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introduction

This report presents the results of an analysis of the experience of the Minnesota State Retirement System
State Patrol Retirement Fund over the five-year period from July 1, 1998 o June 30, 2003.

This report is divided into three sections. The first section describes the plan participants included in the
study, the actuarial methods employed and the current actuarial nssumptions used to perform the annual
vaiustion, The second section details the results of the study separately for each assumption. The final section
sumnmarizes the results and presenis conclusions to the Board,

1t is our opinion that this report is, 1o the best of our knowledge, complete and accurate. The actuarinl methods
are applied on an objective basis and are appropriate for the purpose at hand. Therefore, the information
contained in this report fully and fairly discloses the experience of the Minnesota State Retirement System
State Patrol Retirement Fund over the period July §, 1998 to June 30, 2003,

The undersigned are available to provide further information or answer any gquestions with respect to this
report, The undersigned credentialed actuary meets the Qualification Standards of the American Academy of
Actuaries to render the sctuarial opinion contained in this report. In addition, the undersigned credentinled
actuary meets the definition of “approved actunry” in Minnesota Statuies, Section 356,213,

Stephen T. McElhanay, FSA Date ¢/ / ’

| Bonia J. Wurst D

_6/4/a00Y

Mercer Human Resource Consuiting
800 LaSalls Avenue

Suille 2100

Minneapoiis, MN 55402

612 642 8800

Mamar Mumaen Resourss Conmulling 1
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Basis of Study

This section:
= Describes the sources of membership data used in the study,
= Describes the sctuarial methods employed in the study.

= Summarizes the current set of actunrial assumptions used in the annual valuation of the Fund,

Meorser Human Resourcs Consulling
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Plan Participants

The individuals included in this study were members of the Minnesota State Retirement System State Patrol
Retirement Fund during the period from July 1, 1998 through June 30, 2003,

Census information gathered for the last five actuarinl valuations formed the basis for this study. This census
information and the current actuarinl assumptions described beginning on page 5 were used to determine the
expected number of terminations, deaths, withdrawals, disabilities and retirements during the period under
consideration.

The actunl terminations, deaths, disabilities, withdrawnals and retirements were accomulated on an annual
basis from records used in each actuarial valuation, The records include specific information received from
the Minnesota State Retirement System office in the preparation of each actuarial valuation. This information
wis reviewed for accurncy and consistency.
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Actuarial Methodology

For any retirement system, actuarinl assumptions employed are intended to be reasonable estimates of future
expecied evenis that could affect the amount and timing of benefits and the ussets sccumulated, These
sssumptions, along with an actuarial cost method, the @mpiayee census data and the provisions outlined in the
statutes are used 1o determine the overall funding requirements for the Plan. The true cost to the Plan over
time will be the actual benefit payments and expenses required by the siatutes for the participunt group
covered under the Plan, less the investment return realized on trust assets. To the extent the aciual experience
deviates from the assumptions, experience gains and losses will occur. These gains (losses) then serve to
reduce {increase) future contribution levels. The actunrial assumptions should be reasonable and should be
reviewed periodically 10 insure that they remain appropriate. The actuarial cost method used o determine
contributions, however, automatically adjusts over time for differences between what is assumed and the true
experience under the Plan.

Decrementis

For the withdrawnl, mortality, disability and retirement studies, the following procedure was used. Based
upon the current rates of decrement described on pages 5-7 and the census information previously described,
expected numbers of withdrawals, deaths, disabilities and retirements were determined for each age and then
aceumulated into five-year nge groupings, (except for retirement, which was analyzed at distinct ages). The
expected occurrences were then compared 1o the actual number of occurrences over the period under
investigation,

Salary increases

For the salary increase sindy, fiscal year pay for each year from July 1, 1998 through June 30, 2002 was used.
For each participant who was active on two consecutive valuation dates, with at least two years of service, we
calculated the salary increase as a percentage of the prior vear’s pay. These actunl salary increases were then
compared 1o the expected salary increases over the period of investigation, in five-year age and service
groupings.

