ACTUARIAL & STATISTICAL SECTION

FUNDING METHODS

THE ENTRY AGE ACTUARIAL COST
METHOD was used in determining
age and service liabilities and
normal cost, vesting liabilities and
normal cost, and casualty liabilities
and normal cost.

DIFFERENCES BETWEEN ASSUMED
EXPERIENCE AND ACTUAL
EXPERIENCE (“actuarial gains and
losses”) become part of actuarial
accrued liabilities.

UNFUNDED ACTUARIAL ACCRUED
LIABILITIES, IF ANY, are amortized
over periods of future years to
produce contribution amounts
(principal and interest) which

are level percent of payroll
contributions.

EMPLOYER CONTRIBUTION
DOLLARS were assumed to be paid
in a single sum on the last day of
the employer fiscal year. (Adopted
for the 6/30/79 actuarial valuation.)

VALUATION ASSETS recognize
investment return above or below
the actuarial assumed rate over a
three-year period. (Adopted for
the 6/30/95 actuarial valuation.)

THE EFFECT OF CHANGES

IN ELIGIBILITY FOR NORMAL
RETIREMENT DUE TO SERVICE
PURCHASES was approximated
by increasing computed actuarial
accrued liabilities by 5%. In
addition, active member accrued
liabilities were increased by 2%
to approximate the effect of
incomplete service data.

THE DATA ABOUT PERSONS
NOW COVERED AND ABOUT
PRESENT ASSETS were furnished

by the System’s administrative staff.

Although examined for general
reasonableness, the data was not
audited by the actuary.

The actuarial valuation
computations were made by

or under the supervision of

a Member of the American
Academy of Actuaries (M.A.A.A.).



2008 - 2009 FiscAL YEAR
EMPLOYER CONTRIBUTION RATES
COMPUTED PAYABLE LAST DAY OF FiscAL YEAR

expressed as percents of active member payroll

CONTRIBUTIONS
EXPRESSED AS

PERCENTS OF PAYROLL
for the Fiscal Year Ending June 30, 2009

CONTRIBUTIONS FOR

NormMAL COST

Age & Service AlOWaNCes ... 25.01%
Disability ALIOWANCES .......ccoevurimiuiiiiriiiiinciieiciec e 4.53%
Death-in-Service AIIOWANCES ........ccceveverevereererereceeeeeseseesseaesenes 0.45%
K03 V- SR 29.99%
Members Current Contributions: ...........ccceeeveveeeeeeeeeeeeeeeeeeeeeenenes 3.64%
(Future Refunds) ..(0.36)%
Available for Monthly Benefits ..........ccoocvinivcinciicincicicicieincniens 3.28%
EMPLOYER NORMAL COST ..cccrvrueirirneninsnerssnensssaenssssessssesssssessnns 26.71%
Actuarial Accrued Liabilities
Total ($ MILLIONS) ecevvrviveeceeeceeeeeceeeeeeetee et eeas $3,896.80
Funding Value of ASSEts ........ccccvereureurerremremerrererererenenseceeseneaens 4,307.20
Unfunded Actuarial Accrued Liabilities
- Dollar (IMIIHONS) .voveevieieeeeeeeiceeeeeee ettt enenens $(410.40)
- Amortization Percent + ........cccoccveineiniiinieeneeceeeeeees N/A
COMPUTED EMPLOYER RATE# ....uuuueeiiireissrsnnneennsonssnns 26.71%

# Member statutory contributions of 5% to the Annuity Savings Fund are not payable during all periods of covered

employment. The rate shown is the equivalent rate if paid during all covered employment.

## Accrued employer contributions were assumed to be charged with interest at 7.8% from the date accrued to the

actual date paid.

+ Based on the Board of Trustees funding policy to continue full normal cost contributions when valuation assets

exceed accrued liabilities.



