o el
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Retirement Rates The next table shows, by age, the Actual-to-Expected (A/E) ratios for
PERS 1 after we removed the data as described in the Data section.
As aresult, note that the total Actual and Expected counts, along
PERS with the Ratio will not match the prior table.

PERS 1 Retirement Experience by Age

Past Experience Plan 1 (Males & Females)
Age Actual Expected Ratio

PERS 1

The following table shows the year-by-year Actual and Expected
retirements for the Public Employees’ Retirement System (PERS)
Plan 1 using the old retirement rate assumptions.

PERS 1 Retirement Experience by Year
Plan 1 (Males & Females)

Age Actual Expected Ratio Total 26,342 27,620 0.954
1995

1996
1997
1998
1999
2000
2001

2002 2,124 1,911 1.112
2003 1,905 1,927 0.988
2004 1,832 1,948 0.941
2005 1,811 2,023 0.895
2006 1,713 2,005 0.854
2007 1,200 1,957 0.613
2008 1,345 1,943 0.692
2009 1,241 1,834 0.677
2010 1,272 1,707 0.745
2011 1,201 1,543 0.778
2012 1,016 1,427 0.712
Total 29,249 31,316 0.934
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PERS 2/3

The table below shows the year-by-year Actual and Expected
retirements for PERS 2/3 using the old retirement rate assumptions.

PERS 2/3 Retirement Experience by Year

Plan 2/3 (Males & Females)
Actual Expected Ratio

Age

1995 311 236 1.316
1996 329 270 1.220
1997 377 302 1.247
1998 441 360 1.226
1999 545 448 1.216
2000 568 507 1.120
2001 495 583 0.849
2002 670 741 0.904
2003 790 886 0.891
2004 901 1,005 0.896
2005 1,005 1,206 0.833
2006 1,113 1,396 0.797
2007 854 1,580 0.541
2008 1,266 1,979 0.640
2009 1,650 2,394 0.648
2010 1,869 2,778 0.673
2011 2,338 3,225 0.725
2012 2,330 3,670 0.635
Total 17,752 23,566 0.753

2007-2012 Demographic Experience Study

The table below shows, by age, the A/E ratios for PERS 2/3 after we
removed the data as described in the Data section. As a result, note
that the total Actual and Expected counts, along with the Ratio, will
not match the prior table.

PERS 2/3 Retirement Experience by Age

Plan 2/3 (Males & Females)
Actual Expected Ratio

Age

55-59

60-64

65-69

70-75

75-79 97 92
80+ 26 99

7,050 7,358

0.263
0.958

Total

Methods and Format of Assumptions

As noted, we removed the Great Recession data for PERS 2/3 due to
its disproportionate short-term impact on those plans. We did not
remove that data for Plan 1.

We considered alternate formats for the assumptions and,
ultimately, decided not to make any changes. For reference, we
considered, but did not adopt:

€ Separate rates for PERS 3 members.
Even though PERS 3 had lower actual retirement rates
than PERS 2, we declined to make that change due to the
relative lack of plan experience in PERS 3 and the Lost
Decade of investment returns.

€ Modifications due to changes in return-to-work or
“retire-rehire” rules.
We feel the impact of those legislative changes was
immaterial for this assumption as a whole.

Appendices



2007-2012 Demographic Experience Study 41

Best Estimate PERS Retirement Rates PERS 1 Retirement Rates
. Males Females

The ta}ble to thel rifht SI;_'OWS the Old, Actua|d(199d5-,3012 Old Rates Actual New Rates Old Rates Actual New Rates

E’;ﬁgfgfﬁﬁ{g i‘ ing the years we removed), and New 47 0.483 0.514 0.460 0.580 0.692 0.540
48 0.580 0.643 0.550 0.435 0.500 0.460
49 0.532 0.556 0.500 0.387 0.404 0.380
50 0.532 0.527 0.450 0.338 0.322 0.300
51 0.436 0.432 0.400 0.339 0.317 0.300
52 0.436 0.423 0.400 0.339 0.302 0.300
53 0.436 0.409 0.400 0.300 0.271 0.300
54 0.437 0.409 0.400 0.466 0.405 0.400
55 0.213 0.220 0.170 0.223 0.222 0.280
56 0.175 0.177 0.170 0.175 0.182 0.160
57 0.175 0.166 0.170 0.175 0.162 0.160
58 0.176 0.173 0.170 0.166 0.165 0.160
59 0.216 0.211 0.200 0.324 0.292 0.300
60 0.147 0.148 0.160 0.167 0.159 0.160
61 0.226 0.205 0.230 0.206 0.189 0.210
62 0.325 0.294 0.300 0.285 0.265 0.260
63 0.230 0.220 0.220 0.210 0.208 0.200
64 0.300 0.262 0.280 0.260 0.232 0.280
65 0.400 0.344 0.340 0.390 0.350 0.360
66 0.260 0.312 0.300 0.220 0.263 0.220
67 0.260 0.272 0.260 0.230 0.267 0.220
] 0.200 0.213 0.220 0.220 0.244 0.220
69 0.230 0.226 0.220 0.250 0.252 0.220
70 0.240 0.247 0.220 0.200 0.223 0.220
71 0.200 0.269 0.220 0.200 0.212 0.220
72 0.200 0.232 0.220 0.200 0.217 0.220
73 0.200 0.223 0.220 0.200 0.201 0.220
74 0.200 0.168 0.220 0.200 0.219 0.220
75 0.200 0.266 0.220 0.200 0.189 0.220
76 0.200 0.224 0.220 0.200 0.192 0.220
77 0.200 0.234 0.220 0.200 0.205 0.220
78 0.200 0.290 0.220 0.200 0.215 0.220
79 0.200 0.167 0.220 0.200 0.283 0.220
80 1.000 1.000 1.000 1.000 1.000 1.000
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The following table shows the Old, Actual (1995-2012 experience,
excluding the years we removed), and New Rates for PERS 2/3.

PERS 2/3 Retirement Rates

Service < 30 Years Service 2 30 Years
Males Females Males Females
Old Rates Actual New Rates Old Rates Actual New Rates Old Rates Actual New Rates Old Rates Observed New Rates
55 0.030 0.013 0.020 0.030 0.026 0.020 0.130 0.000 0.120 0.140 0.000 0.120
56 0.030 0.012 0.030 0.030 0.019 0.020 0.120 0.000 0.120 0.120 0.000 0.120
57 0.030 0.018 0.040 0.030 0.021 0.020 0.130 0.000 0.120 0.130 0.000 0.120
58 0.070 0.017 0.050 0.030 0.029 0.020 0.140 0.000 0.120 0.130 0.000 0.120
59 0.070 0.036 0.060 0.030 0.034 0.040 0.180 0.000 0.160 0.280 0.000 0.240
60 0.090 0.038 0.070 0.090 0.052 0.060 0.140 0.000 0.120 0.150 0.000 0.120
61 0.090 0.097 0.080 0.120 0.106 0.130 0.220 1.000 0.200 0.200 1.000 0.200
62 0.250 0.181 0.240 0.220 0.162 0.200 0.330 0.000 0.280 0.290 0.000 0.280
63 0.200 0.284 0.220 0.200 0.237 0.180 0.250 0.000 0.260 0.250 0.000 0.260
64 0.550 0.632 0.560 0.550 0.632 0.560 0.600 0.000 0.560 0.600 0.000 0.560
65 0.450 0.436 0.400 0.450 0.428 0.400 0.450 0.000 0.400 0.450 0.000 0.400
66 0.260 0.274 0.240 0.250 0.251 0.240 0.260 0.000 0.240 0.250 0.000 0.240
67 0.200 0.202 0.240 0.220 0.227 0.240 0.200 0.000 0.240 0.220 0.000 0.240
68 0.200 0.201 0.240 0.230 0.225 0.240 0.200 0.000 0.240 0.230 0.000 0.240
69 0.220 0.206 0.240 0.210 0.198 0.240 0.220 0.000 0.240 0.210 0.000 0.240
70 0.200 0.244 0.240 0.230 0.239 0.240 0.200 0.000 0.240 0.230 0.000 0.240
71 0.200 0.230 0.240 0.200 0.192 0.240 0.200 0.000 0.240 0.200 0.000 0.240
72 0.200 0.173 0.240 0.200 0.237 0.240 0.200 0.000 0.240 0.200 0.000 0.240
73 0.200 0.174 0.240 0.200 0.188 0.240 0.200 0.000 0.240 0.200 0.000 0.240
74 0.200 0.237 0.240 0.200 0.298 0.240 0.200 0.000 0.240 0.200 0.000 0.240
75 0.200 0.179 0.240 0.200 0.190 0.240 0.200 0.000 0.240 0.200 0.000 0.240
76 0.200 0.250 0.240 0.200 0.159 0.240 0.200 0.000 0.240 0.200 0.000 0.240
77 0.200 0.297 0.240 0.200 0.250 0.240 0.200 0.000 0.240 0.200 0.000 0.240
78 0.200 0.214 0.240 0.200 0.194 0.240 0.200 0.000 0.240 0.200 0.000 0.240
79 0.200 0.150 0.240 0.200 0.261 0.240 0.200 0.000 0.240 0.200 0.000 0.240
80 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Appendices



The table below shows the Actual and Expected retirements for
PERS 1 by age using the new retirement rate assumptions for
experience from 1995-2012, excluding the years we removed.

PERS 1 Under New Assumptions

Plan 1 (Males & Females)
Actual Expected Ratio
502 452 1.111

4,403 4,266 1.032

7,456 7,288 1.023

10,039 10,557 0.951

3,244 3,085 1.052

510 500 1.020

145 145 1.002

43 189 0.228

Total 26,342 26,482 0.995

The table below shows the Actual and Expected retirements for
PERS 2/3 by age using the new retirement rate assumptions for
experience from 1995-2012, excluding the years we removed.

PERS 2/3 Under New Assumptions

Plan 2/3 (Males & Females)
Actual Expected Ratio

Total 7,050 7,104 0.992
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TRS

Past Experience

TRS 1

The next table shows the year-by-year Actual and Expected
retirements for the Teachers’ Retirement System (TRS) Plan 1 using
the old retirement rate assumptions.

TRS 1 Retirement Experience by Year

Plan 1 (Males & Females)
Age Actual Expected Ratio
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
Total 21,098 21,899 0.963

Appendices



44 2007-2012 Demographic Experience Study

The table below shows, by age, the A/E ratios for TRS 1 after we TRS 2/3
removed the data as described in the Data section. As aresult, note

that the total Actual and Expected counts, along with the Ratio, will ~ This table shows the year-by-year Actual and Expected retirements
not match the prior table. for TRS 2/3 using the old retirement rate assumptions.

TRS 2/3 Retirement Experience by Year

Plan 2/3 (Males & Females)

Age Actual Expected Ratio
1995 20 21 0.937
1996 28 28 1.003
1997 42 36 1.161
1998 56 68 0.821
1999 98 98 1.002
2000 125 136 0.920
2001 251 178 1.408
2002 146 185 0.790
2003 143 232 0.617
2004 218 322 0.676
2005 256 402 0.637
2006 301 478 0.630
2007 244 574 0.425
2008 229 753 0.304
2009 405 1,049 0.386
2010 451 1,338 0.337
2011 734 1,682 0.436
2012 631 1,949 0.324
Total 4,378 9,530 0.459

TRS 1 Retirement Experience by Age

Plan 1 (Males & Females)
Age Actual Expected Ratio

Total 16,690 17,896 0.933
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The table below shows, by age, the A/E ratios for TRS 2/3 after we Best Estimate TRS Retirement Rates
removed the data as described in the Data section. As aresult, note

that the total The table on the following page shows the Old, Actual (1995-2012
Actual and TRS 2/3 Retirement Experience by Age experience, excluding the years we removed), and New Rates for
Expected Plan 2/3 (Males & Females) TRS 1.

counts, along Age Actual Expected Ratio

with the Ratio, 55-59
will not match 60-64

the prior 65-69
table. 70-75 31 37
75-79 10 7 1.429

80+ 0 0 N/A
Total 1,433 2,006 0.714

Methods and Format of Assumptions

For the TRS plans, we considered the same alternatives and
made the same relative changes as in PERS. Please see the PERS
— Methods and Format Assumptions section above for more
information.
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
)
67
68
69
70
71
72
73
74
75
76
7
78
79
80

2007-2012 Demographic Experience Study

Males
Old Rates  Actual
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.500
0.000 0.988
0.000 0.981
0.240 0.522
0.240 0.397
0.240 0.191
0.238 0.199
0.238 0.172
0.238 0.177
0.238 0.202
0.238 0.185
0.238 0.210
0.383 0.324
0.290 0.296
0.270 0.227
0.400 0.326
0.400 0.349
0.330 0.323
0.280 0.264
0.280 0.325
0.230 0.209
0.200 0.303
0.200 0.222
0.200 0.238
0.200 0.333
0.200 0.111
0.200 0.000
0.200 0.667
0.200 0.000
0.200 0.000
1.000 1.000

New Rates

0.000
0.000
0.000
0.000
0.000
0.000
0.220
0.220
0.220
0.220
0.220
0.220
0.220
0.220
0.220
0.350
0.300
0.250
0.360
0.360
0.320
0.280
0.280
0.220
0.220
0.220
0.220
0.220
0.220
0.220
0.220
0.220
0.220
1.000

Service <> 30 Years

Old Rates

0.000
0.000
0.000
0.000
0.000
0.000
0.240
0.240
0.240
0.238
0.238
0.238
0.238
0.238
0.238
0.383
0.290
0.270
0.400
0.400
0.330
0.280
0.280
0.230
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
1.000

TRS 1 Retirement Rates

Females
Actual

0.000
0.000
0.000
1.000
0.990
0.886
0.382
0.393
0.188
0.171
0.157
0.180
0.249
0.180
0.192
0.237
0.226
0.227
0.315
0.366
0.271
0.269
0.268
0.298
0.368
0.167
0.262
0.130
0.238
0.214
0.222
0.091
0.286
1.000

0.000
0.000
0.000
0.000
0.000
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.260
0.200
0.230
0.260
0.220
0.290
0.360
0.360
0.280
0.280
0.280
0.280
0.280
0.210
0.210
0.210
0.210
0.210
0.210
0.210
0.210
1.000

New Rates Old Rates

0.000
0.000
0.000
0.000
0.000
0.381
0.381
0.381
0.381
0.331
0.331
0.381
0.431
0.431
0.484
0.581
0.500
0.500
0.700
0.700
0.700
0.700
0.700
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Males
Actual

0.000
0.000
0.000
1.000
1.000
0.399
0.374
0.372
0.378
0.345
0.338
0.413
0.427
0.414
0.369
0.534
0.325
0.292
0.692
0.385
0.667
0.667
0.750
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000

0.000
0.000
0.000
0.000
0.000
0.360
0.360
0.360
0.360
0.360
0.360
0.390
0.420
0.420
0.420
0.560
0.480
0.400
0.700
0.700
0.700
0.700
0.700
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Service = 30 Years

New Rates Old Rates

0.000
0.000
0.000
0.000
0.290
0.328
0.328
0.328
0.328
0.328
0.339
0.339
0.339
0.339
0.438
0.579
0.500
0.500
0.600
0.600
0.600
0.600
0.600
0.450
0.450
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

Females
Actual

0.000
0.000
0.000
0.000
0.250
0.287
0.327
0.321
0.373
0.306
0.289
0.327
0.342
0.277
0.436
0.523
0.440
0.466
0.444
0.548
0.556
0.294
0.500
0.400
0.500
0.000
1.000
0.000
0.000
0.000
0.000
0.000
0.000
1.000

New Rates

0.000
0.000
0.000
0.000
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.300
0.400
0.500
0.460
0.460
0.550
0.550
0.550
0.550
0.550
0.550
0.550
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
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The following two tables show the Old, Actual (1995-2012
experience, excluding the years we removed), and New Rates for

TRS 2/3.
TRS 2/3 Retirement Rates
Service < 30 Years Service = 30 Years Service > 30 Years
Males Males Males
Old Rates Actual New Rates Old Rates Actual New Rates Old Rates Actual New Rates
55 0.030 0.008 0.020 0.240 0.000 0.220 0.150 0.000 0.130
56 0.030 0.010 0.020 0.230 0.000 0.220 0.170 0.000 0.150
57 0.030 0.009 0.020 0.250 0.000 0.220 0.180 0.000 0.170
58 0.030 0.020 0.020 0.310 0.000 0.280 0.200 0.000 0.190
59 0.030 0.037 0.040 0.380 0.000 0.340 0.210 0.000 0.210
60 0.110 0.044 0.060 0.410 0.000 0.410 0.230 0.000 0.230
61 0.110 0.097 0.140 0.480 0.000 0.480 0.240 0.000 0.250
62 0.250 0.152 0.220 0.600 0.000 0.550 0.400 0.000 0.360
63 0.200 0.211 0.200 0.500 0.000 0.500 0.300 0.000 0.330
64 0.500 0.543 0.550 0.550 0.000 0.550 0.550 0.000 0.550
65 0.500 0.448 0.480 0.500 0.000 0.480 0.500 0.000 0.480
66 0.400 0.455 0.410 0.400 0.000 0.410 0.400 0.000 0.410
67 0.350 0.350 0.340 0.350 0.000 0.340 0.350 0.000 0.340
68 0.300 0.231 0.270 0.300 0.000 0.270 0.300 0.000 0.270
69 0.300 0.200 0.270 0.300 0.000 0.270 0.300 0.000 0.270
70 0.300 0.167 0.270 0.300 0.000 0.270 0.300 0.000 0.270
71 0.500 0.417 0.410 0.500 0.000 0.410 0.500 0.000 0.410
72 0.500 0.000 0.550 0.500 0.000 0.550 0.500 0.000 0.550
73 0.500 0.667 0.550 0.500 0.000 0.550 0.500 0.000 0.550
74 0.500 0.000 0.550 0.500 0.000 0.550 0.500 0.000 0.550
75 0.500 0.000 0.550 0.500 0.000 0.550 0.500 0.000 0.550
76 0.500 0.000 0.550 0.500 0.000 0.550 0.500 0.000 0.550
77 0.500 0.667 0.550 0.500 0.000 0.550 0.500 0.000 0.550
78 0.500 0.500 0.550 0.500 0.000 0.550 0.500 0.000 0.550
79 0.500 1.000 0.550 0.500 0.000 0.550 0.500 0.000 0.550
80 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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TRS 2/3 Retirement Rates