For purposes of comparing actual salary increases to sssumed salary increases, we excluded all individuals
whose pay incrensed or decreased 20% or more, While this was a miatwe!y small group, their salary increases
distorted the experience of the overall group of continuing active participants.

beroer Human Heaource Dongulting 4



-

Winnseota Stale Relirement Systom Slats Patrol Retirem

Actusrial Assumptions
Economic
invastrent Retum Pre-Retirement: 8.5%
Post-Retirement: 5.0%
Salary Increases Annusl increases according 1o iable on next page.
Benefil Increases afler Payment of earnings on retired reserves in excess of 6% accounted for by
Aetirament using 8 6% post-retirement assumption,
Other
Moriality Pre-Retirement;
Male: 1983 Group Annuity Mortality for males sel back | year
Female: 1983 Ciroup Annuity Mortality for females
Post-Retirement:
Male: 1983 Group Annuity Mortality for males set forward 2 years
Female: 1983 Group Annuity Montality for females set forward 2 years
Post-Disability: Combined Annuity Mortality
Withdrawal Refer to Tables on following pages
Expenses Prior year expenses expressed as a percentage of prior year payroll
Disability Refer to Tables on following pages
Retirament Refer to Tables on following pages
Parceniage Marrled at 100%
Hetirement
Age Differance Males are sssumed 10 be three veors older than female spouses
Family Members are assumed 10 have two children whose oges are dependent
upon the Member's age. Assumed first child is born at Member's age 28
and second child is born at Member's nge 31.
Banefit Election Murried Males
25% elect 50% J&S
25% elect 100% J&S
Married Females
3% elect 50% J&3

Saroer H ~ N



Actuarial Assumptions [continued)

ey Syatem Bizle Patrol Retlirement Fund

TABLE OF SAMPLE SALARY INCREASES

Age
20
25
30
35
40
45
50

55+

7.75%

7.00%
7.00%
7.00%
6.50%
5.75%
5.50%
5.25%

TABLE OF SAMPLE DISABILITY RATES

feasasnenn B

Mercar Human Resoums Consulling

A1%
8%
28%

B88%
141%
0.0%



Actuarial Assumptions (contihued)

sthemant System Siale Patrol Batirement Fund

20

&8 88

45

Acip

TABLE OF SAMPLE WITHDRAWAL RATES

2.20%

1.70%
1.20%
J0%

£0%
0%

Mercer Human Resource Consulting




prneent Byslem Blate Patrol Ratirement Funit

Resuits of Study

This section presents the following results of the study:
s Withdrawal

s Retirement

= Disability

»  Active Morality

#  Retiree and Beneficiary Monality

»  Disability Retiree Mortality

#  Salary Increases

# investment Return
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Withdrawsal

Basls of Analysis

The withdrawal rates specify the assumed probability that o given employee will leave employment within the
following year for reasons other than retirement, death or disability. For most employers, these probabilities
are much higher for employees at younger ages with relatively few vears of service and decline quickly as
service amd age incresses,

The Minnesota State Retirement System State Patrol Retirement Fund uses age-related termination mates that
trend downward as age increases.

Hiztorical Data

During the five years from 1998 through 2003, the actual number of withdrawals was lower than expected (35
actual versus 31 expected). For members with less than 3 years of service, the actual number of withdrawals
was higher than assumed, (17 actunl versus 8 expected). However, for members with 3 or more years of
service, actual withdrawals were just 42% of expected {18 actual versus 43 expected).

Mercer Human Resourse Conauliing g
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Withdrawal {continued)

tinnesoia Stale Relhement System Stale Patre! Retiremen

2002-2003 Termingtions

Aga Actusl Expected Actual/Expecied
20-24 1 023 443%
25-28 2 2.03 89%
30-34 1 2.49 40%
35-39 i 1.77 56%
40-44 2 1.80 105%
45-48 1 1.72 58%

50+ 0 0.00 N/A
Total 8 10,14 Bi%

2001-2002 Terminations

Age Actual Expected AclualiExpecied
20-24 2 0.41 494%
25-28 0 237 0%
30-34 2 2.55 78%
35-39 2 1.78 112%
40-44 0 1.84 0%
4548 0 1.66 0%
50+ D 0.00 MN/A
Total B 10.72 50%

Morcer Human Resource Consulting
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Withdrawal (continued)
2000-2001 Tarmingtions
Ang Aciual Expacied ActuglExpacied
20-24 ) 0.53 0%
25-29 1 2.35 43%
30-34 2 247 81%
35-39 0 1.78 0%
#0-44 2 1.87 102%
45-48 2 1.62 123%
504+ o 0.60 MiA
Total 7 10.72 65%
1885-2000 Terminations

Age Actusl Expecied ActuaifExpected
20-24 2 0.54 373%
25-28 1 2.33 43%
30-34 2 2.23 - 80%
35-38 0 1.82 0%
4044 1 1.82 2%
45-48 D 1.81 &%
504+ 1 0.00 N/A
Total 7 10.45 87%