ACTUARIAL & STATISTICAL SECTION

June 30, 2007
ACTUARIAL ACCRUED LIABILITIES

PRESENT VALUE, JUNE 30 AMOUNT

ACCRUED PENSION LIABILITIES

Retirees and Beneficiaries.......ccuvvveeeeveverereiieeerereeeeeeeeeeeveesnenens $ 2,675,691,208
Inactive Members Future Deferred Pensions ............ccceceeveurennee. 11,013,128
ACEIVE IMEIMDEIS ettt eeeeete et e et eeeeseeeseeeseseesesneneens 935,715,410
Total Accrued Pension Liabilities 3,622,419,746

Pension Fund Balances .........ccocoevveveeveeveeeeeenenne. 4,032,789,275

Unfunded Accrued Pension Liabilities $ (410,369,529)

ACCRUED ANNUITY LIABILITIES
Retirees and Beneficiaries

Future ANNUILIES ..c.vceevveceierecieieiceeeeeieeeeeneeenseeseeeneeseeens $ 7,078,040

Reserve for Outstanding Refunds ........ccccocveveereeevcencencenenens 3,988,666

Contingency ReServe ... 2,401,932

TOLAL ettt $ 13,468,638
Members Annuities and Future Refunds .........ccccoeevevenerncrnenncnncs 260,925,845
Total Accrued Annuity Liabilities .......cccoeenievccneencrneeencrnennn 274,394,483
Annuity Fund Balances ... 274,394,483
Unfunded Accrued Annuity Liabilities .......c.cooevereeencereeencenenee $ 0
SYsTEM ToTALS

ACTUARIAL ACCRUED LIABILITIES .ceuuueereeennnneereennnneeees $ 3,896,814,229

ACCRUED ASSETS ....cveeviviernennennensessessensessesssessessssnsssenes 4,307,183,758

UNFUNDED ACTUARIAL ACCRUED LIABILITIES ............. $ (410,369,529)




RETIREMENT SYSTEM TOTALS
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COMPARATIVE STATEMENT

ACTUARIAL ACCRUED LIABILITIES
$ IN MILLIONS

ACTIVE PAYROLL EMPLOYER
COMPUTED VALUATION UNFUNDED/ CONTRIBUTIONS
JunNE 30 ToTAL AVERAGE TotaL ASSETS UNFUNDED ACTIVE PAYSs % OF PAYS
1997(b) $40,145
1998*# 40,772
1999#@ ..........oouue.. 216.0 ............. 40,542
2000%# ..o, 237.7 e 43,376 oo 3,342.1 e 3,964.2 ..o (622.1) oo 0.0 e 27.25

2001# oo 253.3 45,353 e 3,463.2 ..o 3,900.0 oo (436.8) eceverecrerecieienes 0.0 e 27.22

(a) After changes in actuarial assumptions.
(b) After changes in actuarial assumptions and temporary full funding credit.
*  Plan amended.
Employer normal cost before full funding credit.

#
@ After $55.4 million reserve for 1998-99 13th check and ASF distributions.

+ Based on the Board of Trustees funding policy to continue full normal cost contributions when valuation assets exceed accrued liabilities.

jd

2006 assets were revised following the 6/30/2006 valuation.



SOLVENCY TESTS

The Police and Fire Retirement System of the City of Detroit funding objective is to meet long-term benefit promises through contributions that remain
approximately level from year to year as a percent of member payroll. If the contributions to the System are level in concept and soundly executed, the System
will pay all promised benefits when due - the ultimate test of financial soundness. Testing for level contribution rates is the long-term solvency test.

A short-term solvency test is one means of checking a system’s progress under its funding program. In a short-term solvency test, the plan’s present assets (cash
and investments) are compared with:

1) Active member contributions on deposit;
2) 'The liabilities for future benefits to present retired lives;
3) The liabilities for service already rendered by active members.

In a system that has been following the discipline of level percent-of-payroll financing, the liabilities for active member contributions on deposit (liability 1) and

the liabilities for future benefits to present retired lives (liability 2) will be fully covered by present assets (except in rare circumstances). In addition, the liabilities

for service already rendered by active members (liability 3) will often be partially covered by the remainder of present assets. The larger the funded portion of
liability 3, the stronger the condition of the System.