(Continued)
Service < 30 Years Service = 30 Years Service > 30 Years
Females Females Females

Old Rates Actual New Rates Old Rates Actual New Rates Old Rates Actual Rates
55 0.020 0.009 0.020 0.210 0.000 0.190 0.130 0.000 0.120
56 0.030 0.013 0.030 0.230 0.000 0.210 0.150 0.000 0.140
57 0.070 0.021 0.040 0.250 0.000 0.230 0.160 0.000 0.160
58 0.070 0.025 0.050 0.270 0.000 0.250 0.180 0.000 0.180
59 0.070 0.031 0.060 0.290 0.000 0.270 0.240 0.000 0.220
60 0.090 0.061 0.070 0.320 0.000 0.290 0.210 0.000 0.200
61 0.120 0.102 0.150 0.430 0.000 0.410 0.240 0.000 0.220
62 0.250 0.138 0.230 0.600 0.000 0.530 0.350 0.000 0.320
63 0.250 0.177 0.210 0.500 0.000 0.490 0.300 0.000 0.300
64 0.450 0.496 0.480 0.500 0.000 0.530 0.500 0.000 0.490
65 0.450 0.400 0.400 0.450 0.000 0.400 0.450 0.000 0.400
66 0.300 0.293 0.320 0.300 0.000 0.320 0.300 0.000 0.320
67 0.250 0.179 0.240 0.250 0.000 0.240 0.250 0.000 0.240
68 0.250 0.245 0.240 0.250 0.000 0.240 0.250 0.000 0.240
69 0.400 0.394 0.420 0.400 0.000 0.420 0.400 0.000 0.420
70 0.250 0.282 0.300 0.250 0.000 0.300 0.250 0.000 0.300
71 0.250 0.250 0.300 0.250 0.000 0.300 0.250 0.000 0.300
72 0.250 0.154 0.300 0.250 0.000 0.300 0.250 0.000 0.300
73 0.250 0.100 0.300 0.250 0.000 0.300 0.250 0.000 0.300
74 0.250 0.167 0.300 0.250 0.000 0.300 0.250 0.000 0.300
75 0.250 0.333 0.300 0.250 0.000 0.300 0.250 0.000 0.300
76 0.250 1.000 0.300 0.250 0.000 0.300 0.250 0.000 0.300
77 0.250 0.000 0.300 0.250 0.000 0.300 0.250 0.000 0.300
78 0.250 0.000 0.300 0.250 0.000 0.300 0.250 0.000 0.300
79 0.250 0.000 0.300 0.250 0.000 0.300 0.250 0.000 0.300
80 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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The next table shows the Actual and Expected retirements for SERS
TRS 1 by age using the new retirement rate assumptions for
experience from 1995-2012, excluding the years we removed.

Past Experience
TRS 1 Under New Assumptions
Plan 1 (Males & Females) SERS 2/3
Age Actual Expected Ratio
47-49 The following table shows the year-by-year Actual and Expected
50-54 retirements for the School Employees’ Retirement System (SERS)
55-59 Plans 2/3 using the old retirement rate assumptions.

60-64
65-69
70-75
75-79

SERS 2/3 Retirement Experience by Year

Plan 2/3 (Males & Females)
Age Actual Expected Ratio

16 21

80+ 5 15 0.333 1995
Total 16,690 16,844 0.991 1996
1997

1998

The table below shows the Actual and Expected retirements for 1999

TRS 2/3 by age using the new retirement rate assumptions for 2000
experience from 1995-2012, excluding the years we removed. 2001
2002
2003
2004

TRS 2/3 Under New Assumptions
Plan 2/3 (Males & Females)

Actual Expected Ratio 2005

280 493 0.568 2006

657 800 0.821 2007

455 476 0.957 2008

31 41 0.760 2009

10 8 1.258 2010

0 0 N/A 2011

Total 1,433 1,817 0.789 2012

Total 6,721 11,032 0.609
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The following table shows, by age, the A/E ratios for SERS 2/3 after
we removed the data as described in the Data section. As aresult,
note that the total Actual and Expected counts, along with the Ratio,
will not match the prior table.

SERS 2/3 Retirement Experience by Age

Plan 2/3 (Males & Females)
Age Actual Expected Ratio

55-59

60-64

65-69

70-75

75-79 34 44
80+ 17 63 0.270

Total 2,886 3,230 0.893

Methods and Format of Assumptions

For the SERS plans, we considered the same alternatives and
made the same relative changes as in PERS. Please see the PERS
— Methods and Format Assumptions section above for more
information.
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Best Estimate SERS Retirement Rates

2007-2012 Demographic Experience Study

The following table shows the Old, Actual (1995-2012 experience,

excluding the years we removed), and New Rates for SERS 2/3.

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Old Rates

0.030
0.030
0.030
0.070
0.070
0.090
0.090
0.250
0.200
0.500
0.450
0.260
0.200
0.200
0.220
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
1.000

Males
Actual

0.004
0.006
0.013
0.024
0.040
0.035
0.087
0.224
0.276
0.597
0.429
0.208
0.204
0.184
0.220
0.227
0.215
0.188
0.141
0.111
0.207
0.053
0.143
0.091
0.091
0.344

0.010
0.020
0.030
0.040
0.050
0.060
0.150
0.240
0.220
0.560
0.390
0.220
0.220
0.220
0.220
0.220
0.200
0.180
0.160
0.160
0.160
0.160
0.160
0.160
0.160
1.000

Service < 30 Years

New Rates Old Rates

0.030
0.030
0.030
0.030
0.030
0.090
0.120
0.220
0.200
0.500
0.450
0.250
0.220
0.230
0.210
0.230
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
1.000

SERS 2/3 Retirement Rates

Females
Actual

0.018
0.017
0.016
0.026
0.044
0.050
0.103
0.166
0.202
0.539
0.408
0.256
0.208
0.236
0.193
0.217
0.200
0.159
0.194
0.216
0.238
0.118
0.160
0.053
0.267
0.194

0.020
0.020
0.020
0.030
0.040
0.050
0.130
0.210
0.200
0.520
0.360
0.240
0.230
0.220
0.210
0.200
0.190
0.180
0.170
0.170
0.170
0.170
0.170
0.170
0.170
1.000

New Rates Old Rates

0.130
0.120
0.130
0.140
0.180
0.140
0.220
0.330
0.250
0.550
0.450
0.260
0.200
0.200
0.220
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
1.000

Males
Actual

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.120
0.120
0.120
0.120
0.160
0.120
0.210
0.300
0.280
0.570
0.390
0.220
0.220
0.220
0.220
0.220
0.200
0.180
0.160
0.160
0.160
0.160
0.160
0.160
0.160
1.000

Service 2 30 Years

New Rates Old Rates

0.140
0.120
0.130
0.130
0.280
0.150
0.200
0.290
0.250
0.550
0.450
0.250
0.220
0.230
0.210
0.230
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
1.000

Females
Actual

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.120
0.120
0.120
0.120
0.250
0.120
0.200
0.280
0.260
0.480
0.360
0.240
0.230
0.220
0.210
0.200
0.190
0.180
0.170
0.170
0.170
0.170
0.170
0.170
0.170
1.000

51

New Rates
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The next table shows the Actual and Expected retirements for PSERS

SERS 2/3 by age using the new retirement rate assumptions for

experience from 1995-2012, excluding the years we removed. The Public Safety Employees’ Retirement System (PSERS) Plan 2
opened in 2006 and did not have enough experience data to develop

SERS 2/3 Under New Assumptions plan-specific assumptions in the prior study. Thus, in the prior study
Plan 2/3 (Males & Females) we used the rates that were established when the plan was created.

Actual Expected Ratio

According to the data, there were only 13 exposures during

the experience study period. We observed members deferring
retirement in most plans and, based on those observations, we
lowered the prior PSERS retirement rates by a similar magnitude.

We will continue to monitor the appropriateness of these
retirement rates for PSERS 2. The following table shows the Old,
Actual, and New Rates for PSERS 2.

Total 2,886 2,974 0.970

PSERS Retirement Rates

Males Females
Age Old Rates Actual New Rates Old Rates Actual New Rates
53 0.030 0.000 0.020 0.030 0.000 0.020
LY 0.030 0.000 0.020 0.030 0.000 0.020
55 0.030 0.000 0.020 0.030 0.000 0.020
56 0.080 0.000 0.050 0.080 1.000 0.040
57 0.080 0.000 0.080 0.080 0.000 0.060
58 0.150 0.000 0.110 0.110 0.000 0.080
59 0.160 1.000 0.140 0.120 1.000 0.100
60 0.300 1.000 0.300 0.360 0.000 0.340
61 0.260 0.000 0.260 0.260 1.000 0.260
62 0.360 0.000 0.300 0.360 0.000 0.340
63 0.500 0.000 0.500 0.500 1.000 0.520
64 0.890 1.000 0.700 0.890 1.000 0.700
65 0.460 0.000 0.500 0.310 0.000 0.350
66 0.300 0.000 0.300 0.300 0.000 0.350
67 0.220 0.000 0.300 0.260 0.000 0.350
68 0.220 0.000 0.300 0.260 0.000 0.350
69 0.260 0.000 0.300 0.220 0.000 0.350
70 1.000 1.000 1.000 1.000 1.000 1.000
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LEOFF The next table shows, by age, the A/E ratios for LEOFF 1 after we
removed the data as described in the Data section. As aresult, note
that the total Actual and Expected counts, along with the Ratio, will

Past Experience not match the prior table.

LEOFF 1 LEOFF 1 Retirement Experience by Age
Plan 1 (Males & Females)

The table below shows the year-by-year Actual and Expected Age Actual Expected Ratio

retirements for the Law Enforcement Officers’ and Fire Fighters’ 49-54 559 589 0.949

Retirement System (LEOFF) Plan 1 using the old retirement rate 55-59 495 671 0.738

assumptions. 60-64 234 334 0.700

65-69 35 43 0.819
70+ 11 34 0.324

LEOFF 1 Retirement Experience by Year

Plan 1 (Males & Females) Total 1,334 1,671 0.798
Age Actual Expected Ratio
The table LEOFF 2 Retirement Experience by Year
to the right Plan 2 (Males & Females)

shows the Age Actual Expected Ratio
year-by-year 9 14 0.655
Actual and 5 17 0.287
Expected 15 23 0.663
retirements 1 28 0.399
for LEOFF 2 24 36 0.662
using the old 25 49 0.513
retirement 34 64 0.535
rate 42 82 0.510

assumptions. 61 103 0.591
84 129 0.652

112 160 0.701
134 192 0.697
119 228 0.522

141 271 0.521

Total 1,488 1,907 0.780 170 320 0.531
- ’ ’ ' 202 367 0.550
276 419 0.658
289 452 0.640
Total 1,753 2,954 0.593
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The table below ShOWS, by age, the A/E ratios for LEOFF 2 after < Separate service-based assumptions_

we removed the data as described in the Data section. As aresult, We did not split rates between those with less than

note that the 20 Years of Service (YOS), and those with at least

LEOFF 2 Retirement Experience by Age total Actual and 20 YOS. Unlike some of the other systems, we did not
Plan 2 (Males & Females) Expected counts, observe significantly different behavior between the

Age Actual Expected Ratio along with the cohorts.

49-54 Ratio, will not

55.59 match the prior

60-64 table.

65-69 71 56
70+ 5 10 0.500
Total 1,600 2,662 0.601

Methods and Format of Assumptions

We considered alternate formats for the assumptions and,
ultimately, decided not to make any changes. For reference, we
considered, but did not include:

€ Raising the retirement rate range higher than age 70.
While retirements above the age of 70 do occur, the
scarcity of such retirements did not justify this change.

€ Gender-based rates.
We chose to keep rates gender-neutral since less than
1.5 percent of actual retirements in LEOFF 1 and less
than 6.5 percent of actual retirements in LEOFF 2 were
female.

@ Different rates for Police vs. Fire Fighter.
We reviewed the retirement experience for these
cohorts separately, but chose not to create distinct
assumptions since their behavior has not been
significantly different.
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Best Estimate LEOFF Retirement Rates

The table to the right shows the Old, Actual (1995-2012
experience, excluding the years we removed), and New

Rates for LEOFF 1.
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Old Rates

0.070
0.070
0.070
0.070
0.110
0.120
0.120
0.150
0.160
0.160
0.230
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
1.000

LEOFF 1 Retirement Rates

Service < 30 Years
Actual

0.067
0.066
0.051
0.069
0.098
0.078
0.082
0.096
0.113
0.071
0.235
0.176
0.250
0.000
0.333
0.000
0.000
0.000
0.000
0.000
1.000

0.070
0.070
0.070
0.070
0.100
0.100
0.100
0.130
0.130
0.130
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
1.000

Appendices

New Rates Old Rates

0.140
0.140
0.140
0.150
0.190
0.200
0.210
0.240
0.250
0.260
0.330
0.340
0.330
0.310
0.300
0.300
0.290
0.280
0.270
0.270
1.000

Service 2 30 Years
Actual

0.143
0.024
0.088
0.063
0.135
0.149
0.191
0.182
0.201
0.165
0.253
0.167
0.258
0.244
0.198
0.231
0.303
0.250
0.133
0.231
1.000

New Rates

0.120
0.120
0.120
0.120
0.160
0.200
0.200
0.200
0.200
0.200
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
1.000
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LEOFF 2 Retirement Rates

Old Rates
0.045
0.045
0.044
0.094
0.114
0.143
0.143
0.143
0.192
0.192
0.192
0.241
0.241
0.241
0.241
0.240
0.240
0.240
0.239
0.239
1.000

Plan 2
Actual
0.015
0.020
0.046
0.066
0.070
0.074
0.069
0.073
0.101
0.107
0.107
0.131
0.206
0.179
0.142
0.269
0.317
0.385
0.250
0.429
1.000

New Rates
0.030
0.040
0.050
0.100
0.100
0.100
0.100
0.100
0.150
0.150
0.150
0.190
0.230
0.200
0.200
0.250
0.250
0.250
0.250
0.250
1.000

The table to the left The table on
shows the Old, Actual the right shows
(1995-2012 experience, the Actual
excluding the years we and Expected
removed), and New retirements for
Rates for LEOFF 2. LEOFF 1 by age
using the new
retirement rate
assumptions
for experience
from 1995-2012,
excluding the years we removed.

LEOFF 1 Under New Assumptions

Plan 1 (Males & Females)
Age Actual Expected Ratio
49-54 559 560 0.998
55-59 495 577 0.858
60-64 234 261 0.898
65-69 35 37 0.947
70+ 11 34 0.324
Total 1,334 1,469 0.908

The table below shows the Actual and Expected retirements for
LEOFF 2 by age using the new retirement rate assumptions for
experience from 1995-2012, excluding the years we removed.

LEOFF 2 Under New Assumptions

Plan 2 (Males & Females)
Age Actual Expected Ratio
49-54
55-59
60-64
65-69
70+
Total 1,600 2,205 0.726
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WSPRS The table at the WSPRS Retirement Experience by Year
right shows, by

age, the A/E ratios

Males & Females

Past Expen'ence for WSPRS 1/2 Age Actual Expected Ratio
44-49 180 154 1.172

after we removed
The table below shows the year-by-year Actual and Expected the data as 50-54 194 176 1.105
retirements for the Washington State Patrol Retirement System described in the 55-59 91 95 0.958

(WSPRS) Plans 1/2 using the old retirement rate assumptions. Data section. As 60-64 13 13 0.999
aresult, note that 65+ 0 0 N/A

WSPRS Retirement Experience by Year the total Actual Total 478 437 1.093
Males & Females and Expected
Age Actual Expected Ratio counts, along with the Ratio, will not match the prior table.

1995

1996
1997
1998
1999
2000

Methods and Format of Assumptions

We considered alternate formats for the assumptions and,
ultimately, made no changes. For reference, we considered, but did
not:

2001 28 26 1.091
Zggi zi fg 12;2 € Address Plan 1 and 2 separately.