Marcer Human Besourse Consuliing



5 Siale Relirement Syalem State Patrol Patirement Fund

Withdrawal (continued)
1958-1989 Terminations

Age Aciual Expocied Actuai’Expected
20-24 D 0.48 0%
25-28 2 1.80 111%
30-34 0 205 0%
35-39 1 1.71 58%
40-44 2 1.80 165%
45-4% 2 1.43 140%
Bl ¢ .00 MNA
Totsl 7 8.35 6%

tercer Human Resoumss Consulling
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Retirement

Basls of Analysis

The retirement rates specify the sssumed probability that a given employee will retire within the following
year. For most plans, these probabilities are higher for older employees or employees with more years of
service. Accordingly, retirement rates will usually vary by age or service. In addition, probabilities of
retirement are usually higher if employees are eligible to receive full unreduced benefits prior to normal
retirement age. Currently, the Minnesoia State Retirement System Staie Potrol Retirement Fund uses
retirement rates that vary by age.

Historical Data

During the five years from 1998 through 2003, the actunl number of retirements was higher than expected
{179 actual versus 148 expected).

Marmer Human Resource Consulting
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Reatirament
1888-2003 Ratlremants
Aclual Expacted Actual
Ags Actual Expacted Expacied Parcent Parcent
50 4 274 148% 2% 5%
81 12 2.68 448% 2% 8%
52 11 2.54 455% 2% 8%
53 g 253 355% 2% 7%
54 15 26,47 57% 20% 1%
55 85 B84.08 101% 80% 81%
&8 21 7.33 287% 20% 57%
&7 1 3.38 30% 20% 6%
58 1 3.79 27% 20% 5%
58 3 3.07 88% 20% 20%
B0 10 3.35 298% 20% B0%
61 4 1.30 308% 20% 82%
82 i 1.35 74% 50% 37%
a3 1 0.78 127% 50% 84%
84 0 0.00 MfA 50% MN/A
B85 0 {3.00 MA 160% MN/A
&8 0 0.27 0% 100% %
87 0 1.00 0% 100% 0%
B8 1 1.23 Bi% 100% 81%
58 0 0.00 N/A 100% M/,
70 + 0 0.00 NA 100% N/A
Total 178 147.77 121%

Memer Humnen Resourcse Consulting
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Retiremeant (continued)
2002-2003 Retiremeantis
Aciusl Expacied Actual

Age Actusl Expacied Expacied Parcant Pernant
50 2 D&z 320% 2% 8%
51 1 4,51 195% 2% 4%
&2 2 042 A480% s 10%
53 0 0.33 0% 2% 0%
54 1 487 21% 20% 4%
85 1 13.87 7% BO% 47%
58 8 1.72 348% 20% 70%
§7 ¥ .34 0% 20% 0%
£8 v 0.84 0% 20% 0%
58 1 0,74 135% 20% 27%
80 D .34 % 20% 0%
Bt ¢ 0.08 0% 20% 0%
82 o 0.57 0% 50% 0%
B3 o 0.29 0% B0% 0%
&84 ¢ 0.00 MIA 80% N/A
85 4] 4.00 N/a 100% N/A
658 ) 0.00 N/A, 100% N/A
87 0 0.00 M/A 100% MAA
g8 G .00 NiA 100% MiA
B8 0 0.00 MiA 100% M/A

70+ o 0.00 MiA 100% M/A

Total 24 25.82 94%

Meroer Human Resoums Conaulling
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Retirement (continued)

2001-2002 Retiremenis

innescia Stale Relirement System State Patrel Retiemen

Agtusl/ Expecied Actual
Ags Agtual Expacted Expecied Parcent Percant
En 1 0.58 178% 2% 4%
51 2 048 430% 2% 8%
g2 3 0,41 TaB% 2% 189
53 2 0.53 378% 2% 8%
B4 2 4,39 45% 20% 8%
55 18 17.08 S4% B0%, 88%
L] 2 0.78 285% 20% 53%
57 4] 0.84 D% 20% 0%
&8 g 0,73 0% 20% 0%
£9 1 0.54 184% 20% 37%
80 1 0.28 aB5% 20% 7%
&1 4] 0.23 % 20% %
82 0 0.29 % 50% 0%
83 4] 4,00 MIA 50% WA
g4 L+ 0.0 WA 50% M/A
a5 0 0.00 A 160% NA
g8 ] 0.00 M/A, 100% N
87 0 0.00 M/ 100% MiA
g8 0 0.00 M/A 100% NiA
89 0 c00 HIA 100% MiA
70+ o 0.00 NiA 160% piA
Total 30 27.09 111%