SHORT-TERM SOLVENCY TEST
5-YEAR COMPARATIVE STATEMENT
($ MILLIONS)

ACTUARIAL ACCRUED LIABILITIES

PORTION OF ACCRUED

(1) 2) 3) LIABILITIES
ACTIVE RETIREES PRESENT MEMBERS COVERED BY ASSETS
MEMBER AND (EMPLOYER FINANCED
JUNE 30 CONTR. BENEF. PORTION) ASSETS (1) (2) 3) ToTAL

2003 .o $341 e $2,400 .oovieeeeeireeerereeene $980 v $3,206 ....cvuvnnee. 100% ........... 100% ........... 47% woveererannnn 86%
2004 .o, 303 s 2,516 o 1,038 oo 3,075 e 100 ............... 100 .............. 25 e 80
2005 .o 279 s 2,543 e 958 e 3,758 oo 100 ............... 100 .............. 98 e 99
2006& ...cueerererrererenne. 270 e 2,655 e 884 e 3,980 ..o 100 ............... 100 ........... 120 e 105
2007(2) weeerrererrnennns $261 .....ccouueennee $2,689 .ueveeriinreeeicnneeenens $947 et $4,307 ..ueeeeennenn 100% .......... 100% ....... 143% ........... 111%

(a) After changes in actuarial assumptions.

& 2006 assets were revised following the 6/30/2006 valuation.
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GASB STATEMENT 25 REQUIRED
SUPPLEMENTARY INFORMATION

SCHEDULE OF FUNDING PROGRESS

UAAL As A
ACTUARIAL ACTUARIAL ACCRUED UNFUNDED % OF

ACTUARIAL VALUE OF LiaBILITY (AAL) AAL FUNDED COVERED COVERED
VALUATION ASSETS -ENTRY AGE (UAAL) RATIO PAYROLL PAYrOLL

DATE (a) (b) (b-a) (a/b) (c) ((b-a)/c)

1997# oo $2,944,208,105 ....cocevvvreerennne $2,820,330,323 .....ccovrvnrnenee ($123,877,782) ........... 104.4% .ceoeevnenee $217,585,229 v -

1998#% .o $3,325,929,721 .covveverrrrnen $2,976,770,662 ........ooveenne. ($349,159,059) ........... 111.7% oo $217,479,443 ..o -

1999 i $3,668,362,979 ...cvvevrrrrrnen $3,274,050,127 ..ovvvvrrerenen ($394,312,852) ........... 112.0% .ooveerenenee $216,049,687 ...eevererrereiririreiinneeienns -

2000% .o $3,964,231,470 ..ccvevvvrrerrrerenenen $3,342,123,550 ...ccvevrrrrrrenenen ($622,107,920) ........... 118.6% .coeeueenene. $237,741,560 .c.oovereerireieieeeiinens -

2001 oo $3,900,020,703 ....ccoovvrerererenene $3,463,248,393 ....cccvvvvveuenene ($436,772,310) ........... 112.6% .coeeuevnenee $253,297,027 oo -

2002% oo $3,635,106,581 .....coevevererernee $3,631,971,448 .....ocoevevervrnnee. ($3,135,133) ........... 100.1% .oovererenenee $248,663,133 -

2003 .o $3,205,516,657 ..oovvvrerrreenennns $3,721,593,210 ..coovvveerrnnee $516,076,553 ............. 86.1% ..ccoeuenneee. $248,681,461

2004 ..o $3,074,516,589 ....coovvvrerrrennn $3,857,493,282 ..oovvvrvrrreinns $782,976,693 ............. 79.7% ..oovreennee $258,699,581

2005@& ....coveuevnnee $3,757,884,417 .cuvverererreen. $3,780,447,414 ..o $22,562,997 ............. 99.4% ..ccovenenee $250,491,872

2006& ...coveirieeieiennn $3,980,254,576 ...cevverrrrrrreranne $3,808,952,741 ...covvvrvrvrrennnen ($171,301,835) 104.5% .coeevennee $228,140,160

2007% oo $4,307,183,758 ...cvevrerrrrererenne $3,896,814,229 ....cccvvvvveuenene. ($410,369,529) ........... 110.5% .ooeereennee $230,173,964

Plan amended.