' Plan 2 was created in 2003 and there were no Plan 2
2004 29 22 1.302 . . .

retirements in the study period.

2005 36 27 1.337
2006 20 22 0.923 € Adopt gender-based rates.
2007 14 18 0.772 We chose to keep rates gender-neutral since only
2008 16 16 1.003 3.1 percent of actual retirements were female.
2009 11 16 0.685
2010 21 18 1.146 @ Separate service-based assumptions.
2011 35 30 1171 We did not split rates between those with less than
2012 43 33 1290 25 YOS, and those with at least 25 YOS. Unlike some
Total 520 481 1.082 of the other systems, we did not observe significantly

different behavior between the cohorts.
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Best Estimate WSPRS Retirement Rates The table on the right WSPRS Under New Assumptions
shows the Actual and

. Mal Femal
WSPRS Retirement Rates The table to the left Expected retirements ales & Females

Age Actual Expected Ratio

Males & Females shows the Old, Act‘ual for WSPRS 1/2 bY age 1449 180 164 1095

Age OldRates Actual New Rates (1995-2012 experience, using the new retirement 50.54 194 180 1 080

45 excluding the years we rate assumptions for o5 59 o1 8 1 '019

46 removed), and New Rates experience from 1995- 50-64 3 1 0'743
for WSPRS 1/2. 2012, excluding the : :

47
48
49
50

65+ 0 0 N/A

years we removed.
Total 478 451 1.061

51 0.230 0.219 0.240
52 0.230 0.270 0.240
53 0.230 0.246 0.240
54 0.230 0.328 0.240
55 0.230 0.206 0.200
56 0.230 0.182 0.200
57 0.230 0.218 0.200
58 0.200 0.182 0.200
59 0.230 0.390 0.330
60 0.230 0.423 0.330
61 0.250 0.167 0.330
62 0.250 0.000 0.330
63 0.270 0.000 0.330
64 0.330 0.000 0.330

65 1.000 1.000 1.000
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Disability Rates

PERS

Past Experience

We analyzed the data by looking at overall fit by year, as well

as all data combined by plan, age, and gender to make slight
adjustments to the Public Employees’ Retirement System (PERS)
disability rates.

PERS 1

Total

PERS 1 Disability Counts
by Year

(Males and Females)

Actual

86
83
101
96
72
68
63
69
60
40
34
13
17
19
15
13
2
959

Expected

98
96
93
88
83
78
71
64
59
53
48
41
35
30
24
19
15
1,096

Ratio

0.86
1.09
1.09
0.87
0.87
0.89
1.07
1.01
0.75
0.71
0.31
0.48
0.63
0.63
0.67
0.14
0.87

The table on the left
shows the year-by-year
Actual and Expected
disabilities for PERS 1,
as well as the Ratio of

2007-2012 Demographic Experience Study 59

The table below shows the A/E ratios for PERS 1 after we removed
the data as described in the Data section.

PERS 1 Disability Counts by Age
Male Female

Age Actual Expected Ratio Actual Expected Ratio
20-24 0 0 0.00 0 0 0.00
25-29 0 0 0.00 0 0 0.00
30-34 0 0 0.00 0 0 0.00
35-39 1 1 1.86 0 1 0.00
40-44 13 11 1.15 26 19 1.37
45-49 60 59 1.02 82 69 1.19
50-54 127 150 0.85 182 200 0.91
55-59 164 194 0.85 218 243 0.90
60-64 & 14 0.22 2 8 0.26
65+ 0 6 0.00 0 3 0.00
Total 368 434 0.85 510 543 0.94

Actual-to-Expected (A/E)

counts.
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PERS 2/3

The table to the right
shows the year-by-year
Actual and Expected
disabilities for PERS 2/3,
as well as the Ratio of A/E
counts.

PERS 2/3 Disability Counts

by Year

(Males and Females)
Actual Expected Ratio

Total

2,095 2,725 0.77
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The following table displays the A/E ratios for PERS 2/3 after we & Unisex Rates.

removed the data as described in the Data section. We considered creating unisex rates for all plans.
However, we found that male and female rates are
materially different and, ultimately, chose to continue to
distinguish rates by gender.

PERS 2/3 Disability Counts by Age
Male Female

Age Actual  Expected Ratio Actual Expected Ratio
20-24 0 0 0.00 0 0 0.00
25-29 2 4 0.50 2 1 2.52
30-34 5 10 0.51 2 9 0.23
35-39 14 17 0.81 15 26 0.58
40-44 37 35 1.05 30 39 0.77
45-49 76 72 1.05 103 75 1.37
50-54 139 120 1.16 133 134 0.99
55-59 199 187 1.07 201 200 1.01
60-64 203 215 0.95 193 204 0.95

65+ 11 23 0.48 2 19 0.10
Total 686 682 1.01 681 707 0.96

Methods and Format of Assumptions

Whenever we consider changes to methods and formats of
assumptions we must balance the desire for precision with the
potential for increasing the complexity of the model. We considered
alternate formats for the assumptions and, ultimately, decided not
to make any changes. For reference, we considered, but did not
adopt:

€ Separate rates for PERS 3 members.
Even though PERS 3 had lower actual disability rates
than PERS 2, we declined to make that change due to the
relative lack of plan experience in PERS 3.

€ Separate duty-related disability rates for Plan 1
members.
We found that our old assumption that 10 percent
of all disabilities are duty-related continues to fit the
experience very well.
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Best Estimate PERS Disability Rates

The tables below show a sampling of the Old, Actual, and New Rates
for PERS.

Age
20
25
30
35
40
45
50

55
60
65
70
75
80

Old Rates

\E][]
0.000000
0.000000
0.000000
0.000310
0.000762
0.001481
0.002542
0.008240
0.011701
0.011701
0.011701
0.011701
0.000000

Female
0.000000
0.000000
0.000000
0.000319
0.000710
0.001431
0.003023
0.006411
0.006502
0.005495
0.005495
0.005495
0.000000

PERS 1 Disability Rates

Actual Rates

Male
0.000000
0.000000
0.000000
0.000000
0.002336
0.002086
0.002203
0.007893
0.003040
0.000000
0.000000
0.000000
0.000000

Female
0.000000
0.000000
0.000000
0.000000
0.001239
0.001389
0.003607
0.007860
0.000000
0.000000
0.000000
0.000000
0.000000

Age
20
25
30
35
40
45
50
55
60
65
70
75

80

Appendices

New Rates

Male
0.000000
0.000000
0.000000
0.000310
0.000762
0.001481
0.002542
0.008240
0.007541
0.002204
0.000644
0.000188
0.000000

Female
0.000000
0.000000
0.000000
0.000319
0.000710
0.001431
0.003023
0.006411
0.003458
0.000386
0.000043
0.000005
0.000000

Old Rates

Male
0.000000
0.000052
0.000115
0.000156
0.000235
0.000476
0.000922
0.002630
0.007603
0.010244
0.010244
0.010244
0.000000

Female
0.000000
0.000000
0.000056
0.000194
0.000275
0.000467
0.001003
0.002782
0.007681
0.010271
0.010271
0.010271
0.000000

PERS 2/3 Disability Rates

Actual Rates

\E][]
0.000000
0.000000
0.000081
0.000170
0.000232
0.000420
0.000874
0.002906
0.006717
0.009153
0.000000
0.033898
0.000000

Female
0.000000
0.000000
0.000000
0.000153
0.000297
0.000483
0.001031
0.003207
0.007763
0.000000
0.000000
0.000000
0.000000

New Rates

\ET[]
0.000000
0.000052
0.000115
0.000156
0.000235
0.000476
0.000922
0.002630
0.007863
0.006146
0.001358
0.000300
0.000000

Female
0.000000
0.000000
0.000056
0.000194
0.000275
0.000467
0.001003
0.002782
0.007681
0.005257
0.001315
0.000329
0.000000
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The tables on this page show the A/E disabilities for PERS by age
under both the Old and New disability assumptions, as well as the
Ratio of New Rates to Actual disabilities.

PERS 1 A/E Disability Counts

Male Female
Expected Expected
Old New (0][] New

Age Actual Rates Rates Ratio Actual Rates Rates Ratio
20-24 0 0 0 0.00 0 0 0 0.00
25-29 0 0 0 0.00 0 0 0 0.00
30-34 0 0 0 0.00 0 0 0 0.00
35-39 1 1 1 1.86 0 1 1 0.00
40-44 13 11 11 1.15 26 19 19 1.37
45-49 60 59 59 1.02 82 69 69 1.19
50-54 127 150 150 0.85 182 200 200 0.91
55-59 164 194 187 0.88 218 243 238 0.92
60-64 3 14 6 0.47 2 8 8 0.73

65+ 0 6 1 0.00 0 & 0 0.00
Total 368 434 415 0.89 510 543 529 0.96

PERS 2/3 A/E Disability Counts

Male Female
Expected Expected
Old New (o][c] New

Actual Rates Rates Ratio Actual Rates Rates Ratio

20-24 0 0 0 0.00 0 0 0 0.00
25-29 2 4 4 0.50 2 1 1 2.52
30-34 5 10 10 0.51 2 9 9 0.23
35-39 14 17 17 0.81 15 26 26 0.58
40-44 37 85 85 1.05 30 39 39 0.77
45-49 76 72 72 1.05 103 75 75 1.37
50-54 139 120 120 1.16 133 134 134 0.99
55-59 199 187 197 1.01 201 200 200 1.01
60-64 203 215 224 0.91 193 204 192 1.01
65+ 11 23 7 1.63 2 19 5 0.42
Total 686 682 686 1.00 681 707 680 1.00
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TRS The following table shows the A/E ratios for TRS 1 after we removed
the data as described in the Data section.

Past Experience TRS 1 Disability Counts by Age
Male Female
We analyzed the data by looking at overall fit by year, as well as all Age Actual Expected Ratio  Actual Expected Ratio
data combined by plan, age, and gender to make slight adjustments 20-24 0 0 0.00 0 0 0.00
to the Teachers’ Retirement System (TRS) Plan 1 disability rates. 25-29 0 0 0.00 0 0 0.00
We did not change TRS 2/3 disability rates as part of this study. 30-34 0 0 0.00 0 0 0.00
35-39 0 0 0.00 0 0 0.00
TRS 1 40-44 2 2 0.91 7 5 1.41
45-49 14 19 0.74 34 35 0.96
L The table to the left shows 50-54 47 48 0.97 88 92 0.96
UL D's;t:(':;;{ ST the year-by-year Actual 55-59 15 15 0.98 56 75 0.75
and Expected disabilities 60-64 0 1 0.00 0 2 0.00
(Males and Females) for TRS 1, as well as the 65+ 0 0 0.00 0 0 0.00
Al 2 SR EERLEIEE  Ratio of A/E counts. Total 78 86 0.91 185 209 0.89

Total 306 329 0.93
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TRS 2/3 This table displays the A/E ratios for TRS 2/3 after we removed the
data as described in the Data section.
The table below shows the year-by-year Actual and Expected

disabilities for TRS 2/3, as well as the Ratio of A/E counts. TRS 2/3 Disability Counts by Age
Male Female

Age Actual Expected Ratio Actual Expected Ratio

TRS 2/3 Disability Counts

by Year 20-24 0
(Males and Females) 25-29 1 0 1 0.00
Actual Expected Ratio 30-34 1 0 3 0.00
35-39 2 4 4 1.02
40-44 4 3 8 0.40
45-49 8 12 16 0.76
50-54 10 0.91 23 22 1.03
55-59 13 8 1.66 29 16 1.84
60-64 8 6 1.25 20 12 1.67
65+ 0 0 0.00 0 0 0.00
Total 37 41 0.91 91 82 1.12

Total 182 232 0.78
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Methods and Format of Assumptions
disability rates for TRS 2/3.

For the TRS plans, we considered the same alternatives and made

the same relative changes as in PERS. Please see the PERS -

Methods and Format Assumptions section for more information.

Best Estimate TRS Disability Rates

The following table shows a sampling of the Old, Actual, and New
disability rates for TRS 1.

TRS 1 Disability Rates
Old Rates Actual Rates New Rates
Age Male Female Male Female Male Female
20 0.000013 0.000014|0.000000 0.000000|0.000013 0.000014
25 0.000091 0.000092| 0.000000 0.000000{0.000091 0.000092
30 0.000187 0.000190| 0.000000 0.000000|0.000187 0.000190
35 0.000321 0.000326|0.000000 0.000000{0.000321 0.000326
40 0.000428 0.000434 0.000000 0.000000|0.000428 0.000434
45 0.000944 0.000957|0.002182 0.000814|0.000944 0.000957
50 0.001634 0.001656|0.001674 0.001677|0.001634 0.001656
55 0.003347 0.003393|0.003895 0.001541(0.003347 0.003393
60 0.004686 0.004750|0.000000 0.000000/|0.004686 0.004750
65 0.007213 0.007311|0.000000 0.000000|0.005633 0.005681
70 0.007213 0.007311|0.000000 0.000000|0.001485 0.001486
75 0.007213 0.007311|0.000000 0.000000{0.000391 0.000389
80 0.000000 0.000000|0.000000 0.000000|0.000000 0.000000

Appendices

The following table shows a sampling of the Unchanged and Actual

TRS 2/3 Disability Rates
Actual Rates

Unchanged Rates

Male
0.000003
0.000024
0.000048
0.000083
0.000111
0.000244
0.000422
0.001118
0.002500
0.002362
0.000334
0.000047
0.000000

Female
0.000003
0.000019
0.000040
0.000068
0.000091
0.000201
0.000347
0.000750
0.001875
0.001552
0.000283
0.000052
0.000000

Male
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000459
0.002224
0.004839
0.000000
0.000000
0.000000
0.000000

Female
0.000000
0.000000
0.000000
0.000000
0.000000
0.000160
0.000176
0.002138
0.003207
0.000000
0.000000
0.000000
0.000000
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The tables on this page show the Actual and Expected disabilities
for TRS by age under both the old and new disability assumptions, as
well as the Ratio of New Rates to Actual disabilities. As areminder,
we did not change the TRS 2/3 disability rates.

TRS 1 A/E Disability Counts

Male Female
Expected Expected
Old New Old New
Age Actual Rates Rates Ratio Actual Rates Rates Ratio
20-24 0 0 0 0.00 0 0 0 0.00
25-29 0 0 0 0.00 0 0 0 0.00
30-34 0 0 0 0.00 0 0 0 0.00
35-39 0 0 0 0.00 0 0 0 0.00
40-44 2 2 2 0.91 7 5 5 1.41
45-49 14 19 19 0.74 34 35 35 0.96
50-54 47 48 48 0.97 88 92 92 0.96
55-59 15 15 15 0.98 56 75 75 0.75
60-64 0 1 1 0.00 0 2 2 0.00
65+ 0 0 0 0.00 0 0 0 0.00
Total 78 86 86 0.91 185 209 209 0.89

TRS 2/3 A/E Disability Counts
Male Female
Age Actual Expected Ratio Actual Expected Ratio

20-24 0 0 0.00 0 0 0.00
25-29 0 1 0.00 0 1 0.00
30-34 0 1 0.00 0 3 0.00
35-39 2 2 0.82 4 4 1.02
40-44 1 4 0.24 ) 8 0.40
45-49 4 8 0.52 12 16 0.76
50-54 © 10 0.91 23 22 1.03
55-59 13 8 1.66 29 16 1.84
60-64 8 6 1.25 20 12 1.67

65+ 0 0 0.00 0 0 0.00
Total 37 41 0.91 91 82 1.12
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SERS 2/3 The table below shows the A/E ratios for SERS 2/3 after we
removed the data as described in the Data section.
Past Experience SERS 2/3 Disability Counts by Age
Male Female
We analyzed the data by looking at overall fit by year, as well as all Age Actual Expected Ratio  Actual Expected Ratio
data combined by plan, age, and gender to make slight adjustments 20-24 0 0 0.00 0 0 0.00
to the School Employees’ Retirement System (SERS) disability rates. 25-29 0 0 0.00 0 0 0.00
30-34 0 0 0.00 3 2 1.41
T T N [ he table to the left shows  BEEED 2 2 147 3 10 031
the year-by-year Actual 40-44 1 6 0.18 8 11 0.74
Males and Females and Expected disabilities 45-49 9 12 0.74 27 27 0.99
Year Actual Expected Ratio for SERS 2/3. 50-54 21 24 0.89 38 73 0.52
1995 55-59 37 42 0.87 71 77 0.92
1996 60-64 53 62 0.85 41 60 0.68
1997 65+ 4 6 062 1 2 047
1998 Total 127 155 0.82 192 262 0.73

1999
2000

2001 31 42 0.75 .
2002 ) 44 078 Methods and Format of Assumptions
Zgg: i; 22 8;2 For the SERS plans, we considered t.he same alternatives and
: made the same relative changes as in PERS. Please see the PERS -
2005 34 50 0.67 . . . .
Methods and Format Assumptions section for more information.
2006 30 53 0.56
2007 25 57 0.44
2008 18 59 0.30
2009 24 63 0.38
2010 27 66 0.41
2011 27 67 0.40
2012 16 66 0.24
Total 500 877 0.57
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Best Estimate SERS Disability Rates

The following table shows a sampling of the Old, Actual, and New
disability rates for the SERS Plans 2/3.