Mercer Human Resoums Gonsulting
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Retivement (continued)

2000-2001 Retirements

Actual/ Expacied Actual
Ags Apiugl Expacied Expeciad Percant Permant
50 0 0.47 % 2% &%
51 3 0.48 B50% 2% 13%
52 2 0.57 350% 2% 7%
53 2 0.48 418% 2% 8%
B4 1 5,20 19% 20% 4%
B85 18 18.20 111% 80% 87%
58 5 1.84 272% 20% 55%
57 L¢] 073 % 20% 0%
58 4] .54 0% 20% 0%
59 1 0.58 179% 20% 38%
80 2 0.88 231% 20% 48%
81 1 LERCE] H18% 20% 85%
82 ] 0.00 M/A 50% N/A
83 0 0.00 WA 50% /A
84 1] 0.00 N/A B0% NiA,
85 0 0.00 N/A 100% N/A
88 0 0.00 NiA 100% NIA
87 Ly} 0.00 MIA 100% WA
88 0 0.00 MA 100% /A
88 0 0.00 N/A 100% MA
70 + 0 £.00 NiA 100% N/A
Totsl a5 28,22 124%

Memer Human Rasoucs Songulting

i8




Retirement (conlinusd)

innesot State Retiremant Sysiem Slale Patrol Ratiremar

18482000 Heliromanis
Actual/ Expeciad Actual
Age Actuai Expected Expentad Parcant Parcant
50 1 0.48 218% 2% 4%
51 4 0.62 830% 2% 13%
52 3 0.55 B48% 2% 11%
53 3 0.58 517% 2% 10%
54 4 5.54 &% 20% 14%
55 15 17.06 BB% 80% 53%
58 1 0.97 104% 20% 21%
57 1 0.75 133% 20% 27%
58 1 0.82 182% 20% 33%
80 g 0.88 0% 20% 0%
g0 1 0.41 244% 20% 48%
81 2 0.40 500% 20% 100%
82 0 0.00 WA B0% MN/A
83 D 0.00 MNIA 50% N/A
84 o 0.00 MNIA 50% WA
85 0 0.60 M/A 100% N/A
88 D 0.00 N/A 100% MIA
&7 0 0.27 % 100% 0%
88 0 .23 0% 100% D%
89 0 .00 N/A 100% N/A
70+ 0 0.00 N/A 100% NIA
Total 36 28.47 122%

dMercar Human Rasource Sonsulling
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Retiremeont fcontinued)

19931889 Heliremenis
Aptual/ Expacted Aciual
Age Actual Exnecied Exnecied Parcam Parcent
50 0 0.58 0% 2% 0%
81 2 3.80 331% 2% 7%
g2 1 0.80 187% 2% 3%
53 2 0.81 320% 2% T%
54 7 B8.47 108% 20% 22%
55 25 19.73 127% 80% F8%
a8 7 2.08 342% 20% 88%
57 0 0.70 0% 20% 0%
58 0 0.98 0% 20% 0%
59 0 0.24 0% 20% 0%
80 & 147 408% 20% #2%
g1 1 0.30 333% 20% B7%
82 1 0.50 200% 50% 100%
83 1 0.50 200% 50% 100%
84 ] 0.00 Bia 50% /A
85 0 0.00 M/A 100% N/A
&8 0 0.27 0% 100% G%
&7 0 8,73 0% 100% %
88 1 1.00 100% 100% 100%
69 g 4.00 MiA 100% M/A
70 + 0 0.00 MiA 100% MiA
Total 84 37.34 145%

Maroar Human Hesource Conaulting
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Disablilty

Basls of Analysis

The disability rates specify the assumead probability that a given employee will become disabled within the
following year, The Minnesota State Retirement System State Patrol Retirement Fund currently uses an age-
reelated disability table.

Historiezl Date

During the five years from 1998 through 2003, there were fower disabilities than expected (9 actual versus 12
expected}.

Becunuse the sample group is small, results for the five-year period are shown in the aggregate.

basrcer Human Rescures Conaulling 21




Disability {coniinued)

1898-2003 Disabilities

Age Actual Expecied ActualExpecied
20-24 0 0.03 0%
25-28 o 0.26 0%
3024 1] 0.58 0%
35-038 1 0.98 102%
40 - 44 1 1.78 57%
45- 48 2 2.84 76%
50 -54 3 4.00 75%
85 - 58 2 1.51 133%
80-64 G 0.21 0%

85 + 0 0.00 MiA
8 11.84 75%

Marcer Human Rasoums Sonsulling



Hrernent Fund

Active Mortallly
Basls of Analysis

The active mortality rates specify the assumed probability that a given employee will die in the following
year, Currently, the Minnesotn State Retirement System State Patro! Retirernent Fund uses the 1983 Group
Annuity Tuble with a one year set back for males and with no set back for females.