After changes in actuarial assumptions.

After POC Transfer.

2005 and 2006 assets were revised following the 6/30/2006 valuation.

P * ¥



COMPARATIVE STATEMENTS OF
ANNUAL RETIREMENT ALLOWANCES

being paid to retirants and beneficiaries

% OF CURRENT CURRENT
No. RETIRED ALLOWANCES ALLOWANCES
JUNE 30 PRE-1969 ToTAL ANNUITIES PENSIONS ESCALATORS TorAL AVERAGE
1997 e, 5012 i, 75743 i, 0.8% wevveerreeennns 63.3% cooveeennnn. 35.9% vivrereereeene $150,843,744 ........... $19,481

154,226,437 .............. 19,900
158,523,816 .............. 20,110
164,279,376 .............. 20,334
180,239,652 .............. 22,072

185,658,396 .............. 22,699
191,634,636 .............. 23,153
203,083,524 .............. 24,386
211,114,020 .............. 25,205
222,357,372 .. 26,007

2007 ceverereinnrninnennne 3,501, ..ccvurennenn. 8,498 ...uuviiirriinns 0.3% weoenrennnnnn 70.6% «evveennennne 29.1% eeeenrrnnnnnn. $227,671,788 .......... $26,791



ACTUARIAL & STATISTICAL SECTION

RETIREMENT SYSTEM TOTALS
ACTIVE AND RETIRED MEMBERS
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RETIREMENT SYSTEM TOTALS
ACTIVE AND RETIRED MEMBERS

No. MEMBERS ToTAL MEMBERS
1969 PRE- % RATIO OF ACTIVE ANNUAL AVERAGE PAY
JUNE 30 PLAN 1969 No. CHANGE TO RETIRED PAYROLL $ CHANGE
1997 oo 5,049 371 e 5,420 oo F 2% e 0.7 oo $217,585,229 ........... $40,145 .............. +0.5%
217,479,443 ............. 40,772 oo + 1.6
216,049,687 ............. 40,542 ..o -0.6
237,741,560 ............. 43,376 ... +7.0
253,297,027 ... 45,353 ..civenne + 4.6
248,663,133 ............. 46,203 .............. +1.9
248,681,461 ............. 47,305 oo +2.4
258,699,581 ............. 51,126 .coeevenne. + 8.1
250,491,872 ............. 52,197 v +2.1
228,140,160 ............. 52,908 ....ccoeueee. +1.4
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ACTIVE MEMBERS AS OF JUNE 30, 2007