SERS Plans 2/3 Disability Rates
Old Rates Actual Rates New Rates
Age Male Female Male Female Male Female
20 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
25 0.000000 0.000000/|0.000000 0.000000 |0.000000 0.000000
30 0.000000 0.000048 0.000000 0.000000 | 0.000000 0.000048
35 0.000081 0.000176{0.000000 0.000000| 0.000081 0.000176
40 0.000258 0.000164  0.000000 0.000154 | 0.000258 0.000164
45 0.000568 0.000201|0.001510 0.000366 | 0.000528 0.000214
50 0.001102 0.000797 | 0.000649 0.000206|0.001213 0.000611
55 0.003175 0.002166|0.002889 0.001833|0.002787 0.001742
60 0.007200 0.0058880.010222 0.002772|0.006404 0.004971
65 0.012600 0.004069|0.007937 0.005682 | 0.005928 0.004121
70 0.001260 0.001538 0.000000 0.0000000.001271 0.001816
75 0.000126 0.000581 | 0.000000 0.000000| 0.000272 0.000800
80 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

The table below shows the Actual and Expected disabilities for
SERS 2/3 by age under both the old and new disability assumptions,
as well as the Ratio of New Rates to actual disabilities.

SERS 2/3 A/E Disability Counts

Male Female
Expected Expected
Ooid New Old New
Actual Rates Rates Ratio Actual Rates Rates Ratio
20-24 0 0 0 0.00 0 0 0 0.00
25-29 0 0 0 0.00 0 0 0 0.00
30-34 0 0 0 0.00 3 2 2 1.41
35-39 2 2 2 1.17 3 10 10 0.31
40-44 1 6 6 0.18 8 11 11 0.74
45-49 9 12 12 0.73 27 27 27 0.99
50-54 21 24 25 0.85 38 73 57 0.66
55-59 37 42 37 0.99 71 77 63 1.12
60-64 53 62 53 0.99 41 60 56 0.73
65+ 4 6 4 1.09 1 2 2 0.44
Total 127 155 139 0.91 192 262 229 0.84
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PSERS 2 The table below shows the A/E ratios for PSERS after we removed
the data as described in the Data section.

Past Experience PSERS Disability Counts by Age
Male Female

The Public Safety Employees’ Retirement System (PSERS) opened Age Actual Expected Ratio  Actual Expected Ratio
in 2006 and did not have enough experience data to develop plan- 20-24 0 0 0.00 0 0 0.00
specific assumptions in the prior study. For this study, PSERS 25-29 0 0 0.00 0 0 0.00
experience continues to be limited. We used updated PERS 30-34 0 0 0.00 0 0 0.00
disability rates to model disabilities when PSERS service is less than 35-39 0 0 0.00 0 0 0.00
tenyears. 40-44 0 1 0.00 0 0 0.00
45-49 1 1 0.81 0 1 0.00
The table on the left shows 50-54 0 2 0.00 1 1 1.20
PSERS Disability Counts by Year the year-by-year Actual 55.59 > 5 1.04 0 1 0.00
Plan 2 and Expected disabilities 60-64 1 1 0.81 0 0 0.00
Year Actual Expected Ratio for PSERS, as well as the 65+ 0 0 0.00 0 0 0.00
2007 Ratio of A/E counts. Total 4 8 0.50 1 3 0.33

2008
2009
2010
2011
2012
Total

Methods and Format of Assumptions

O N O -~ N O

12 0.47 Whenever we consider changes to methods and formats of
assumptions we must balance the desire for precision with the
potential for increasing the complexity of the model. Based on the
different plan provisions for PSERS, we made the following change.

@ Increased disability rates for people with more than
ten years of service because members with ten or more
years of PSERS service receive benefits actuarially
reduced from an earlier age. Without sufficient
experience, we based the increased rates on future
expectations only.
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Best Estimate PSERS Disability Rates

The table on this page shows a sampling of the Old, Actual, and New
Rates for PSERS.

PSERS Disability Assumptions

New Rates
Old Rates Actual Rates Service <10 Years Service 2 10 Years
Age Male Female Male Female Male Female Male Female
20 0.000000 0.000000 0.000000 0.000000| 0.000000 0.000000 0.000000 0.000000
25 0.000052 0.000000 0.000000 0.000000| 0.000052 0.000000 0.000052 0.000000
30 0.000115 0.000056 0.000000 0.000000| 0.000115 0.000056 0.000115 0.000056
35 0.000156 0.000194 0.000000 0.000000| 0.000156 0.000194 0.000158 0.000197
40 0.000235 0.000275 0.000000 0.000000| 0.000235 0.000275 0.000298 0.000348
45 0.000476 0.000467 0.000000 0.000000| 0.000476 0.000467 0.000607 0.000596
50 0.000922 0.001003 0.000000 0.000000| 0.000922 0.001003 0.001182 0.001285
55 0.002630 0.002782 0.005882 0.000000| 0.002630 0.002782 0.003409 0.003606
60 0.007603 0.007681 0.000000 0.000000| 0.007863 0.007681 0.000000 0.000000
65 0.010244 0.010271 0.000000 0.000000| 0.006146 0.005257 0.000000 0.000000
70 0.010244 0.010271 0.000000 0.000000| 0.000000 0.000000 0.000000 0.000000
75 0.010244 0.010271 0.000000 0.000000| 0.000000 0.000000 0.000000 0.000000
80 0.000000 0.000000 0.000000 0.000000| 0.000000 0.000000 0.000000 0.000000

Appendices



72 2007-2012 Demographic Experience Study

This table shows the Actual and Expected disabilities for PSERS
members, using rates for members with less than ten years of
service, by age under both the old and new disability assumptions,
as well as the Ratio of New Rates to Actual disabilities.

PSERS A/E Disability Counts
Male Female

Expected Expected
Oold New Rates (o][¢] New Rates
Age Actual Rates (Service <10) Ratio Actual Rates (Service <10) Ratio

20-24 0 0 0 0.00 0 0 0 0.00
25-29 0 0 0 0.00 0 0 0 0.00
30-34 0 0 0 0.00 0 0 0 0.00
35-39 0 0 0 0.00 0 0 0 0.00
40-44 0 1 1 0.00 0 0 0 0.00
45-49 1 1 1 0.81 0 1 1 0.00
50-54 0 2 2 0.00 1 1 1 1.20
55-59 2 2 2 0.99 0 1 1 0.00
60-64 1 1 1 0.78 0 0 0 0.00

65+ 0 0 0 0.00 0 0 0 0.00
Total 4 8 8 0.50 1 3 3 0.33
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LEOFF LEOFF 1

The table below shows the year-by-year Actual and Expected
Past Experience disabilities for LEOFF 1, as well as the Ratio of A/E counts.
We analyzed the Law Enforcement Officers’ and Fire Fighters’ LEOFF 1 Disability Counts by Year
Retirement System (LEOFF) Plan 1 data by looking at overall fit by (Males and Females)
year, as well as all data combined by plan and age to see if we needed Year Actual Expected Ratio
to make any adjustments to the disability rates. We did not change 1995 157 177 0.89
LEOFF 1 disability rates. 1996 213 172 1.24

1997 154 161 0.96

LEOFF 2 has a more complicated disability benefit structure than 1998 181 151 1.20
most public plans in Washington. Beginning in 2004, several 1999 130 137 0.95
disability benefit improvements were implemented for LEOFF 2. 2000 123 125 0.98
There are both duty-related and non-duty related benefits for 2001 93 111 0.83
this plan. Duty-related disabilities are further classified into 2002 68 102 0.67
occupational and total (or catastrophic) disabilities. Each of these 2003 57 92 0.62
disability classifications can result in a different benefit level. 2004 492 82 0.51
Therefore, we develop assumptions for all three types of disabilities. 2005 18 79 0.25
Please see the LEOFF 2 section for more information about these 2006 o5 63 0.40
assumptions. 2007 10 53 0.19

2008 10 46 0.22
2009 4 38 0.10
2010 0 33 0.00
2011 0 28 0.00
2012 1 23 0.04
Total 1,286 1,667 0.77

We made adjustments to the assumption for all LEOFF 2 disabilities
combined. We found that our duty-related disabilities assumption
was a very close fit to the experience data and made only minor
adjustments. We found that the assumed percent of duty-related
disabilities that are also total (catastrophic) disabilities was a good
fit and we did not change that assumption; it remains at 12 percent.
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LEOFF 1 Disability Counts by Age The table to the left LEOFF 2 All Disability Counts by Age The table to the left

Male and Female shows the A/E ratios Male and Female shows the A/E ratios
Age Actual Expected Ratio for LEOFF 1 after we Age Actual Expected Ratio for all disabilities
20-24 0 0 0.00 removed the data as 20-24 0 0 0.00 combined in LEOFF 2,
25-29 0 0 0.00 described in the Data 25-29 1 5 0.22 after we removed the
30-34 0 0 0.00 section. 30-34 2 16 0.12 data as described in
35-39 1 2 0.40 35-39 11 39 0.28 the Data section.
40-44 75 60 1.25 40-44 16 57 0.28
45-49 303 362 0.84 45-49 22 74 0.30
50-54 545 592 0.92 50-54 56 95 0.59
55-59 228 364 0.63 55-59 41 58 0.71
60-64 30 111 0.27 60-64 16 17 0.94
65+ 1 11 0.09 65+ 1 3 0.39
Total 1,183 1,502 0.79 Total 166 364 0.46
LEOFF 2 Methods and Format of Assumptions
LEOFF 2 Disability Counts by Year Thetabletotheleft  \We considered alternate formats for the assumptions and,
(Males and Females) shows the year- ultimately, decided not to make any changes. For reference, we

Year Actual  Expected  Ratio by-year Actual and considered, but did not adopt:

2005 Expected counts

2006 for all disabilities € Separate rates by gender.

2007 combined in LEOFF 2. Since female members comprise a small minority of total

2008 LEOFF members we chose to keep rates gender-neutral.

2009

2010 € Separate rates by occupation (police v. fire fighter).

The benefits are basically the same for both groups,

2011 23 59 0.39 L. .
2012 10 61 016 and we felt that splitting an already-small system into
Total 184 411 0.45 separate occupation classifications would reduce the

credibility of those separate rates.
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Best Estimate LEOFF Disability Rates The following table shows a sampling of the Old, Actual, and New
Rates for all disabilities combined in LEOFF 2.

The table on the right shows a LEOFF 1 Disability Rates ___
sampling of the Unchanged and Unchanged  Actual LEOFF 2 Disability Rates
Actual Rates for LEOFF 1. Rates Rates (All Disabilities Combined)

Actual

Male & Male &
Age Female Female Old Rates Rates New Rates

20 0.001000  0.000000 Male & Male & Male &
25 0.001000  0.000000 Age Female Female Female
30 0.007968  0.000000 20 0.000124 0.000000 0.000074
35 0.014888  0.000000 25 0.000319 0.000904 0.000191
40 0.023471 0.006579 30 0.000779 0.000361 0.000467
45 0.040000  0.030928 35 0.001345 0.000000 0.000807

50 0.070000  0.069284 40 0.002266  0.000210  0.001360
T 0050000 0.069973 45 0.002994  0.000730  0.001796
60 0100000  0.029730 50 0.005635  0.001461  0.003236
W 0.100000  0.000000 55 0.007955  0.002573  0.005534
70 0.000000  0.000000 60 0.010041  0.008696  0.009462
O 000000 0.000000 65 0.011769  0.000000  0.016180

0.000000  0.000000 70 0.000000  0.000000  0.000000
75 0.000000  0.000000  0.000000
80 0.000000  0.000000  0.000000

80
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The table on LEOFF 2 - Disability Experience
the right shows (All Disabilities Combined)
the Actual and Male and Female
Expected combined Expected
disabilities for old New
LEOFF 2 by age Age Actual Rates Rates Ratio
under both the 20-24

old and new 25-29

assumptions, as well 30-34

as the Ratio of New 35-39

Rates to Actual 40-44

disabilities. 45-49
50-54
55-59
60-64
65+
Total 166 364 237 0.70

The table below shows the actual and expected duty disabilities for
LEOFF 2 by age under both the old and new assumptions, as well as
the Ratio of New Rates to Actual duty-related disabilities.

LEOFF 2 Duty Disability Experience 2005-2012
Expected
Age Actual Old Rates New Rates Ratio
20-24

25-29
30-34
35-39
40-44
45-49
50-54

55-59 30 34 34 0.88
60-64 13 13 13 0.97

65+ 1 1 1 1.20
Total 135 142 143 0.95

The table to the
right shows a
sampling of the
Old, Actual, and
New percent duty

LEOFF 2 — Percent of Disabilities that are
Duty Related

Age
20

Oid
Rates
97.15%

New
Actual Rates
0.00% 97.25%

disabilities in 25 95.71%  100.00% 95.86%
LEOFF 2. 30 94.30%  100.00% 94.50%
35 92.85% 0.00% 93.11%
40 91.45%  100.00% 91.75%
45 88.60%  100.00% 89.00%
50 85.75%  80.00% 86.25%
55 82.90%  40.00% 83.50%
60 82.90%  80.00% 83.50%
65 82.90% 0.00% 83.50%
70 82.90% 0.00% 83.50%
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LEOFF 2 Total (Catastrophic) Disability [EAERe=1el[RCeRuaIH (S} s WSPRS
Male and Female shows the Actual

Age Actual  Expected and Expected total

Ratio

20-24 0 0 0.00 (catastrophic) disabilities Past Experience

25-29 0 0 0.00 over the period studied.

30-34 0 0 0.00 The data proved to We analyzed the data by looking at overall fit by year, as well as

35-39 1 1 0.76 be a good fit to the all data combined by plan and age to make adjustments to the

40-44 2 2 111 assumption, so we left it Washington State Patrol Retirement System (WSPRS) disability

45-49 4 2 1.75 unchanged at 12 percent. rates.

50-54 5 5 0.97 In other words, we

55-59 6 4 167  expect12percentofall ~ IN¢fabletothe WSPRS 1/2 Disability Counts by Year

60-64 0 2 0.00 duty-related disabilities right shows the year-

65+ 0 0 000  tobeclassified as total by-year Actual and (Males and Females)
Total 18 16 141 disabilities. Expected disabilities for  EERCCUA LIS S U Rl
WSPRS 1/2, as well as 1995 4 1
the Ratio of A/E counts. 1996 3 1 3.42

1997 1 1 1.15
1998 1 1 1.13
1999 1 1 1.11
2000 0 1 0.00
2001 0 1 0.00
2002 1 1 1.02
2003 0 1 0.00
2004 1 1 0.96
2005 0 1 0.00
2006 0 1 0.00
2007 1 1 0.95
2008 0 1 0.00
2009 0 1 0.00
2010 1 1 0.84
2011 0 1 0.00
2012 0 1 0.00
Total 14 18 0.76
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The table on the right TS R AT L2l Best Estimate WSPRS Disability Rates
shows the A/E ratios Males and Females
for WSPRS 1/2 by age Age Actual Expected  Ratio The following table shows a sampling of the Old, Actual, and New

after we removed the 20-24 0 0 0.00 Rates for WSPRS 1/2. n—
data as described in the 25.29 1 1 1.41 DR 1 D'sa::t'leates
Data section. 30-34 1 2 0.59 Old Rates Rates New Rates
2322 g 2 822 Male & Male & Male &
Age Female Female Female
45-49 4 4 1.13 20 0.000256  0.000000 0.000052
50-54 1 2 0.41 25 0.000353 0.000000 0.000094
55-59 0 1 0.00 30 0.000488 0.000000 0.000169
60-64 0 0 0.00 35 0.000675 0.000000 0.000306
65+ 0 0 0.00 40 0.000933  0.000000 0.000551
Total 9 15 0.58

45 0.001290 0.001869 0.000995
50 0.001783 0.000000 0.001794
55 0.002465 0.000000 0.003237
60 0.003408 0.000000 0.000560
65 0.000000 0.000000 0.000000
70 0.000000 0.000000 0.000000
75 0.000000 0.000000 0.000000
80 0.000000 0.000000 0.000000

Methods and Format of Assumptions

We considered alternate formats for the assumptions, and
ultimately decided not to make any changes. For reference, we
considered, but did not adopt:

€ Separate rates by gender.
Because female members comprise a small minority of
total members for those systems we chose to keep rates
gender-neutral.

€ Separate rates by plan.
At this time, Plan 2 does not have enough experience
data with which to develop a credible rate.
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The table below shows the actual and expected disabilities
for WSPRS 1/2 by age under both the Old and New disability
assumptions, as well as the Ratio of New Rates to actual disabilities.

WSPRS 1/2 A/E Disability Counts
Males and Females

Expected
(0][] New
Age Actual Rates Rates Ratio
20-24

o

o
o

25-29 1 1 0 4.62
30-34 1 2 1 1.50
35-39 0 3 1 0.00
40-44 2 3 2 0.95
45-49 4 4 3 1.32
50-54 1 2 3 0.37
55-59 0 1 1 0.00
60-64 0 0 0 0.00

65+ 0 0 0 0.00
Total 9 15 11 0.82
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Termination Rates The following table shows, by service level, the Actual-to-Expected
(A/E) ratios for PERS after we removed the data described in the
Data section. As aresult, the total Actual and Expected counts will
not match the prior table.