Historicel Data

During the five years from 1998 though 2003, the number of actual deaths was less than expected.
Unfortunately, this small sampling does not represent enough data to make o repsonable snalysis of mortality
rates, Using standard mortality tables usually represents the best estimate for future experience over the long
term,

Because the sample group is small, results for the five-year period are shown in the aggregate.

damer Human Fosouwes Consuliing 23



Active Mertality (continued)

Male

Ags Actual Expaciad

20-24

30-34
35-38
40-44
45-48
50-54
55-59

R o TR R S SRS S A A s I e 1

85+

Total 8

Marcar Human Rasource Consulting

02
47

1.
1.88
2.80
80
8 <
04

747

Minnesols Stale Aetirsment Bysiem Biate Pated Retirernant Pund

1888-2003 Active Mortallty
Famals

Aniual Actual
Expaciad Actual Exnacied Expociad
0% 0 00 MiA
0% 0 01 0%
300% 0 03 0%
172% 0 05 0%
§9% 0 08 D%
0% 0 D8 0%
38% 0 04 0%
112% 0 A2 3%
0% 0 00 NIA
2,348% B 00 MIA
B0% 0 28 3%

24
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Retiree and Beneficlary Mortality

Baais of Analysis

The post-retirement mortality rates specify the assumed probability that a given retiree or beneficiary will die
in the following year, Currently, the Minnesota Stnte Retirement State Poatrol Retirement Fund uses the 1983
Group Annuity Mortality Table set forward two vears for post-retirement mortality for both males and
females,

Historical Data

During the five vears from 1998 through 2003, aciusl deaths were consisiently less than the expected number.
The experience was similar for males and fernales.




Ratires and Beneflclary Mortallly fcontinued)

Age
20-24
25-28
30-34
35-38
40-44
4549
50-54
55-58
80-84
85-89
70-74
76-78
80-84
85-89
80-94
85-58
100+

Totel

HMercar Human R

1988-2003 Retires and Beneficlary Moriality

ials

Actual Expacted

0.00
0.00
0.00
0.00
0.00
0.00
0.83
5.08
6.86
9.88
18.33
24.29
22.38
10.85
501
£.32
0.00

TS S S
DWW~ AaSEDHGRN OO 000N

03]
e

104.72

aamres Consulting

Actual/
Expocied

MiA
MR
M/A
h/A
NiA
MNIA
0%
9%
43%
81%
72%
T4%
83%
65%
80%
0%
N/A

86%

smarl Bysiam Slate Palrol Retiramant Fund

Famals

Actual Expacied

.00
0.00
0.00
0.00
0.01
0.02
0.08
0.21
0.24
0.84
278
4,27
B.0B
8.43
7.52
4.57
1.18

anlle
b LR wd wf Qo b oh wh B3 owd 03 DD 0D 3 ek 3

8

38.31

Actual/
Expacted
N/A
MA
M/A
N/A
0%
0%
0%
A475%
0%
108%
8%
23%
7%
F4%
146%
668%
B4%

768%

26




Reatirss and Beneflclary Mortallty fcontinued)
2002.2003 Retllres and Bensliclary Morlality

Male

Actual/

Age Actual  Expected  Expecled

20-24
2529
30-34
35-38
40-44
A£5-49
50-54
55-59
B0-64
55-89
70-74
75-78
BO-B4
B5-B8
80-84
8509
100+

OGN = D000 0000

Total

ey
n

0.00
.00
0.00
G.00
G.00
0.00
0.17
1.11
1.62
2.04
3.45
5.80
4.54
3.78
1.03
0.27
0.00

23.58

2001-2002 Rellrae and Beneflelary Morlality

Male

N/A
N/A
NIA
NiA
M/A
N/A
0%
0%
0%
49%
20%
B9%
B8%
133%
0%
0%
N/A

84%

Aciusl/

Age Actual  Expected  Expected

:
D €3 - L3 RS ~» B LD - 20 £ £ L0 €5 €3 e

=y
8
Sl
3

Marcer Human Pasource Consulling

21.82

smant System State Patrol Retire

Actual

D= fOOMOCO DO ODOOODO0D

5

Actusl

ok 3 G D3 e b wekowob 3 b 3 £ O3 03 00 02 O3

s
in

Famaia

et Fundd

Actual/

Expacted  Expscisd

0.00
0.00
0.00
0.0o
0.00
0.00
0.01
0.08
0.08
Q.15
0.82
4.87
1.70
1.67
1.21
1.35
0.00