by attained age & years of service

FOLICE MENERS
YEARS OF SERVICE TO VALUATION DATE

ATTAINED VALUATION
AGE 0-4 5-9 10-14 15-19 20-24 25-29 30+ No. PAYROLL
TUIIAET 20ttt ettt et e et et e e e et e et et eeseeseeseeeseeseeseeaseeseeseaasanseess e sesseansanseeseensenseeseensaeseeseensenseeseenseeseeseeasenseessenseeseeseensenseeneenteeseen e et enseese et easeese et enseent et eeseenteaneeseenteaseenenneens
20-24 .. $1,283,489
25-29 .. 12,319,128
30-34 ... 28,307,813
35-39 ... 37,436,889
40-44 ... 29,919,541
45-49 ... 23,137,066
50-54 .. 19,885,204
55-59 11,209,542
60 ereeeeeeeeeeeeeereeseeeeeseseeseseeseseeseseeesesesessesssesesssesesessssssesnssessisssns 2 eosereseseissssiesens L coreresssriesesinss 3 everesrieserneres L0 verrereessenneseseisse 16 reveeneseeseseesesreseseee 961,874
L eeeeereeeeeerseeeeeeseeseeesesseeesesssesesssseesessesesesssssessenesssssseesssssnsesssnesesssnsssssneesessneessssesessesns L covosessneessssriess 2 svevereeseseneesses & evreerseseessessiesses T eeveessessnessessressessreenn 413,991
62 eveereereeeeseeeeeeseerecesessenessesseessessees Livoorseeecosseseessesseessssseesssseesssseness L oererrosssssesssseseessesesssessseesssseesss Lovsevecesseseiessses & eoooeeeeeecessesssssses 7 eeveessesssessssseessessrsnn 404,678
B3 eereeeeeeeeeeeeeeeeee e e e e eee et s et s e s e s e e s e s es s e et seeseesenssesees D venessssnessessnesssssesssssneeseseneesese 2 sereesssseesseseniesses D eeeeeeees e ees e see e 214,595
B4 oo eee e e e e eee ettt see e s ee s e e et eneeesseesessenssesenssseseesessnesssssnesssssesssssnesseseneeseee b eeerrsseeessssenessees D oot ses e see e 228,470
65 eevveeeeeereeeseseseeeeeeeseeeese e eses et ee et e e e ettt et ettt sttt ee e eessnesessresessrnsessnnesesenesees 3 seressseeneesesenirseee D eeereeseesneseesrsseeereeee 164,372
66 weoeeeeeereeeeseeesese e e es e ee sttt ee s e e st s et e e st saeee s seseaees s sessesessaseseasessaeeeseasessaesesesessassesnesess D veeresrasesseesesrsssens D resenesesesesseesesneseseee 134,824
B8 eeeeeeeeeeeees e se e s e s ettt s et s et eee s et eaees s seseesessaeeseaseseaesesesessassesesesesesssnesese D rsresesssseisesessses D ererereeeseseseeeseseeses e 164,415
72 oo e ee s s s e ees e eee e esss s eses s eeseseesessenesesssnesssssnesssssesesssssssssnesssssnssssssnssssssessessssssssniesss L orereerrssssiossssseensss L oooeiessessessess s 50,180
TOTALS ........ 174 987 798 198 . 692 . 123 e 107 e, 3,079 oo $166,236,071
FE RS

YEARS OF SERVICE TO VALUATION DATE
ATTAINED VALUATION
AGE 0-4 5-9 10-14 15-19 20-24 25-29 30+ No. PAYROLL
............................. $142,401
........................... 3,877,408
........................... 7,123,254
......................... 12,080,883
......................... 13,428,535

........................... 9,844,390
8,803,747
. 8,281,207
.............................. 356,068

TOTALS ..... 88 278 168 242 s 168 .............. 101 .............. 88 e 1,133 e, $63,937,893



ToTAL ACTIVE MEMBERS
AS OF JUNE 30, 2007

by attained age & years of service

YEARS OF SERVICE TO VALUATION DATE TOTALS
ATTAINED

AGE 0-4 5-9 10-14 15-19 20-24 25-29 30+ No. PAYrROLL

$1,425,890
16,196,536
35,431,067
49,517,772
43,348,076
32,981,456
28,688,951
19,490,749

....................... 1,317,942
413,991
404,678
214,595
228,470
164,372
134,824
164,415

GROUP AVERAGES:

PoLICE FIRE ToraL
Age: 40.5 years .....coevvivuennne 42.1 years ......ccoeueuee 40.9 years
Service: ... 13.9 years ....ccovvvirinnne 16.1 years ......cccceue. 14.5 years

Annual Pay: ........... $53,990 oo $56,432 oo $54,647



ACTUARIAL COMMENTS

REVISED
ASSUMPTIONS AND

FUNDING METHODS

Each year as of June 30, the
actuarial liabilities of DPFRS are
valued. In order to perform the
valuation, assumptions must be
made regarding the future
experience of the System with
regard to the following risk areas:

1. Rates of withdrawal of
active members.

2. Rates of disability among
active members.

3. Patterns of salary increases
to active members.

4. Rates of retirement among
active members.
5. Rates of mortality among

active members, retirants
and beneficiaries.