By System
PERS Termination Experience by Service Level
Males Females
Ratio Actual Expected

Please note that the following termination rates are set by
system. In other words, there will only be one set of rates for all Service = Actual Expected

Ratio

plans within a system, rather than separate rates for Plan 1 and 12,551 12,609 1.00 15,497 16,404
Plans 2/3. However, we will continue to study and review each plan 11,799 12,291 0.96 15,919 16,757 0.95
individually and may calculate plan-specific rates in a future study. 6,217 6,480 0.96 9,176 9,415 0.97
4,157 4,347 0.96 6,466 6,569 0.98
3,270 3,397 0.96 4,684 4,867 0.96
PERS 2,673 2,688 0.99 3,873 3,910 0.99
6,887 6,953 0.99 10,268 10,547 0.97
Past Experience 4,632 4,981 0.93 6,381 6,381 1.00
2,552 2,784 0.92 3,155 3,254 0.97
The table to the right PERS Termination Experience 1;?; 232 11‘91 12;; 1?:2 12;
shows the year-by-year by Year ' :
Actual and Expected Year Actual Expected Ratio = = Al = - -
terminations using Total 56,188 57,763 0.97 77,035 79,381 0.97

1995 8,872 9,555 0.93
1996 8,348 9,233 0.90
1997 9,007 9,266 0.97
1998 9,103 9,379 0.97
1999 10,033 9,956 1.01
2000 11,423 10,201 1.12
2001 9,032 10,415 0.87
2002 8,972 10,330 0.87
2003 8,904 10,027 0.89
2004 8,833 9,752 0.91
2005 10,554 9,827 1.07
2006 11,823 9,627 1.23
2007 7,706 9,715 0.79
2008 10,523 10,167 1.04
2009 9,791 10,467 0.94
2010 8,763 9,359 0.94
Total 151,687 157,275 0.96

the old termination Totals and ratios may not agree due to rounding.

rate assumptions for
the Public Employees’
Retirement System
(PERS).
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shrinking size of the population and the fact that the
majority of the active Plan 1 population is retirement

We found that the early service years have the largest termination eligible.
rates. We also found that terminations spike beginning at 20 years

of service.

Males Females

Service New New
Levels Old Ratio Ratio Old Ratio Ratio

0-5 97% 97% 97%
6-19 96% 98% 98% 99%
20-30 118% 107% 126% 110%

In light of this information, we reviewed the trends in the actual
termination rates using three service-based cohorts:

¢ 0-5.
The actual terminations fit expected terminations, so
very little adjustment to the old termination rates were
needed.

¢ 6-19.
We fit the actual terminations to exponential trend lines
and used our professional judgment to create new rates.

¢ 20-30.
We fit the actual terminations to exponential trend lines
and used our professional judgment to create new rates.

We considered alternate formats for the assumptions and,
ultimately, decided not to make any changes. For reference, we
considered, but did not adopt:

€ Separate rates for each plan.
We will consider separate termination rates for Plan 2
and Plan 3 in the future if we have enough experience
data for each plan and find that the experience for
each plan is materially different. We did not consider
separate termination rates for Plan 1 due to the

Unisex rates for the system.

We considered creating unisex rates for all plans.
However, we found that male and female rates are
materially different and ultimately chose to continue to
distinguish rates by gender.

€ Rates by age.
We believe termination rates are more strongly tied to
service than to age, so we chose not to use age-based
assumptions.

Best Estimate PERS Termination Rates

The table on the following page shows the Old, Actual (1995-2010
experience, excluding the years we removed), and New termination
rates for PERS.
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PERS Termination Rates* The table below shows the Actual and Expected terminations for
Males Females PERS by service, using the new termination rate assumptions for
New New experience from 1995-2010, excluding the years we removed.
Service Old Rates Actual Rates Old Rates Actual Rates

0.262 0.261 0.262 0.268 0.253 0.262 PERS Under New Assumptions

0.155 0.148 0.155 0.168 0.159 0.168 Males Females

0.101 0.097 0.101 0.117 0.114 0.117 Service = Actual Expected Ratio Actual Expected Ratio
0.075 0.072 0.075 0.093 0.091 0.093 12,551 12,609 1.00 | 15,497
0.063 0.061 0.063 0.076 0.073 0.076 11,799 12,291 096 |[15919 16,757  0.95
0.054 0.054 0.054 0.067 0.066 0.067 6,217 6,480 096 | 9,176 9415 097
0.046 0.046 0.045 0.061 0.058 0.058 4,157 4347 096 | 6,466 6,569  0.98
0.043 0.043 0.042 0.055 0.054 0.053 3,270 3,397 096 | 4,684 4,867  0.96
0.038 0.037 0.039 0.050 0.048 0.049 2,673 2,688 099 | 3,873 3,910  0.99
0.036 0.036 0.036 0.045 0.044 0.045 6,887 6,877 1.00 |10,268 10,312 1.00
0.034 0.033 0.034 0.041 0.040 0.042 4,632 4,821 096 | 6,381 6,502  0.98
0.031 0.029 0.031 0.037 0.037 0.038 2,552 2612 098 | 3,155 3,118 1.01
0.030 0.028 0.029 0.034 0.035 0.035 1,124 1,077 1.04 | 1,317 1,208 1.09

(=}

© 00 NO O A~ WOWDN =

0.029 0.026 0.027 0.032 0.031 0.033 312 265 1.18 277 251 1.10
0.028 0.026 0.025 0.031 0.032 0.030 14 10 1.47 22 8 2.85
0.027 0.023 0.024 0.030 0.029 0.028 Total 56,188 57,473 0.98 | 77,035 78,997 0.98
0.024 0.023 0.022 0.027 0.027 0.025 Totals and ratios may not agree due to rounding.

0.022 0.020 0.020 0.024 0.025 0.023
0.020 0.018 0.019 0.022 0.021 0.022
0.017 0.016 0.018 0.020 0.017 0.020
0.014 0.017 0.015 0.017 0.021 0.018
0.012 0.013 0.013 0.014 0.017 0.016
0.010 0.010 0.011 0.012 0.014 0.014
0.008 0.011 0.010 0.011 0.012 0.012
0.008 0.009 0.009 0.008 0.012 0.011
0.007 0.009 0.007 0.007 0.013 0.009
0.006 0.009 0.006 0.006 0.010 0.008
0.007 0.006 0.006 0.006 0.006 0.007
0.006 0.005 0.005 0.005 0.006 0.006
0.005 0.004 0.004 0.004 0.003 0.006
0.005 0.006 0.004 0.004 0.012 0.005
*For display purposes, rates have been rounded.
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TRS The following table shows, by service level, the A/E ratios for TRS
after we removed the data described in the Data section. As a

. result, the total Actual and Expected counts will not match the prior
Past Experience table.

TRS Termination Experience by Service Level

The next table shows the year-by-year Actual and Expected

terminations using the old termination rate assumptions for the Males Females
Teachers’ Retirement System (TRS). Service Actual Expected Ratio Actual Expected Ratio
0 692 655 1.06 | 2,087
TRS Termination Experience by Year 1 1202 1364 0.95 | 3.885 4102 0.95
weEr o edlE) sgpeeGd S 2 839 838 100 | 2,846 2878 099
Lk LIS 15 ULEls 3 629 577 109 | 2392 2232  1.07
LBkl 1,766 1,869 0.95 4 526 525  1.00 | 1,971 1777 1.1
1) BEES 112 0.90 5 444 437 1.01 | 1,610 1482 1.09
1998 1817 1856 0.98 XM 1112 1,053 106 | 4052 3630  1.12
1999 2020 135572 E00 761 705 108 | 2268 2059  1.10
AUy 2,233 1,920 1.16 427 369 116 | 1,205 1,087 1.1
2001 31 L 155 310 235 132 | 679 459  1.48
AP 2,780 2,424 1.15 199 151 132 | 251 184 137
2003 2,289 2,392 0.96 . s 489 o s 34
AU 2,258 2,288 0.99 Total 7,248 6914 1.05 |23257 21,889  1.06

2005 2,609 2,274 1.15
2006 2,691 2,305 1.17
2007 1,448 2,318 0.62
2008 2,543 1,990 1.28
2009 2,158 1,989 1.09
2010 2,099 1,946 1.08
Total 35,544 33,108 1.07

Totals and ratios may not agree due to rounding.
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Methods and Format of Assumptions

We found that the early service years have the largest termination
rates. We also found that terminations spike beginning at 20 years
of service.

Males Females

Service New New
Levels Old Ratio Ratio Old Ratio Ratio

0-5 100% 101%
6-19 108% 101% 111% 101%
20-30 135% 109% 146% 101%

In light of this information, we chose to study the actual termination
rates as three service-based cohorts similar to PERS.

For TRS, we considered the same alternatives and made the same
relative changes as in PERS. Please see the PERS - Methods and
Format of Assumptions section above for more information.

Best Estimate TRS Termination Rates

The table to the right shows the Old, Actual (1995-2010 experience,
excluding the years we removed), and New termination rates for
TRS.

Appendices

0 0.108
1 0.093
2 0.060
3 0.043
4 0.041
5 0.037
6 0.032
7 0.025
8 0.022
9 0.021
10 0.020
11 0.019
12 0.019
13 0.014
14 0.013
15 0.012
([ 0.012
17 0.011
18 0.010
19 0.009
20 0.009
21 0.007
22 0.007
23 0.007
24 0.007
25 0.007
26 0.007
27 0.006
28 0.005
29 0.005
30 0.004

Service |Old Rates

TRS Termination Rates*

Males

Actual
0.114
0.088
0.060
0.047
0.041
0.037
0.031
0.028
0.022
0.025
0.019
0.021
0.019
0.016
0.018
0.015
0.014
0.012
0.010
0.012
0.014
0.010
0.009
0.008
0.008
0.011
0.010
0.009
0.006
0.003
0.024

New
Rates
0.111
0.090
0.060
0.045
0.041
0.037
0.030
0.027
0.025
0.023
0.021
0.020
0.018
0.017
0.015
0.014
0.013
0.012
0.012
0.011
0.010
0.010
0.009
0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006

Old Rates

0.109
0.097
0.072
0.059
0.050
0.045
0.040
0.034
0.030
0.024
0.023
0.022
0.020
0.017
0.017
0.016
0.015
0.013
0.012
0.011
0.011
0.008
0.008
0.007
0.007
0.007
0.007
0.006
0.005
0.005
0.004

*For display purposes, rates have been rounded.

Females

Actual
0.114
0.092
0.071
0.063
0.056
0.049
0.044
0.039
0.032
0.028
0.027
0.023
0.023
0.018
0.018
0.015
0.019
0.016
0.012
0.014
0.015
0.014
0.011
0.010
0.009
0.010
0.010
0.009
0.005
0.005
0.014

New
Rates
0.111
0.095
0.072
0.061
0.053
0.047
0.041
0.037
0.033
0.030
0.027
0.024
0.021
0.019
0.017
0.016
0.016
0.015
0.015
0.014
0.013
0.013
0.012
0.011
0.010
0.010
0.009
0.009
0.008
0.008
0.007
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The following table shows the Actual and Expected terminations SERS
for TRS by service, using the new termination rate assumptions for
experience from 1995-2010, excluding the years we removed.

Past Experience
TRS Under New Assumptions
Males Females The table to the SERS Termination Experience by Year
Service Actual Expected Ratio Actual Expected Ratio right shows the Year Actual Expected Ratio
692 674 1.03 2,087 year-by-year Actual 1995 3,329 3,535 0.94
1,292 1,328 0.97 3,885 3,993 0.97 and Expected 1996 3,205 3,422 0.94
839 838 1.00 2,846 2,862 0.99 terminations 1997 3,578 3,509 1.02
629 603 1.04 2,392 2,312 1.03 using the old 1998 3,811 3,699 1.03
526 526 1.00 1,971 1,874 1.05 termination rate 1999 4,107 3,726 1.10
444 441 1.01 1,610 1,546 1.04 assumptions for the 2000 1,161 3,883 0.30
1,112 1,099 1.01 4,052 3,954 1.02 School Emp|0yeeS’ 2001 3,565 3,998 0.89
761 753 1.01 2,268 2,278 1.00 Retirement System 2002 3,759 3,948 0.95
427 421 1.01 1,205 1,189 1.0 (SERS). 2003 4,055 3,921 1.03
310 297 1.04 679 666 1.02 2004 3,633 3,635 1.00
199 180 1.10 251 263 0.95 2005 3,998 3,612 1.11
17 5 3.34 11 6 1.78 2006 4,002 3,597 1.11
Total 7,248 7,165 1.01 23,257 22,985 1.01 2007 2,716 3,596 0.76
Totals and ratios may not agree due to rounding. 2008 3,743 3,357 1.1

2009 3,078 3,397 0.91
2010 2,936 3,304 0.89
Total 54,676 58,139 0.94
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The table below shows, by service level, the A/E ratios for SERS after For SERS, when applicable, we considered the same alternatives and

we removed the data described in the Data section. As aresult, the
total Actual and Expected counts will not match the prior table.

SERS Termination Experience by Service Level

Males Females
Service Actual Expected Ratio Actual Expected Ratio

0.92
2,076 2,176 0.95 6,602 6,345 1.04
1,386 1,357 1.02 4,391 4,283 1.03
973 1,009 0.96 3,228 2,959 1.09
698 724 0.96 2,608 2,351 1.11
1,781 1,841 0.97 7,416 7,070 1.05
739 786 0.94 3,531 3,627 0.97
315 342 0.92 1,471 1,705 0.86
149 102 1.46 457 385 1.19
36 21 1.74 78 42 1.84
2 2 1.28 2 2 1.04
Total 10,362 10,762 0.96 | 36,872 35,900 1.03

Totals and ratios may not agree due to rounding.

Methods and Format of Assumptions

We found that the early service years have the largest termination
rates. We also found that terminations spike beginning at 20 years
of service.

Males Females
Service New New
Levels Old Ratio Ratio Old Ratio Ratio
0-4 96% 97% 104%
5-19 95% 99% 100% 100%
20-30 151% 113% 125% 108%

In light of this information, we chose to study the actual termination

rates as three service-based cohorts similar to PERS.

made the same relative changes as in PERS. Please see the PERS
- Methods and Format of Assumptions section above for more
information.

Best Estimate SERS Termination Rates

The table on the following page shows the Old, Actual (1995-2010
experience, excluding the years we removed), and New termination
rates for SERS.

Appendices



2007-2012 Demographic Experience Study 87

SERS Termination Rates* The table below shows the Actual and Expected terminations for
Males Females SERS by service, using the new termination rate assumptions for
Service old Actual New old Actual New experience from 1995-2010, excluding the years we removed.
(] 0.256 0.235 0.245 0.199 0.198 0.199 .
1 0159 0151 0159 | 0131 0137  0.131 SERN?allje"Sder B Assumptm"f:emales
2 0.117 0.119 0.117 0.103 0.106 0.103 Service | Actual Expected Ratio Actual Expected Ratio
3 0.100 0.096 0.100 0.079 0.086 0.079 0.96
4 8'88; 8'828 8'8223 8'822 8'325 8'322 2,076 2,176 0.95 | 6,602 6,345 1.04
g 0'021 0'062 0'061 0'056 0'05; 0.056 IS0 el e el e 1.03
7 0-056 0-055 0-056 0-053 0-055 0-053 973 1.009 0.9 | 3,228 2,959 1.09
8 0-050 0-047 0-051 0-050 0-051 0-050 698 724 0.96 | 2,608 2,351 1.1
9 0.048 0.046 0.047 0.047 0.047 0.047 1.781 1,806 0.99 7,416 7,070 1.05
' ' ' ' ' ' 7 7 1.01 1 27 97
0.044 0.042 0.043 0.046 0.045 0.046 3?2 322 0 86 ?‘5;1 ?'305 g :6
0.041 0.042 0.039 0.045 0.044 0.045 v R 1'12 ’457 ’421 1'09
0.039 0.036 0.036 0.044 0.042 0.044 36 30 1'18 78 . 1'08
0.037 0.031 0.033 0.044 0.044 0.044 2 3 0'79 5 4 0'54
0.033 0.030 0.030 0.043 0.039 0.043 Total 10.362 10.596 0-98 36.872 35.968 1'03
0.031 0029  0.027 | 0043 0037  0.043 ofa ! ! : ’ ! :

0.028 0.025 0.025 0.039 0.034 0.039 Totals and ratios may not agree due to rounding.

0.026 0.026 0.025 0.036 0.032 0.036
0.023 0.020 0.024 0.035 0.031 0.035
0.020 0.017 0.024 0.032 0.026 0.032
0.018 0.030 0.023 0.029 0.032 0.030
0.017 0.028 0.023 0.027 0.032 0.028
0.016 0.022 0.022 0.025 0.027 0.027
0.015 0.019 0.021 0.021 0.028 0.026
0.015 0.016 0.018 0.019 0.030 0.025
0.012 0.019 0.016 0.016 0.023 0.023
0.010 0.016 0.014 0.012 0.026 0.021
0.008 0.019 0.012 0.009 0.017 0.019
0.005 0.013 0.011 0.007 0.019 0.017
0.005 0.004 0.009 0.007 0.016 0.015
0.005 0.010 0.008 0.007 0.011 0.014
*For display purposes, rates have been rounded.
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PSERS

The Public Safety Employees’ Retirement System (PSERS) Plan 2
opened in 2006 and did not have enough experience data to develop
plan-specific assumptions in the prior study. Thus, in the prior study
we used the rates that were established when the plan was created
(PERS termination rates).