7.70

Femala

MA
N/A
N/A
MN7A
M/A
N/A
0%
0%
0%
0%
0%
0%
118%
0%
186%
74%
N/A

85%

Actual

Expeciad  Expecled

0.00
.00
0.00
0.00
£.00
0.00
.01
0.05
0.04
0.20
f.82
0.80
1.88
1.83
1.78
1.10
0.58

8.80

N/A
MNiA
M/A
N/A
N/A
N/A
0%
1,831%
0%
488%
183%
128%
59%
158%
I37%
0%
171%

170%

a7



s Blate Retirernent Systermn Blale Patrl Retirement Fund

Ratires and Beneflciary Mortality {continuad)
2000-2001 Retirpe and Beneficlary Mortality

Male Famale
Actualf Actusl/
Age Actual  Expscled  Expecied Actual  Expectad  Expecled
20-24 3 0.00 WA 0 0.00 NiA
25-28 0 0,00 WA 0 0.00 NiA
30-34 g 0.00 hiA ] 0.00 MiA
35-38 g 0,00 NIA 0 0.00 MA,
440-44 o 0,00 A 0 8.00 A
45-48 g 0.00 A 0 0.00 M/A
50-54 0 813 0% o 0.0 0%
55-58 1 1.05 85% 0 0,04 0%
£0-64 2 1.38 145% g 0.04 0%
£5-80 g 1.85 0% ] 0.21 0%
70-74 4 3.89 103% 0 {.58 %
75-78 5 478 108% 3] £.88 0%
B0-B4 2 4,88 4% 0 143 0%
B5-58 1 2.01 0% 2 2.33 88%
20-84 1 1.08 91% 1 148 B88%
85-84 o 0.00 MN/A 1 Q.7¢ 127%
1004+ ] .00 WA 0 0.38 0%
Total 17 20.84 81% 4 818 458%
15882000 Retiren and Beneficiary Mortality
Male Famals
Actusl Actual/
Age Actual  Expecled Expecied Actual Expected  Expsciad
20-24 ] .00 MNiA D 0.00 hifA
25-29 0 0.00 NA, 8 0.00 M/A
30-34 0 0.00 L H o 0.00 Bl/A
35-38 0 .00 M/A ¢ 8.00 /A
40-44 0 0,00 N/A o 0.00 hfA
45-49 ] 0.00 /A 0 000 NiA
B0-54 Q 0.0 0% it 0.01 0%
85-58 0 0.94 0% 0 0.03 0%
80-84 0 147 %% 0 0.05 0%
85-59 1 1.88 53% 0 0,18 0%
70-74 5 4.25 116% 0 0,53 0%
7578 2 4,52 44%, 0 08B 0%
BO-84 3 4.33 B9% 0 1.62 0%
85-89 o 1.24 0% 1 1.88 E3%
80-84 1 1.15 B7% 1 1.853 85%
85-99 0 0.00 N/A 0 0.58 0%
100+ 0 0.00 A 0 3,23 0%
Total i2 18.85 81% 2 7.52 27%

#emar Human Resoucs Gonsulting
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et System State Patrol Retiremes

Retiree and Beneficlary Moriality fcontinued)

1928-15598 Relirsse and Bansliclary Morislily

Mals Famals
Agtual/ Actual/
Ags Aciual  Expecisd  Expected Actual  Expecled  Expsecled
20-24 H] 0.00 A ] 0.00 WA
25-28 0 0.00 M/A 1 0.08 /A
30-34 {#] 0,00 R/A 0 .00 /A
35-38 o 8.00 MiA ] 0.00 NA
40-44 0 .00 NiA 0 0.00 NiA
4548 EJ .00 H/A ] 0.00 MiA
50-54 g 0.07 0% 0 .02 0%
55-58 0 .88 0% 0 g.02 (%
80-B4 1 1.20 84% o 004 S
56-88 2 2.01 100% o 0.18 0%
70-74 3 419 7% 0 D.44 0%
7578 4 4,28 93% o 0.83 0%
B0-84 3 4,13 7% 0 1.62 0%
85-89 0 1.1 0% i 1.83 62%
2084 1 0.89 113% 1 1.52 868%
25-88 4] .00 MiA 1 0.77 130%
1004 ] .00 hiA )] 0.00 NiA
Total 14 18.64 75% 4 7.08 88%