6. Long-term rates of investment
return to be generated by
system assets.

Assumptions should be carefully
chosen and continually monitored.
An unrealistic set of assumptions
can lead to:

B Understated costs resulting in
either an inability to pay

ACTUARIAL & STATISTICAL SECTION

benefits when due, or sharp
increases in required
contributions at some point
in the future;

B Overstated costs resulting in
either benefit levels that are
kept below the level that could
be supported by the computed
rate, or an unnecessarily large
burden on the current
generation of members,
employers and taxpayers.

A single set of assumptions will
not be suitable indefinitely. Things
change, and our understanding
of things (whether or not they are

changing) also changes.

In recognition of this, the City
Charter provides that assumptions
used to value the liabilities of the
Policemen and Firemen Retirement
System should be studied in depth
every five years. The package of
assumptions is then adjusted to
reflect basic experience trends —
but not random year-to-year
fluctuations. Actuarial

assumptions were revised following
the 1997-2002 experience study. A
summary of the experience study
results follows:

RATES OF WITHDRAWALS from
service were varied but higher than
current rates. The recommended
revised withdrawal assumptions
recognize a portion of the observed
rates. Full credibility is generally
not given to a 5-year experience
period because it is not known

that recent trends will persist
indefinitely.

PAY INCREASE RATES (MERIT AND
SENIORITY PORTION) were found
to be higher than assumed rates,
especially for members with fewer
than 5-years of service. As with
other decrement changes, the
recommended rates partially reflect
observed experience.

RETIREMENT EXPERIENCE
indicated many more retirements
than expected for Police members.
Retirement experience for

Fire members indicated fewer
retirements than expected.

Each group’s results indicated that
service is being purchased to allow
for earlier retirements.
Recommended rates reflect these
trends. This change puts upward
pressure on contribution rates.

POST-RETIREMENT MORTALITY
RATES observed in the study
were only slightly greater than the
present assumed rates.
Consequently, it is recommended
that mortality rates remain
unchanged since they already
include a margin for future
longevity improvement.

PRE-RETIREMENT MORTALITY
experience was inconclusive.
Recommended rates are the
same as current rates and are
approximately 90% of post-
retirement mortality rates.

NoN-Duty DISABILITY

rates were found to be lower than
expected for both the Police and
Fire group. Recommended rates
partially reflect the observed lower
rates of non-duty disability over the
past 5 years.

Duty DISABILITY rates were
found to be much lower than
previously assumed for Police

and higher for the Fire group.
Recommended rates partially
reflect the observed patterns of
duty disability over the past 5 years.



ACTUARIAL COMMENTS CON’T

VALUATION METHOD. The
method used to measure the cost
of disability and death-in-service
benefits was changed from a 5-year
terminal funding method to the
entry age normal cost method.
The previous method is a carry-
over from the original city charter.
This change puts all portions of
the rate setting process on a
consistent basis.

EXPERIENCE
DURING THE

PAST YEAR

Investment experience for the

year ended June 30, 2007 was
more favorable than expected

with a market rate of return of
16.26%. Because of the favorable
market return this year, the market
value of assets now exceeds the
funding value by $174 million. If
market returns average 7.8% or
more in future years, the excess

of $174 million will ultimately be
recognized and further increase the
System’s funded status.

ANNUITY CONTRIBUTION
RESERVE FUND RECEIVABLE

The Annuity Reserve Fund is
currently $6.4 million higher

than the accrued liabilities for
Retirees and Beneficiaries. This
$6.4 million excess is comprised
of an outstanding refund reserve
of $4 million and a contingency
reserve of $2.4 million. The ratio
of the ARF balance to computed
liabilities is 122%. The Board
approved a transfer of $12 million
from the Annuity Reserve Fund to
the Pension Accumulation Fund
in 2001 and $5 million in 2005. If
the size of the contingency reserve
continues to increase, we will
recommend another transfer in a
future valuation.

Financial information submitted
for the year indicated employer
contributions of $57,423,365 were
unpaid as of June 30, 2007.

OVERALL
FINANCIAL

CONDITION

The Retirement System continues
in sound actuarial condition in
accordance with the principles of

level percent-of-payroll financing.