We will continue to assume PERS termination rates for PSERS
active employees. However, we will continue to monitor the
appropriateness of these termination rates for PSERS 2. Please see
PERS for Old and New termination rates.

LEOFF
Past Experience
The table to the LEOFF Termination Experience by Year
right shows the Year Actual Expected Ratio
year-by-year Actual 1995 209 240 0.87
and Expected 1996 223 247 0.90
terminations 1997 224 252 0.89
using the old 1998 251 255 0.98
termination rate 1999 295 254 1.16
assumptions for the 2000 302 275 1.10
Law Enforcement 2001 239 264 0.91
Officers’ and 2002 241 276 0.87
Fire Fighters’ 2003 237 268 0.89
Retirement System 2004 265 276 0.96
(LEOFF). 2005 263 258 1.02
2006 262 268 0.98
2007 211 284 0.74
2008 266 293 0.91
2009 235 295 0.80
2010 200 277 0.72
Total 3,923 4,282 0.92

2007-2012 Demographic Experience Study

The table to the right shows,
by service level, the A/E ratios
for LEOFF after we removed

LEOFF Termination Experience by

Service Level

Service Actual Expected Ratio

the data described in the Data 578 574 1.01
section. As aresult, the total 547 564 0.97
Actual and Expected counts 261 270 097
will not match the prior table. 202 227 0.89
164 211 0.78
796 879 0.91
512 544 0.94
267 277 0.96
123 148 0.83
23 40 0.57
0 0 0.00
Total 3,473 3,734 0.93
Totals and ratios may not agree due to

rounding.

Methods and Format of Assumptions

We found that the early service years
have the largest termination rates.
We also found that termination

rates decrease at an approximate
linear trend after the second level of
service.

Males and Females

New
Ratio
98%
97%

Service
Levels

0-2
3-30

Old Ratio
98%
90%

In light of this information, we chose to study the actual termination
rates as two service based cohorts:

¢ 0-2.
We decided to keep the old termination rates.

¢ 3-30.
We fit the actual terminations to a linear trend line and
used our professional judgment to create new rates.
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We considered alternate formats for this assumption and,
ultimately, decided not to make any changes. For reference, we
considered, but did not adopt:

€ Separate rates by gender.
Since female members comprise a small minority of total
LEOFF members we chose to keep rates gender-neutral.

€ Separate rates by occupation.
We chose not to make this change since the higher
terminations (law enforcement) for one group offset
the lower terminations in the other (fire fighters).
Additionally, the benefits are basically the same for both
groups, and we felt that splitting an already small system
into separate occupation classifications would reduce
the credibility of those separate rates.

Best Estimate LEOFF Termination Rates

The table on the right shows the Old, Actual (1995-2010
experience, excluding the years we removed), and New termination
rates for LEOFF.

Service

=
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Oid
Rates
0.107
0.048
0.024
0.022
0.020
0.020
0.019
0.019
0.018
0.017
0.017
0.015
0.015
0.014
0.011
0.011
0.010
0.008
0.009
0.009
0.009
0.008
0.008
0.007
0.007
0.007
0.008
0.007
0.006
0.002
0.002

Actual
0.108
0.047
0.024
0.019
0.016
0.018
0.018
0.017
0.015
0.016
0.017
0.015
0.013
0.012
0.011
0.012
0.010
0.007
0.008
0.008
0.009
0.007
0.006
0.006
0.004
0.005
0.005
0.000
0.003
0.003
0.000

LEOFF Termination Rates*

New
Rates

0.107
0.048
0.024
0.019
0.019
0.018
0.017
0.017
0.016
0.015
0.015
0.014
0.014
0.013
0.012
0.012
0.011
0.010
0.010
0.009
0.008
0.008
0.007
0.006
0.006
0.005
0.004
0.004
0.003
0.002
0.002

*For display purposes, rates have been

rounded.
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T A S S Thetabletotheleftshows WSPRS

ST A T O R S B E Ll the Actual and Expected
578 574 1.01  terminations for LEOFF .
547 564 007 by service, using the Past Experience
261 270 097 newterminationrate
202 203 100  assumptions for experience Thetable tothe WSPRS Termination Experience by Year
164 193 085 from 1995-2010, excluding right shows the Year Actual Expected Ratio
796 788 101 theyearswe removed. year-by-year Actual 1995 9 11 0.84
512 501 1.02 and Expected 1996 9 9 1.00
267 304 0.88 terminations using 1997 8 10 0.81
123 131 0.94 the old termination 1998 10 10 1,00
23 26 0.88 rate assumptions 1999 10 10 0.99
0 0 0.00 for the Washington 2000 13 11 118
Total 3473 3556  0.98 State Patrol 2001 9 12 0.74
Retirement System 2002 16 13 126

Totals and ratios may not agree due to
rounding. (WSPRS). 2003 8 12 0.65

2004 17 13 1.32
2005 17 12 1.44
2006 17 11 1.56
2007 12 10 1.16
2008 18 10 1.74
2009 11 12 0.93
2010 8 11 0.71
Total 192 177 1.08
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The table on the right shows,
by service level, the A/E ratios
for WSPRS after we removed
the data described in the Data
section. As aresult, the total
Actual and Expected counts
will not match the prior table.

WSPRS Termination Experience

Service
0

O NO GO A~ WODN =

)

Total

by Service Level
Expected Ratio

Actual

9

4

7
17
13
19
18
10
17
10
26
15
6
171

7
7
13
15
16
11
11
10
10
8
26
15
5
155
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1.36
0.54
0.56
1.10
0.82
1.67
1.59
0.97
1.75
1.18
1.00
1.03
1.22
1.11

Totals and ratios may not agree due to

rounding.

Methods and Format of Assumptions

In the WSPRS Termination Males and Females

Experience by Service Level table we BNV New
can see that WSPRS terminations Levels Old Ratio Ratio
are unique from other systems. 0-4 86% 99%
WSPRS terminations do not steadily 5-24 125% 107%

decline as the member’s service level
increases. WSPRS terminations seem to jump from higher-than-
expected to lower-than-expected in the subsequent year.

In light of this information, we chose to study the actual termination
rates as two service based cohorts:

¢ 0-4.
We used our professional judgment to fit a trend line to
the actual data.

¢ 5-24.
We fit the actual terminations to a natural log trend line
and used our professional judgment to create new rates.

We considered alternate formats for this assumption and,
ultimately, decided not to make any changes. For reference, we
considered, but did not adopt:

€ Separate rates by gender.
Since female members comprise a small minority of
total WSPRS members we chose to keep rates gender-
neutral.

€ Separate rates by plan.
At this time, Plan 2 does not have enough experience
data with which to develop a credible rate.
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Best Estimate WSPRS Retirement Rates The table to the right WSPRS Under New Assumptions
shows the Actual and Service Actual Expected Ratio
WSPRS Termination Rates* The table on the left shows Expected terminations for 0 9 8 1.07
Service Rates  Actual ool the Old, Actual (1995- WSPRS by service, using 1 4 5 0.78
0 0.033 0.045 0.042 2010 experience, excluding the new termination rate 2 7 10 0.72
1 0.029 0.016 0.020 the years we removed), and assumptions for experience 3 17 13 1.31
2 0.026 0.014 0.020 New termination rates for  from 1995-2010, excluding 4 13 14 0.93
3 0024 0026 0020 VSPRS. the years we removed 5 19 14 1.32
4 0.023 0.019 0.020 6 18 14 1.26
5 0.016 0.026 0.020 7 10 12 0.82
6 0.015 0.024 0.019 8 17 11 1.51
7 0.014 0.014 0.017 9 10 10 1.04
8 0.014 0.024 0.016 26 31 0.84
9 0.013 0.016 0.015 15 14 1.05
10 0.010 0.008 0.013 6 6 1.06
11 0.010 0.009 0.012 Total 171 163 1.05
12 0.009 0.012 0.011 Totals and ratios may not agree due to

0.009 0.002 0.010 rounding.
0.009 0.017 0.009
0.007 0.009 0.008
0.007 0.002 0.007
0.006 0.006 0.006
0.006 0.011 0.006
0.006 0.005 0.005
0.003 0.000 0.004
0.003 0.003 0.004
0.003 0.006 0.003
0.003 0.005 0.003
0.002 0.003 0.002
0.000 0.000 0.000

*For display purposes, rates have been
rounded.
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Service-Based Salary

PERS

Past Experience

Over the 26-year study period (excluding 2010-2012), we observed
lower than expected salary increases at the beginning of a Public
Employees’ Retirement System (PERS) member’s career, but higher
than expected salary increases later in the PERS member’s career.

The table below shows, by service, the Actual-to-Expected (A/E)
ratios for PERS total salary increases.

PERS A/E Total Salary Increases

Service Actual Expected* Ratio

10.27% 10.37% 0.99

8.81% 9.01% 0.98

7.73% 7.97% 0.97

6.98% 7.04% 0.99

6.32% 6.31% 1.00

5.10% 5.03% 1.02

4.34% 4.30% 1.01

4.09% 4.07% 1.01

3.99% 4.02% 0.99

Total 5.46% 5.47% 1.00

*Expected reflects (1+old service based
salary scale) *(1+actual GSX) -1. Actual
inflation=3.13% and actual productivity =
0.89%.

93

Methods and Format of Assumptions

As noted in the Data section above, we removed Great Recession
data due to its short-term impact on salaries and consistency with

the 2013 Economic Experience Study.

To get from total salary increases to service-based assumptions, we
backed out an actual general salary increase developed during the
2013 Economic Experience Study. The actual PERS general salary
increase was 4.02 percent.

We considered alternate formats for the assumptions and,
ultimately, decided not to make any changes. For reference, we
considered, but did not adopt:

€ Salary increase assumptions by valuation year.
We studied the total salary increase, by valuation year,
and did not observe a trend.

€ Salary increase assumptions by age.
We think salary is more strongly tied to service than to
age, so we chose not to use age-based salary increase
assumptions.

€ Salary increase assumptions by plan.
We studied the total salary increase, at each service
level for Plans 2/3 and observed similar salary increase
trends.

We chose not to apply separate salary increase
assumptions for Plan 1, because experience in the closed
planis shrinking.

€ Salary increase assumptions by gender.
We studied the total salary increase by valuation year,
for males and females, and observed similar increases.
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€ Lagged inflation.
We considered implementing a lagged (or delayed)
inflation, but did not find a consistently stronger
correlation between lagged inflation and salary increase
than non-lagged inflation and the salary increase. We
studied this to observe whether inflation had a delayed
effect on salary.

Best Estimate Service-Based Salary Rates

The chart below shows a comparison of actual Service-Based Salary
(SBS) increases and expected SBS increases under old assumptions.

PERS Service-Based Salary Increases*
7% -
6% -
5% -
4% -

=& Actual

3% - ——0Id

Salary Increases

2% -

1% -

0% T T T T T T T T T T T T T
1 3 5 7 9 11 13

15 17 19 21 23 25 27 29

Service
*For display purposes only, we assumed service-based salary increases would not fall
below zero.
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PERS actual increases match expected increases fairly closely. We

made minor adjustments to the old SBS increases. HAERE SEIEE [EREEE DElFT EEEE

. . . . Rate
Our new SBS increase rates rely on historical experience. We Service Actual* old New Change

expect future SBS increases to follow past experience. We then 1 5 98% 6.10% 6.00% (0.10%)
used our professional judgment to set the new SBS increases.

2 4.58% 4.80% 4.70% (0.10%)

For PERS, we created a new step to reflect the creation of a new 3 3'54:/" S'SOZA’ 3'602/(’ (0'200{:’)
salary increase step for PERS employees (Step M). 4 2.82% 2.90% 2.90% 0.00%
5 2.18% 2.20% 2.20% 0.00%

The table to the right shows the Actual (1984-2009), Old, and New . 1.54% 1.50% 1.50% 0.00%
SBS increases for PERS. We also display the Rate Change from old ! ol 07 200 507
assumptions. 8 0.95% 0.90% 0.90% 0.00%
9 0.73% 0.70% 0.70% 0.00%

0.54% 0.50% 0.50% 0.00%

0.45% 0.40% 0.40% 0.00%

0.35% 0.30% 0.30% 0.00%

0.22% 0.20% 0.30% 0.10%

0.17% 0.20% 0.20% 0.00%

0.18% 0.20% 0.20% 0.00%

0.16% 0.20% 0.20% 0.00%

0.06% 0.00% 0.10% 0.10%

(0.00%) 0.00% 0.00% 0.00%

(0.03%) 0.00% 0.00% 0.00%

(0.03%) 0.00% 0.00% 0.00%

(0.05%) 0.00% 0.00% 0.00%

(0.07%) 0.00% 0.00% 0.00%

(0.11%) 0.00% 0.00% 0.00%

(0.04%) 0.00% 0.00% 0.00%

(0.16%) 0.00% 0.00% 0.00%

(0.06%) 0.00% 0.00% 0.00%

(0.10%) 0.00% 0.00% 0.00%

0.03% 0.00% 0.00% 0.00%

0.09% 0.00% 0.00% 0.00%

0.08% 0.00% 0.00% 0.00%

*Actual reflects Total Salary Growth divided by actual
inflation and actual productivity. Actual inflation =
3.13% and actual productivity=0.89%.
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The next table shows
the Actual and Expected
total salary increases for
PERS, by service, using
the new assumptions for
experience from 1984-
2009.

PERS A/E Total Salary Increases

Service Actual
10.27%
8.81%
7.73%
6.98%
6.32%
5.10%
4.34%
4.09%
3.99%
Total 5.46%

Expected*
10.26%
8.91%
7.77%
7.04%
6.31%
5.05%
4.32%
4.09%
4.02%
5.46%

Ratio
1.00
0.99
1.00
0.99
1.00
1.01
1.01
1.00
0.99
1.00

*Expected reflects (1+ new service based
actual salary scale) *(1+actual GSX) -1.
Actual inflation=3.13% and actual

productivity=0.89%.

TRS

Past Experience

Over the 26-year study
period (excluding 2010-
2012), we observed Service  Actual

lower than expected 9.40%
salary increases at the 8.01%
beginning of a Teachers’ 7.95%
Retirement System (TRS) 7.64%
member’s career, but 7.19%
higher than expected 6.79%
salary increases later in 5.66%
the TRS member’s career. 4.35%
0,
The table to the right o g:;zoﬁ

shows, by service, the

. *Expected reflects (1+old service based
A/E ratios for TRS total salary scale) *(1+actual GSX) -1. Actual
inflation=3.13% and actual productivity

salary increases.
=0.97%.

Methods and Format of Assumptions

The actual TRS general salary increase was 4.10 percent.

Expected*

10.14%
8.58%
8.37%
7.75%
7.33%
6.62%
5.55%
4.27%
4.16%
6.03%

TRS AJ/E Total Salary Increases

Ratio
0.93
0.93
0.95
0.99
0.98
1.03
1.02
1.02
0.99
0.99

Otherwise, for the TRS plans, we considered the same alternatives
and made the same relative changes as in PERS. Please see the
PERS - Methods and Format of Assumptions section above for

more information.
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Best Estimate Service-Based Salary Rates

The chart below shows a comparison of actual SBS increases and
expected SBS increases under old assumptions.

Salary Increases

7%
6%
5%
4%
3%
2%
1%
0%

TRS Service-Based Salary Increases*

=& Actual
—o—0ld

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Service

*For display purposes only, we assumed service-based salary increases would not fall
below zero.
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98 2007-2012 Demographic Experience Study

TRS actual increases match expected increases fairly closely. We
made minor adjustments to the old SBS increases. Service levels
one and two were the only salary increase steps that changed by
more than 20 basis points from the old assumptions.

Our new SBS increase rates rely on historical experience. We
expect future SBS increases to follow past experience. We then
used our professional judgment to set the new SBS increases.

The table to the right shows the Actual (1984-2009), Old, and New
SBS increases for TRS. We also display the Rate Change from old
assumptions.