Marear Muman Resourss Coraulting



Hnnescia Siste Retirement Byalem Biate Patrsl Retieman

Disabliity Retiree Mortality

Basls of Analysis

The post-disability mortality rates specify the nssumed probability that a given disability retiree will die in the
foliowing year, Currently, the Minnesota State Retirement System State Retirement Fund uses the Combined
Annuity Mortality tble for post-disability mortality,

Historical Data

During the five years from 1998 through 2003, the actual number of disability retiree deaths was less than
expected {2 actual versus 4 expected). As with the active morniality, not enough dota exists to performa
meaningful analysis,

Because the sample group is small, results for the five-year period are shown in the aggregate.

Marcer Human Resource Consulling 30



bMinnsuots Slate Rellmmant Sysiem Slate Palrod Rathrement Fund

Disability Retiree Mortality (continusd)

1988-2003 Dizability Refires Mortality

Actualf

Age Actual Expactad Eupsolad

20-24 0 0.00 N/A
25-29 0 0.00 NiA
30-34 0 0.00 N/A
35-38 0 0.01 0%
40-44 0 0,02 0%
45-49 0 0.20 0%
50-54 0 0.20 0%
55.58 1 0.53 189%
80-84 0 0.35 0%
85-88 1 0.48 217%
70-74 0 0.78 0%
75-78 0 0,96 0%
B0-84 0 0,08 0%
B5-89 0 0,00 NIA
9034 0 0.00 NIA
95-99 8 0.00 N/A
100+ 0 0.00 N/A
Total 2 3.58 56%

Wercer Human Resoures Consulling
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vesola Stale Retiremant Byslem Bials Palrol Reliramen

Balary Scale

Basls of Analysis

Salary increnses are derived from three sources:

s Inflation
* General productivity
» Merit and promotion increases

For any given year, the correlation of sulary increases with inflation is seldom perfect. However, over several
years, especiaily with consistent inflation during those years, salary increases usually show a fairly clear
inflation component, normally with a slight lag between inflation ond salary growth, Merit and promotion
increases are usually inversely correlated with age. That is, avernge salary increases are usually higher as o
percentage for younger employees in most groups.

Currently, for the Siate Patrol Retirement Fund, an age-relnted salary incrense sssumption with rates ranging
from 7.75% at age 20 to 5.25% ot ages 35 and higher is used,

Historical Data

We reviewed the salary datz by both nge and service, The first tnble on the next page shows, by five-year age
groups, the pverage salary increase over the entire study period and the avernge salary increase for ench year
in the study period. As expected, higher increases occur at the younger ages. Actual salary increases were less
than assumed during the 5-year period for members over age 30, and were more than assumed for members
iess then age 30.

The second table shows the salary experience by service groups, Generally, salary increases decrensed ns
service increased, and stabilized after 10 years of service,

For the salary analysis, we excluded members whose pay increased or decreased 20% or more. While this was

a relatively small group, their salury increases distorted the experience of the overall group of continuing
active participants,

Hercer Human Rescurse Consulting 32




Salary Bcale by Age

2 Btale Fatirament Bystem Siale Palrol Pe

gt Fund

Average Seiary Incresses
Yoars 20-24 25-28 30-34 35-38 40-44 45-48 ED-54 55-58 80-64 85+ Total
1808-1988 17.2%  11.8% 8.86% 5.68% 5.5% 3.4% 3.9% {.4% #4.1% 0.4% 5.0%
1888-2000 1.1%  101% 8.6% 8.2% B.0% 8.5% 8.0% 1% B.O% Mia 8.5%
20002001 4,2% 2.7% 1.2% 0.2% 0.8% D.3% 8.3% 1.3% 3.8% MiA 0.8%
20012002  10.4% 3.6% 2.5% 1.8% 1.1% 0.7% 1.4% 0.3%) (5.9%) BliA 1.8%
2002-2002 13.2%  135% 11.8% 12V% 120%  11.3%  102% 11.5% B8.5% HiA 11.8%
&l Yours 11.7% 8.2% §.3% 8.7% 4% 4.8% 4.7% 4.0% 4.7% 0.4% 5.5%
Expocted 7.3% 70% T4% 8.8% 8.2% 58% 5.4% 53% 53% 53%
Difference 4.4% 1.2% 0.7%)  {1.9%)  (0.8%; (D.8%) (D.7%)  {1.3%)  {1.8%) 4.58%
Balary Scale by Service
Averags Salary Increases

