rate will be valued under the transfer value
liability.

= Inactives currently in receipt of benefits will automatically be valued using the specified immediate
annuity purchase interest rate assumption. A participant will be deemed to be “in receipt” if any of their
benefits are annuities that have already commenced (or are about to commence). Decrementing actives
are deemed to be in receipt when they are assumed to have decremented with an annuity.

= Inactives not currently in receipt will be valued using the immediate annuity purchase rate if they are
over a user-specified age.

= Distinct assumptions for deferred versus immediate annuities may be specified.

If a separate annuity purchase liability is calculated and a value other than 0% is entered for the active and/or
inactive proportion of participants to be valued using a deferred annuity purchase rate, you will be able to enter
a deferred annuity purchase rate distinct from the immediate annuity purchase rate. In this case:

= A user-specified percent (x) of active participants who do not meet the eligibility conditions specified for
inclusion in the immediate annuity purchase calculation, will be valued using the deferred annuity
purchase rate. The remaining (1-x)% of active participants not meeting the immediate annuity purchase
conditions are valued using the transfer value assumptions.

= A user-specified percent (y) of inactive participants not in receipt and not over the specified age for
inclusion in the immediate annuity purchase liability, will be valued using the deferred annuity purchase
rate. The remaining (1-y)% of inactive participants not meeting the immediate annuity purchase
conditions are valued using the transfer value assumptions.

On the Mortality and Optimal Value dialog, the annuity purchase and transfer value liability mortality
assumptions are the same unless the user specifies otherwise. The default mortality table is the UP-1994
Projected to 2015 with Projection Scale AA, which is now a standard ProVal table. Note that the dialog no longer
has a direct option for “zero pre-election mortality” because this valuation assumption can now be achieved
within the Mortality Table Library, by defining a mortality table with distinct pre- and post-commencement
mortality assumptions, where the pre-commencement assumptions are zero.

Other than the interest and mortality assumptions, the rest of the Solvency Liability calculation remains
conceptually unchanged. Specifically, the optimal value age is calculated on an aggregate basis and applied
uniformly to the three pieces (transfer value, immediate annuity and deferred annuity) of the liability.
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\"f Solvency Liability Mortality & Optinial ¥alue ﬂil

Solvency Liability Mortality
Transfer Ualue:

[UP-1994 Projected to 2815 with Projection Scale AR v| El

Annuity Purchasze:

|€use funding valuation assumptions>

Optimal Values for Actives
¥ Grow-in to eligibility if at least (on valuation datel

Age | Service [ Points

55

Eligibility service based on
(« Field: <date of hire> |

" Service Definition:

Selection expression (e.g., Ontario)

¥ Immediate eligibility for a termination henefit

oK | Cancel

Transition to New Structure

If you edit old valuation assumptions that have a calendar year solvency interest rate assumption, ProVal will
make an attempt at converting to duration-based rates and produce a message that it did so. If you don’t like
ProVal’s conversion, you may of course change it (or cancel).

Internally, ProVal considers any existing solvency liability results to be annuity purchase results and will display
blank transfer value results. For new runs, if you do not specify distinct annuity purchase assumptions, then there
will be a single liability and it will be considered a solvency transfer value liability. If you specify distinct
annuity purchase assumptions, then your results will contain both transfer value and annuity purchase pieces of
the liability and, as described below, you will be able to forecast your results using distinct interest rate
assumptions.

Sample Lives

There is still only one “Solvency” checkbox, but within the sample life pop-up menu, there are now three sample
life table choices for each benefit: transfer value, deferred annuity purchase, and immediate annuity purchase.
The Optimal Value age asterisk will appear at the same age for all three tables.

Deterministic Forecasts

There are now two columns in Deterministic Assumptions to specify future valuation interest rates for the
solvency liability: Change in Solvency Transfer Value Rate and Solvency Annuity Purchase Rate.

For the transfer value portion of the solvency liability, deterministic forecast interest rates are specified as deltas,
or plus or minus changes from the baseline interest rate (i.e., forward rate) curve. This moves the entire interest
rate curve up or down in a parallel fashion. Thus, for a typical assumption that breaks at 15 years, a specification
of +0.01 increase both the pre- and post-15 year duration rate by 1%.