Appendices

Service
1
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Actual*
5.06%
3.73%
3.67%
3.37%
2.93%
2.74%
2.69%
2.64%
2.41%
2.23%
2.03%
1.81%
1.51%
1.06%
0.87%
0.52%
0.21%
0.10%
0.08%
0.06%
0.04%
0.07%
0.17%
0.21%

(0.02%)
(0.24%)
(0.36%)
(0.02%)

0.14%

(0.10%)

Old

5.80%
4.30%
4.10%
3.50%
3.10%
2.80%
2.60%
2.40%
2.20%
2.00%
1.90%
1.70%
1.50%
1.00%
0.80%
0.40%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.00%
0.00%
0.00%
0.00%
0.00%

New

5.10%
3.90%
3.90%
3.50%
3.00%
2.70%
2.70%
2.60%
2.40%
2.20%
2.00%
1.80%
1.50%
1.20%
0.90%
0.50%
0.20%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.00%
0.00%
0.00%
0.00%
0.00%

TRS Service Based Salary Increase

Rate
Change
(0.70%)
(0.40%)
(0.20%)

0.00%
(0.10%)
(0.10%)

0.10%

0.20%

0.20%

0.20%

0.10%

0.10%

0.00%

0.20%

0.10%

0.10%

0.10%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

*Actual reflects Total Salary Growth divided by actual
inflation and actual productivity. Actual inflation=
3.13% and actual productivity=0.97%.
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The table below shows the Actual and Expected total salary SERS
increases for TRS, by service, using the new assumptions for

experience from 1984-2009. .
Past Experience

TRS AJ/E Total Salary Increases

Over the 26-year study
Service  Actual Expected* Ratio period (excluding 2010-
9.40% 9.41% 1.00 2012), we observed Service Actual Expected* Ratio
8.01% 8.16% 0.98 lower-than-expected 10.28% 10.86% 0.95

SERS AJE Total Salary Increases

7.95% 8.16% 0.97 salary increases at the 7.65% 7.75% 0.99
7.64% 7.75% 0.9 beginning of a School 6.54% 6.71% 0.97
7.19% 7.23% 0.9 Employees’ Retirement 5.99% 6.09% 0.98
6.79%  6.74%  1.01 System (SERS) member’s 5.73% 5.99% 0.96
5.66% 565%  1.00 career, but higher- 4.95% 4.94% 1.00
4.35% 432%  1.01 than-expected salary 4.19% 4.12% 1.02
4.12% 4.16% 0.9 increases later in the 3.94% 3.79% 1.04
Total  596%  6.00%  0.99 SERS member’s career. 3.92% 3.70% 1.06
. . (5 0
3§ected /reﬂfcts (1+ new ser\_//ce based The table to the right , Total 5.37% 5-49 % 0.99
ry scale) *(1+actual GSX) -1. Actual . Expected reflects (1+old service based
inflation =3.13% and actual productivity shows, by service, the salary scale) *(1+actual GSX) -1. Actual
=0.97%. A/E ratios for SERS total  jpfiation=3.13% and actual productivity
salary increases. =0.57%.

Methods and Format of Assumptions

The actual SERS general salary increase was 3.7 percent.
Otherwise, for the SERS plans, where applicable, we considered the
same alternatives and made the same relative changes as in PERS.
Please see the PERS - Methods and Format of Assumptions section
above for more information.
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Best Estimate Service-Based Salary Rates

The following chart shows a comparison of Actual SBS increases and
expected SBS increases under Old assumptions.

SERS Service-Based Salary Increases*

8% -
7% -
6% -
5% -

4% -

Salary Increases

3% -

2% -

1% -

0%
1 3 5 7 9 11 13 15 117 19 21 23 25 27 29

Service

*For display purposes only, we assumed service-based salary increases would not fall
below zero.
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SERS actual increases match expected increases fairly closely. We
made minor adjustments to the old SBS increases.

Our new SBS increase rates rely on historical experience. We
expect future SBS increases to follow past experience. We then
used our professional judgment to set the new SBS increases.

The table displayed to the right shows the Actual (1984-2009), Old,
and New SBS increases for SERS. We also display the Rate Change
from old assumptions.

Appendices

Service Actual*®
1 6.32%
3.79%
2.72%
2.19%
1.94%
1.54%
1.21%
1.24%
0.94%
0.89%
0.68%
0.48%
0.36%
0.34%
0.34%
0.07%
0.28%
0.21%
0.40%
0.16%
0.18%
0.17%
0.16%
0.15%
(0.05%)
0.08%
0.10%
0.90%
0.73%
1.73%

© 0o NOoO L A~ WD

Old

6.90%
3.90%
2.90%
2.30%
2.20%
1.60%
1.30%
1.20%
0.90%
0.80%
0.70%
0.40%
0.40%
0.30%
0.10%
0.10%
0.10%
0.10%
0.10%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

New

6.60%
3.90%
2.80%
2.30%
2.10%
1.60%
1.20%
1.20%
0.90%
0.90%
0.70%
0.50%
0.40%
0.30%
0.20%
0.20%
0.20%
0.20%
0.10%
0.10%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

SERS Service Based Salary Increase

Rate
Change
(0.30%)

0.00%
(0.10%)

0.00%
(0.10%)

0.00%
(0.10%)

0.00%

0.00%

0.10%

0.00%

0.10%

0.00%

0.00%

0.10%

0.10%

0.10%

0.10%

0.00%

0.10%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

0.00%

*Actual reflects Total Salary Growth divided by actual
inflation and actual productivity. Actual inflation=3.13%
and actual productivity=0.57%.
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The table to the right LEOFF
SERS A/E Total Sal |
shows the Actual and otal Salary Increases
Expected total salary Service  Actual  Expected* Ratio .
increases for SERS, 1028%  1060% o097 FPast Experience
by service, using the 7.65% 7.80% 0.98
hew assumptions for 6.54% 6.66%  0.98 ngr the 26-y§ar study LEOFF A/E Total Salary Increases
experience from 1984- 5.99% 6.14% o9 Period (excluding 2010-
2009. 5.73% 5.93% 0.97 2012), we observed the Service Actual Expected* Ratio

salary increases to be
similar to the expected

14.90% 14.87% 1.00
11.47% 11.46% 1.00

4.95% 4.98% 0.99
4.19% 4.21% 1.00

3.04% 3.93%  1.00 salary increases. 9.56% 9.80% 0.98
7.54% 7.63% 0.99
S 3.75%  1.05  Theaple displayed 0 0
Total 537%  544%  0.99 : S5 RCll 100
: - : on the right shows, by 513% 519% 0.99
*Expected reflects (1+ new service based service, the A/E ratios 4.83% 4.83% 1.00
_salary scale) *(1+actual GSX) -1. Agtua/ for the Law Enforcement : .
inflation=3.13% and actual productivity Officers’ and Eire 4.74% 4.63% 1.02
=0.57%. Fiohters’ Reti ¢ 4.03% 3.49% 1.16
ighters Retiremen
Total 5.91% 5.84% 1.01
System (LEOFF) total oostod rofioot ("1 o °b .,
. *Expected reflects (1+old service base
salary increases. salary scale) *(1+actual GSX) -1. Actual
inflation = 3.13% and actual productivity
=0.36%.
PSERS ’

The Public Safety Employees’ Retirement System (PSERS) Plan 2
opened in 2006, and does not have enough experience data to
develop plan-specific assumptions. We will continue to assume
PERS SBS increases for PSERS and monitor the appropriateness of
this assumption.
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Methods and Format of Assumptions

“Ninety Percent Approach”

Productivity and inflation are economic assumptions and should

be consistent among the systems. During the 2013 Economic
Experience Study, we determined the currently assumed LEOFF 2
SBS was too high and resulted in a low actual productivity relative to
other systems. In the table below, you can see the productivity rates
between the Washington retirement systems.

2013 Economic Experience Study

Data Time
Period PERS TRS SERS LEOFF WSPRS
Productivity 1984-2009 0.89% 0.97% 0.57% 0.36% 0.92%
Inflation 1984-2009 3.13% 3.13% 3.13% 3.13% 3.13%
Observed GSX 4.02% 4.10% 3.70% 3.49% 4.05%

For this study, we re-calculated a new productivity rate based on

an approach we referred to as the “90 percent approach.” Under
this approach, we multiplied the old LEOFF SBS assumptions by

90 percent and then calculated a new productivity based on our
2013 Economic Experience Study approach. As a result, we calculated
anew LEOFF actual productivity of 0.61 percent. We will refer to
this as the “adjusted” actual productivity.

Alternative Methods

Since LEOFF is primarily male (approximately 90 percent), we did
not consider studying this assumption by gender.

Otherwise, for the LEOFF plans, where applicable, we considered
the same alternatives, and made the same relative changes as in
PERS. Please see the PERS - Methods and Format of Assumptions
section above for more information.
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Best Estimate Service-Based Salary Rate

The following chart shows a comparison of actual SBS increase
based on the 90 percent approach and expected SBS increases
under old assumptions.

LEOFF Service-Based Salary Increases

12% -

10% -

8% -

6% -

Salary Increases

4% -

2% -

0%

1 3 5 7 9 1 13 15 17 19 21 23 25 27 29
Service

*For display purposes only, we assumed service-based salary increases would not fall
below zero
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The LEOFF actual increases are approximately 10 to 30 basis points
lower than the old SBS increases.

Our new SBS increase rates rely on historical experience. We
expect future SBS increases to follow past experience. We then used
our professional judgment to set the new SBS increases.

The table on the right shows the Actual (1984-2009), Old, and New
SBSincreases for LEOFF. We also display the Rate Change from old
assumptions.
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Service

-—

p
3
4
5
6
7
8
9

LEOFF Service Based Salary

Actual*
10.74%
7.42%
5.58%
3.64%
2.52%
1.74%
1.14%
1.11%
1.03%
1.51%
0.99%
0.98%
0.85%
1.17%
1.18%
0.78%
0.89%
1.00%
0.87%
1.22%
0.57%
0.50%
0.34%
0.38%
0.47%
0.11%
0.26%
0.15%
(0.73%)
0.19%

Oid
11.00%
7.70%
6.10%
4.00%
2.80%
2.00%
1.60%
1.50%
1.40%
1.70%
1.30%
1.30%
1.30%
1.30%
1.30%
1.10%
1.10%
1.10%
1.10%
1.10%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

New
10.70%
7.50%
5.90%
3.70%
2.60%
1.80%
1.40%
1.30%
1.20%
1.70%
1.20%
1.20%
1.20%
1.20%
1.20%
1.00%
1.00%
1.00%
1.00%
1.00%
0.50%
0.50%
0.50%
0.50%
0.50%
0.00%
0.00%
0.00%
0.00%
0.00%

Change
(0.30%)
(0.20%)
(0.20%)
(0.30%)
(0.20%)
(0.20%)
(0.20%)
(0.20%)
(0.20%)
0.00%
(0.10%)
(0.10%)
(0.10%)
(0.10%)
(0.10%)
(0.10%)
(0.10%)
(0.10%)
(0.10%)
(0.10%)
0.50%
0.50%
0.50%
0.50%
0.50%
0.00%
0.00%
0.00%
0.00%
0.00%

*Actual reflects Total Salary Growth divided by actual

inflation and adjusted actual productivity. Actual
inflation=3.13% and adjusted actual productivity

=0.61%.
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The table to the right WSPRS

shows the Actual and LEOFF A/E Total Salary Increases

Expected total salary Service Actual  Expected* Ratio .
increases for LEOFF, 14.90%  14.84% 100 Fast Experience

by service, using the 1147%  11.52% 0.99

Over the 26-year study

new a§sumpt|ons for 9.56% 9.86% 0.97 iod luding 2010 WSPRS A/E Total Salary Increases
experience from 1984- 7 54% 7 58% 099 Period(excluding -
2009 ' ' ' 2012), we observed _ _
: 6.38% 6.44% 0.99 high h q Service Actual Expected Ratio
5,139 5,28 0.97 igher than expecte
4.83°/0 4'990/" 0'97 salary increases in the 13.57%  12.90%  1.05
4'740/0 4'780/0 099 [Irstserviceyear but 10.72%  10.30%  1.04
4'030/0 4'070/" 0gg gcnerallylower than 9.54% 926%  1.03
Total 5'910; 6.02°/° 0-98 expected salary increases 9.01% 9.26% 0.97
ol — e : later in the Washington 8.91% 926% 096
*E’;peCted ; eﬂe’“;ts (Zf ”?"("jsert‘/’cf Gbg)s(ed State Patrol Retirement 5.229 5.31% 098
*(1+
salaty scalo) 1+ adjusted actial GSX) System (WSPRS) 4.22% 451%  0.94

-1. Actual inflation = 3.13% and

adjusted actual productivity = 0.61%. member’s career.

4.54% 4.47% 1.02
4.68% 4.41% 1.06
The table displayed Total  568%  568%  1.00
on the right shows,.by *Expected reflects (1+new service based
service, the A/E ratios salary scale) *(1+actual GSX) -1. Actual
for WSPRS total salary inflation = 3.13% and actual productivity =
INCreases. 0.92%.

Methods and Format of Assumptions

We considered studying Plans 1/2 individually, but chose not to
due to the lack of Plan 2 data. As with the LEOFF plans, WSPRS is
primarily male (90 percent), so we did not study this assumption by
gender.

Otherwise, for the WSPRS plans, we considered the same
alternatives and made the same relative changes as in PERS. Please
see the PERS - Methods and Format of Assumptions section above
for more information.
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Best Estimate Service-Based Salary Rates

The following chart shows a comparison of actual SBS increases and
expected SBS increases under old assumptions.

WSPRS Service-Based Salary Increases*
10% -
9% -
8% -
7% -
6% -
5% -
4% -
3% -
2% -
1% -

0 % T T T T

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Service

—&—Actual
—o—0Ild

Salary Increases

*For display purposes only, we assumed service-based salary increases would not fall
below zero.
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WSPRS actual increases are significantly higher in the first service
year, but generally lower than the old assumptions in the service
years following service year one.

Our new SBS increase rates rely on historical experience. We
expect future SBS increases to follow past experience. We then
used our professional judgment to set the new SBS increases.

The table to the right shows the Actual (1984-2009), Old, and New
SBS increases for WSPRS. We also display the Rate Change from
old assumptions.
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WSPRS Service Based Salary Increase

Service Actual*

1
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9.11%
6.38%
5.24%
4.74%
4.64%
3.11%
1.04%
0.03%
0.19%
1.00%
0.53%
0.11%
0.12%
(0.46%)
0.35%
0.90%
0.07%
0.07%
0.35%
0.83%
0.67%
1.17%
0.54%
0.84%
0.57%
0.64%
0.36%
(0.54%)
0.38%
0.24%

Old
7.10%
5.90%
5.20%
5.20%
5.20%
4.50%
0.80%
0.80%
0.80%
0.80%
0.80%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.00%
0.00%
0.00%
0.00%
0.00%

New

8.50%
6.00%
5.00%
5.00%
5.00%
3.50%
0.60%
0.60%
0.60%
0.60%
0.60%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.40%
0.00%
0.00%
0.00%

Rate
Change
1.40%
0.10%
(0.20%)
(0.20%)
(0.20%)
(1.00%)
(0.20%)
(0.20%)
(0.20%)
(0.20%)
(0.20%)
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.40%
0.40%
0.00%
0.00%
0.00%

*Actual reflects Total Salary Growth divided by actual
inflation and actual productivity. Actual inflation =
3.13% and actual productivity = 0.92%.



The table displayed on
this page shows the
Actual and Expected
total salary increases for
WSPRS, by service, using
the new assumptions for
experience from 1984-
2009.

2007-2012 Demographic Experience Study

WSPRS A/E Total Salary Increases

Service Actual Expected Ratio

13.57% 12.90% 1.05
10.72% 10.30% 1.04
9.54% 9.26% 1.03
9.01% 9.26% 0.97
8.91% 9.26% 0.96
5.22% 5.31% 0.98
4.22% 4.51% 0.94
4.54% 4.47% 1.02
4.68% 4.41% 1.06
Total 5.68% 5.68% 1.00
*Expected reflects (1+new service based
salary scale) *(1+actual GSX) -1. Actual

inflation = 3.13% and actual productivity =
0.92%.
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Miscellaneous Assumptions

Percent Vested

Overall Summary

What is the Percent Vested Assumption and how is it
Used?

The Percent Vested assumption represents the likelihood that
members who leave employment (terminate) will be entitled to a
future annual benefit. This can happen one of two ways:

€ The member is vested at termination and defers
retirement.

€ The member is not vested at termination, but returns to
work and becomes vested at some time in the future.

Members who terminate have the option to withdraw their
contributions, with interest, or leave their contributions in the plan.
In either of the two scenarios above, the member must leave his

or her contributions in the plan in order to be eligible for a future
benefit. We use the percent vested assumption in combination with
our termination assumptions to estimate who will collect a deferred
retirement benefit.

Percent Vested rates are generally service-based.

High-Level Takeaways

We generally found that our actual experience exceeded our
assumptions and adjusted the assumptions upward based on past
experience and future expectations.

2007-2012 Demographic Experience Study

We noted that interest rates outside the pension environment have
been low and stable for about ten years, while the Department

of Retirement Systems (DRS) interest rate credited to accounts

is 5.5 percent. Terminating members may see leaving their
contributions in their pension accounts as an attractive alternative
to withdrawal. This fact alone could indicate that the percentage
of people leaving their savings in place when they terminate could
be higher than what we've observed in all of our past data. We
think this could create a slight increase in actual observations for
the future. We kept this in mind as we considered the amount of
adjustment made in this study.

Assumptions

We assume that a member who is eligible for a service retirement
will not terminate. Specifically, if that member chooses to leave
employment then we assume the member will choose to retire
immediately, if eligible, rather than withdraw their contributions or
defer retirement to a later date.

We also assume a member will not return to active status if they
remain terminated for more than two years, and that if a member
has not withdrawn his or her contributions within those two years,
he or she will not do so prior to retirement.

For purposes of studying this assumption only, we assume

100 percent of Plan 3 members are vested. These members might
withdraw their defined contributions upon termination, but they will
not lose their service upon withdrawal.