Yoars i 3 4 59 1014 1518 20-24 2528 3+
1808-1988 14.0% B8.4% 13.7% B¥% 4,3% 4,4% 3.2% 4.0% 3.3%
1888-2000 12.8% 8.5% 10.4% 8.2% 7.3% 7.3% B.2% 8.5% B.7%
2000-2001 3.8% 25% 0.8% 2% £0,8%) 0.1% D.0% 0.8% 1.5%
20012002 4.8% 2.5% 4% 2.3% 0.3% 1.0% 0.3% 2.2% {0.8%:}
2002.2003 14.8% 123% 124% 151% 11.8% 114%  10.8% 8.4% 8.8%

All Yonra 8.9% B.7% 8.0% B8.4% 4.5% 4.8% 4.4% 4.7% 31.8%
Expacied 7.0% 7.80% 7.0% 7.0% 8.5% 8.3% 5.E% BA4% 5.3%
Difterance Z2.5% {0.3%:} 1.0% {0.8%) {2.0%)  (1.B%)  (1.2%) {07 (1.8%)
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investment Return

Basis of Anslysis

The investment return assumption for funding is set 1o reflect long-term asset performance. It is bused upon
anticipated earnings on funds needed 10 provide all projected future benefits for current members, including
fature contributions,

Consistency and reasonableness between the investment return and salory seale assumption are important to
produce valid costs. The inflation component of each assumption should be consistent. The investment return
assumption consists of the inflation component and 5 real rate of return,

Currently, the Minnesota State Retirement System State Patrol Retirement Fund uses an 8.30% investment
return assumption.

Historical Data and Anslysis

Returns in excess of the 8.50% target were achieved in fiscal years ending June 30, 1999 and 2000, but fell
short in the following three years. The sverage return over the S-vear period was just over 1%,

To evaluate the investment return assumptions, we must consider forecasted inflation as well as forecasted
real rates of return on assets, Mercer investment consultants forecast these values on s regular basis reflecting
the latest thinking on the economy and the outlook for capital markets.

Using Mercer investment assumptions and model for caleulating portfolio returns and the target asset
allocotion on the next page, we feel the plan can substantiate an investment return between 5.5% and 9.25%
with the expected return about 7.45%. Mercer’s best praciice is to choose the most approprisie assumption
that falls between the 25th and 73th percentile. Choosing a rate too close o the edge of the range can resuit in
the need to change the assumption too frequently, causing volatility in pension contribution results. The
current £.5% investment return assumption is at the 65th percentile,

Parcenille Antive Fund MPHIF Total
25tk B.58% 5,83% 5.80%
Bhth 7.37% 7.52% 7.45%
78ih B.17% 8.42% 8.30%

On the following page, the target asset allocations for the active and post funds are shown,

Maroer Human Resource




Minnesoia Siate Retiremond System Rlate Palrod Rel

investment Return {confinued)

Target Asset Allozations

MPRIF

Domestic Stocks 45% 50%
Inlernational Slocks 15% 15%
Bonds 24% 27%
Altemative Assaels® 15% 5%
Cash A% <y
100% 1060%

* Allernative nssels include resl oalpte, venture capiial, and resourse {oil, gas, oo} funds.




snce Study ota State Retirement System Biate Patrol Retirement Fund

Summary of Observations

The following summarizes the results of the experience study covering the period from
July 1, 1998 through June 30, 2003 and indicates where assumption changes will be considered:

Whthdrawal

Actunl withdrawals were 68% of expected, although for members with more than three years of experience,
actual withdrawals were only 42% of expected while actual withdrowals were 212% of expected for members
with less than three years of service. The rates should be adiusted to betier reflect sctual experience,

Hetllrament

Current retirement rates underestimated the number of retirements and did not properly anticipate the number
of early retirements, Rates should be updated to reflect early retirement benefit improvements and sctual
experience.

Disability

The actual number of disability retirements was less than assumed. The current rates reasonably reflect actual
exparience.

Actlva and Disability Retires Moriality

The sample group is not large enough to perform 2 meaningful annlysis. Standard mortality tables represent
the most likely probabilities,

Ratirea and Beneficiary Mortslity

Actual deaths were consistently less than expected, Mortality rates should be updated to reflect actual
experience.

Salary Scale and Investment Relum

Actual salary increases wers lower than expecied for members over age 30, and were greater than expected
for members under age 30, Rates should be adjusted to better fit actunl experience.

The current investment return assumption of 8.50% falls within a rensonsble range. However, it would be
appropriate to jointly review the economic assumptions, particularly the inflation component.
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