For the annuity purchase portion of the solvency liability, the deterministic forecast interest rates are specified as
the desired immediate annuity purchase interest rate. The deferred annuity purchase rate, if applicable, is
determined proportionate to the change in the immediate annuity rate.
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% Future Yaluation Interest Rates

(leave column bhlank to reference valuation assumptions)

Change in Solvency
Funding Solvency Annuity Acctg Acctg
Interest Transfer Purchase Discount | Expected
Year| Rate Value Rate Rate Rate Return
1 0.05 +(1.01 0.06 0.08 0.09
2 0.04 -0.02 0.05 0.07 0.08

Hote: Assumptions for last year specified will be used for
all subseguent years.

oK Cancel

Stochastic Forecasts

Stochastic assumptions for the solvency liability are specified as shown below. If the assumptions vary during the
forecast (as they should), the transfer value moves in a parallel fashion with changes in the specified benchmark
yield, either a government or a corporate bond yield. For this calculation, a year 0 benchmark yield is required
as the starting point and must be specified.

The annuity purchase interest rates also vary with the (same) specified benchmark yield, but in this case they are
simply the simulated yield plus the specified target rate spread over benchmark.

The other parameters, which allow adjustment for semi-annual compounding, a maximum absolute change per
year, rounding, and minimum and maximum rates, are unchanged from the prior version of ProVal.

¢ Vary baszed on benchmark yield

Benchmark yield: |3B-'x'ea.r Treasury ﬂ

Transfer value interest rates

The transfer value portion of the Solvency Liabhility
is modeled assuming a parallel shift in the vyield
curve based on the change in the Benchmark Yield.

For this purpose, Year B Benchmark Yield: |8.85

Annuity purchase interest rates

pe

V¥ Adjust from semi-annual compounding to effective
annual rate

Target Rate Spread over Benchmark:

.

*Maximum absolute change in one year:

Rounding rule:
Amount:

B.8825%
Direction: Nearest v

*Maximum rate: |@.18
#*Minimum rate: @.84

* = gptional

0K ‘ Cancel
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Solvency Amortization Rate

For a Valuation Set or forecast calculations, the funding rules require a solvency interest rate to determine the
solvency assets, which (generally) include the present value of any amortization payments scheduled for the 5-
year period beginning with the valuation date. For this purpose, ProVal uses the solvency amortization rate
specified in the Asset & Funding Policy, and appropriately adjusted during a forecast, if provided.

A% Contribution Policy 21|
Actuarial Cost Method: IEntry Age, ¥ of Salary LI
Contribution Policy: |Nl:|1~ma1 Cost + Supplemental Cost ﬂ

[T Limit contribution to I » of pay
Additional Contribution: IB

Fraction of year from Ualuation Date

to average date contributions are made: IB.S

Mormal Cost Methodology
¥ Apply interest adjustment for contribution Frequency
[+ Use bh.o.y. normal cost for minimum contribution

Adjustment factor for decrements: I1.B2642166

Solvency amortization rate
= Solvency liability discount rate

" Bpecified rate I ]

[T Exempt from Maximum Tax Deductihle Contribution limits

Add'l Params... | oK I Cancel |

If a user-specified solvency amortization rate is not provided, the “solvency liability discount rate” is determined
in accordance with the following rules:

= “Old runs”, which, by definition, used either static or calendar year rates, are characterized by ProVal as
annuity purchase only, so the annuity purchase rate (the only rate) is used.

= New runs that don’t calculate a separate annuity purchase liability are characterized as transfer value only,
so the transfer value rate (the only rate) is used.

= New runs that have both a transfer value liability and an annuity purchase liability use the transfer value
rates as the solvency amortization rate.

Consistency Requirements in a VValuation Set or Forecast

If a user-specified solvency amortization rate is provided in the Asset & Funding Policy, then valuations may be
combined in a Valuation Set irrespective of inconsistent solvency interest rate assumptions. For Valuation Sets
for which a user-specified solvency amortization rate is not provided, “old runs” may not be mixed with new runs.
That is, valuations using a duration-based interest rate assumption may not be combined with valuations having
either calendar year or static interest rate assumptions.

For forecasts, all of the core projections must have the same solvency interest rate type, irrespective of whether a
separate solvency amortization rate is specified. For a forecast, and also for a Valuation Set without a specified
amortization rate, all of the interest rate assumptions must be consistent. Specifically, all of the transfer value
interest rate assumptions must be the same, all of the immediate annuity purchase interest rate assumptions (if
applicable) must be the same, and all of the deferred annuity purchase interest rate assumptions (if applicable)
must be the same.
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