All other assumptions used in the development of Percent Vested
match those disclosed in the 2012 Actuarial Valuation Report (AVR).
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Data

We began with 18 years of experience study records, from 1995-
2012. No special data was added for this assumption, but some data
was removed as noted below.

We only considered active members, new terminations, and
withdrawals through 2010. Any members who terminated through
2010 and did not rehire or withdraw by 2012, were included in our
count of actual terminations.

We chose to remove the School Employees’ Retirement System
(SERS) data from 2000 due to a much shorter-than-normal valuation
cycle. SERS opened September 1, 2000, and that valuation period
was only four months long. We eliminated that year’s data to ensure
that it did not overly influence the overall result.

We considered removing 2001 and 2007 data for all systems/plans
due to odd-length valuation periods. However, these valuation
periods were closer to a full year than the 2000 SERS period, and we
do not expect the ratio of people deferring retirement to be affected
by the length of valuation period in 2001 and 2007.

We also considered removing 2008-12 data due to the Great
Recession, but we do not expect the ratio of people deferring
retirement to be affected by it.

Law changes

Since the last study, no law changes have impacted this assumption.

General Methodology

We began by identifying newly terminated member counts. We
then divided the count of terminated members who did not

111

withdraw by the number of terminations. This gives us an observed,
or actual, percent vested.

We made this calculation for each system, by years of service
and by plan. The exception to this is the Washington State Patrol
Retirement System, which has one assumption for both plans
combined.

Results

All-Plan Summary

We generally found that our actual experience exceeded our
assumptions. We adjusted the assumptions upward based on past
experience and future expectations. The table below shows Actual-
to-Expected (A/E) counts before and after the assumption changes.

Summary of A/E Ratios*

Under Old
Rates

Under New
Rates

*Excludes PSERS due to lack of experience.
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By System

PERS

Past Experience

The following table shows the Actual and Expected Public
Employees’ Retirement System (PERS) Plans 1/2 counts of members
who did not withdraw their contributions after termination, along
with the A/E Ratio.

PERS Members Maintaining Savings Funds
After Termination

Plan 1 Plan 2

Service = Actual Expected Ratio Actual Expected Ratio
0-4 0 0 0.00 0 0
5-9 680 562 1.21 14,338 10,350 1.39
10-14 597 513 1.16 6,912 5,479 1.26
15-19 562 525 1.07 3,647 3,093 1.18
20-24 470 448 1.05 1,399 1,208 1.16
25-29 133 131 1.02 324 298 1.09
30+ 0 0 0.00 22 25 0.89
Total 2,442 2,178 1.12 26,642 20,453 1.30

Methods and Format of Assumptions

We considered alternate formats for the assumption and, ultimately,
decided not to make any changes. For reference, we considered, but
did not adopt:

@ Separate rates by gender.

We studied separate rates by gender, but felt that both genders’
experience is reflected well in the data (a natural weighted average
based on plan membership).

Best Estimate PERS Percent Vested Assumptions

We increased the PERS Percent Vested rates to bring the A/E ratio
closer to 100 percent. The following table shows a summary of
Actual, Old, and New percent vested rates by service and plan.

PERS Percent Vested
Plan 1 Plan 2

Actual (o] [s] New Actual Oild
Rates Rates Rates Rates Rates
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TRS

Past Experience

The table below shows the Actual and Expected Teachers’
Retirement System (TRS) Plans 1/2 counts of members who did not
withdraw their contributions after termination, along with the A/E
Ratio.

TRS Members Maintaining Savings Funds
After Termination

Plan 1
Expected Ratio

Plan 2
Expected Ratio

Service = Actual Actual

0-4 0 0 0.00

5-9 230 205 1.12 1,915 1,700 1.13
10-14 285 270 1.06 937 830 1.13
15-19 297 285 1.04 411 383 1.07
20-24 286 288 0.99 99 96 1.03
25-29 246 241 1.02 26 26 0.99

30+ 0 0 0.00 2 2 1.00
Total 1,344 1,290 1.04 3,390 3,038 1.12

Methods and Format of Assumptions

For the TRS plans, we considered the same alternatives and
made the same relative changes as in PERS. Please see the PERS
- Methods and Format Assumptions section above for more
information.

113
Best Estimate TRS Percent Vested Assumptions

We increased the TRS Percent Vested rates to bring the A/E ratio
closer to 100 percent. The following table shows a summary of
Actual, Old, and New percent vested rates by service and plan.

TRS Percent Vested

Plan 1
Actual Old
Rates Rates

Actual
Rates

New
Rates

Service
Years
(1]

5
10
15
20
25

SERS

Past Experience

The table displayed N ]
SERS Members Maintaining Savings

to the right shows the

Actual and Expected Funds After Termination
SERS Plan 2 counts Plan 2

of members who did Service  Actual Expected Ratio
not withdraw their 0-4

contributions after 5.9

termination, along with 10-14

the A/E Ratio.

15-19
20-24
25-29
30+
Total

8,586 7,078 1.21
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Methods and Format of Assumptions

For the SERS plans, we considered the same alternatives and
made the same relative changes as in PERS. Please see the PERS
- Methods and Format Assumptions section above for more
information.

Best Estimate SERS Percent Vested Assumptions

SERS Percent Vested We increased the SERS
Plan 2 Percent Vested rates

Service Actual Old to bring the A/E Ratio
Years Rates Rates closer to 100 percent.
0 The following table

5 shows a summary of
10 Actual, Old, and New
15 percent vested rates

20 by service and plan.

25

PSERS

Past Experience

The Public Safety Employees’ Retirement System (PSERS) Plan 2
opened in 2006 and we do not yet have enough experience data to
develop plan-specific assumptions. As a result, we applied modified
PERS 2 rates for this study.

Specifically, the PSERS rates use PERS 2 rates that were increased
by 5 percent between 20 and 30 years of service and PERS 2 rates
for all other service levels. We used increased rates between 20 and
30 years because PSERS members can retire early (at age 53) with
subsidized Early Retirement Factors once they reach 20 years of
service, while PERS 2/3 members cannot.

We considered blending the PSERS Percent Vested
PERS 2 rates with rates from Plan 2
another plan with similar retirement Service old New
qualifications as PSERS, but the Years Rates Rates
experience of those plans at those 0

service levels didn’t reflect our 5

expectations for PSERS. 10

The table on the right shows a 15

summary of Old and New percent 20

vested rates by service. 25

LEOFF

Past Experience

The following table shows the Actual and Expected Law
Enforcement Officers’ and Fire Fighters’ Retirement System
(LEOFF) Plans 1/2 counts of members who did not withdraw their
contributions after termination, along with the A/E Ratio.

LEOFF Members Maintaining Savings Funds
After Termination
Plan 1 Plan 2

Service Actual Expected Ratio Actual Expected Ratio

0-4

5-9
10-14
15-19
20-24
25-29

30+
Total 22 23 0.96 850 581 1.46
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Methods and Format of Assumptions WSPRS ..
WSPRS Members Maintaining
For the LEOFF plans, we considered the same alternatives and Past Experience Savings Funds After Termination
made the same relative changes as in PERS. Please see the PERS Plan 1/2
- Methods and Format Assumptions section above for more The table to the right Service Observed Expected Ratio
information. shows the Actual and 0-4
Expected Washington 5.9
Best Estimate LEOFF Percent Vested Assumptions State Patrol Retirement 10-14
System (WSPRS) Plans 15-19
We did not revise the LEOFF 1 Percent Vested assumptions. There  1/2 counts of members 20-24
are very few active members left in this plan, and all are eligible for  who did not withdraw 25.29
retirement. We generally increased the LEOFF 2 Percent Vested their contributions after 30+
rates to bring the ratio of actual to expected closer to 100 percent.  termination, along with Total 78 47 1.67

The table below shows a summary of Actual, Unchanged (Plan 1),
Old, and New percent vested rates by service and plan.

Service
Years
0
5
10
15
20
25

Actual
Rates

LEOFF Percent Vested
Plan 1

Unchanged  Actual
Rates Rates

Plan 2
Ooid
Rates

the A/E Ratio.

Methods and Format of Assumptions

For the WSPRS plans, we considered the same alternatives, and
made the same relative changes as in PERS. Please see the PERS
- Methods and Format Assumptions section above for more
information.

Best Estimate WSPRS Percent Vested Assumptions

We generally increased WSPRS Percent Vested
the WSPRS Percent Plan 1/2
Vested rates to bring Service | Actual old

the A/E ratio closer to Years Rates Rates

100 percent. The table 0

displayed on the right 5

shows a summary of 10

Actual, Old, and New 15
percent vested rates by 20
service. 25
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Survivors Selecting Annuities # PSERS.
We applied blended PERS Plans 1/2 actual rates to
PSERS.

Overall Summary @ WSPRS.

We used the LEOFF results for each respective plan

What is the Survivors Selecting Annuities Assumption (LEOFF 1 rates for WSPRS 1 and LEOFF 2 rates for

and how is it Used? WSPRS2)
€ LEOFF/WSPRS Females.
The Survivors Selecting Annuities (Survivor Annuity) assumption We combined the male and female data to calculate the
estimates the rate at which survivors of active members select an rates.
annuity. When a member dies their survivor can select an annuity or
take a refund of contributions and interest. Assumptions

This assumption is set by age for each system, plan, and gender. All assumptions used in the development of survivors selecting

annuities rates match those disclosed in the 2012 Actuarial Valuation

Survivors of members who are vested and leave employment are

. . . . Report.
also eligible to select an annuity. We use this assumption to find a
weighted average for those annuities.
General Methodology
High-Level Takeaways We calculated different assumptions for survivors of active and

inactive members.
We used a different rate calculation method than the last

demographic experience study. Calculation Method for Actives

We calculated rates using a trend line approach, where atrend line  For active members, we studied the counts of survivors selecting
is fit to the actual experience and the rate at each age is calculated.  snnuities at each age. Then, we determined a trend line that best
We then adjusted that trend line to account for the increase in matched the data. Finally, we adjusted the trend at each age to
eligible survivors due to recent law changes. account for the increase in eligible survivors due to recent law

) ) ) . changes (see the Law Changes section.)
Since we have so little experience data for the Public Safety

Employees’ Retirement System (PSERS), the Washington State

Patrol Retirement System (WSPRS), and for female members in the

Law Enforcement Officers’ and Fire Fighters’ Retirement System For inactive members, we used the same method as in the prior

(LEOFF), we took the following approaches for those systems. study. Specifically, we calculated a single weighted average age of
survivors selecting annuities for each system and plan.

Calculation Method for Inactives
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Data Results

We began with 18 years of experience study records, from 1995- Bv PI

2012. No special data was added for this assumption and no data y Hlan

was excluded due to the Great Recession or any other event.
PERS

Law Changes Past Experience:

Since the last experience study, state law now allows domestic For the Public Employees’ Retirement System (PERS) Plan 1, actual

partners and same-sex spouses to qualify as survivors. rates were lower than expected for males and higher than expected
for females. For PERS 2, actual rates were higher than expected for

€ E2SSB 5688 (2009). males and females (much higher for females). For PERS 3, actual

. . . rates were much lower than expected for males and females.
A Applied to all citizens and members of all retirement P

plans.

A This bill provided that registered domestic partners
would be treated exactly like married couples under
state law.

@ ESSB 6239 (2012).

A Applied to all citizens and members of all retirement
plans.

A This bill established same-sex marriage, created
full reciprocity with other states, and automatically
converted most (but not all) same-sex domestic
partnerships registered in Washington to marriages.
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The two tables displayed on the right show the Actual-to-Expected
(A/E) Ratios for PERS by plan, gender, and age.

PERS Male — Survivors of Active Deaths Selecting Annuities

Plan 1 Plan 2 Plan 3

Age Actual Expected Ratio Actual Expected Ratio Actual Expected Ratio
20-24 0 0 0.00 0 0 0.00 0 0 0.00
25-29 0 0 0.00 0 0 0.00 0 1 0.00
30-34 0 0 0.00 1 0 0.00 1 3 0.34
35-39 0 0 0.00 2 0 0.00 1 3 0.34
40 - 44 4 4 0.98 6 4 1.68 7 8 0.87
45 - 49 28 28 0.99 17 13 1.27 8 11 0.71
50 - 54 71 69 1.03 78 67 1.17 11 16 0.68
55 - 59 90 90 1.00 137 121 1.13 21 22 0.97
60 - 64 59 71 0.83 153 154 1.00 20 21 0.95
65+ 25 32 0.78 85 78 1.09 3 5 0.57
Total 277 294 0.94 479 436 1.10 72 91 0.80

PERS Female — Survivors of Active Deaths Selecting Annuities

Plan 1 Plan 2 Plan 3

Age Actual Expected Ratio Actual Expected Ratio Actual Expected Ratio
20 -24 0 0 0.00 0 0 0.00 0 0 0.00
25-29 0 0 0.00 0 0 0.00 0 0 0.00
30-34 0 0 0.00 0 0 0.00 2 1 1.75
35-39 0 0 0.00 0 0 0.00 3 2 1.50
40 - 44 2 1 1.39 1 2 0.48 1 2 0.42
45 - 49 7 10 0.72 4 4 1.11 6 5 1.09
50 - 54 40 38 1.06 25 19 1.32 5 10 0.51
55 -59 65 52 1.25 45 39 1.16 4 9 0.44
60 - 64 42 47 0.90 59 31 1.91 0 3 0.00
65+ 23 25 0.91 27 24 1.1 1 3 0.29
Total 179 173 1.03 161 119 1.36 22 37 0.60
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Best Estimate Rates of Survivors of Active Deaths Selecting
Annuities

The three tables on this page show a sample of our best estimate
rates of survivors of active deaths selecting annuities.

PERS 1 Sample of Rates

Ratio of Survivors of Active Deaths Selecting Annuities
Actual Old Actual Old

Rates Rates Rates Rates
Male Female

New
Rates

New
Rates
Age

40

45

50

55

60

65

70

75

80

PERS 2 Sample of Rates

Ratio of Survivors of Active Deaths Selecting Annuities

Actual
Rates

Age

(0] [¢]
Rates

Male

New
Rates

Actual
Rates

Oild
Rates

Female

New
Rates

2007-2012

Age
25
30
35
40
45
50
55
60
65
70
75

Demographic Experience Study 1719

PERS 3 Sample of Rates
Ratio of Survivors of Active Deaths Selecting Annuities

Actual (o] [¢| Actual Oid
Rates Rates Rates Rates

Male

New
Rates

New
Rates

Female

40
45
50
55
60
65
70
75
80

80
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TRS

Past Experience:

For the Teachers’ Retirement System
(TRS) Plan 1, actual rates were lower
than expected for males and higher
than expected for females. For

TRS 2, actual rates were higher than
expected for males and for females.
For TRS 3, actual rates were lower
than expected for males and females.

The tables on the right show the A/E
Ratios for TRS by plan, gender, and
age.

TRS Male - Survivors of Active Deaths Selecting Annuities

Plan 1 Plan 2 Plan 3

Age Actual Expected Ratio Actual Expected Ratio Actual Expected Ratio
20-24 0 0 0.00 0 0 0.00 0 0 0.00
25-29 0 0 0.00 0 0 0.00 0 1 0.00
30-34 0 0 0.00 0 0 0.00 3 3 0.99
35-39 0 0 0.00 0 0 0.00 1 4 0.28
40 - 44 5 4 1.41 0 0 0.00 7 9 0.78
45 -49 6 8 0.72 0 0 0.00 8 13 0.63
50 - 54 38 37 1.04 3 2 1.77 16 16 1.02
55 - 59 37 38 0.98 10 10 1.02 30 23 1.31
60 - 64 19 20 0.95 10 9 1.09 12 11 1.06
65+ 9 10 0.87 1 1 0.71 3 3 0.97
Total 114 117 0.98 24 22 1.09 80 82 0.97

TRS Female — Survivors of Active Deaths Selecting Annuities

Plan 1 Plan 2 Plan 3

Actual Expected Ratio Actual Expected Ratio Actual Expected Ratio

20 -24 0 0 0.00 0 0 0.00 0 0 0.00
25-29 0 0 0.00 0 0 0.00 0 2 0.00
30 - 34 0 0 0.00 0 0 0.00 5 7 0.76
35-39 0 0 0.00 0 0 0.00 4 7 0.55
40 - 44 0 0 0.00 0 0 0.00 8 16 0.51
45 -49 17 12 1.45 1 0 0.00 20 19 1.07
50 - 54 14 18 0.80 1 2 0.58 29 30 0.98
55 - 59 35 27 1.32 11 7 1.54 31 29 1.06
60 - 64 12 15 0.78 12 14 0.84 16 13 1.19
65+ 4 4 1.02 5 7 0.77 5 4 1.24
Total 82 75 1.09 30 30 1.01 118 126 0.93
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Best Estimate Rates of Survivors of Active Deaths Selecting
Annuities

The tables on this page show a sample of our best estimate rates of
survivors of active deaths selecting annuities.

TRS 1 Sample of Rates

Ratio of Survivors of Active Deaths Selecting Annuities

Actual Old New Actual Oid New
Rates Rates Rates Rates Rates Rates
Male Female
40 0.0000 0.5977 0.2849 0.0000 0.4075 0.0306
45 0.0000 0.6469 0.5142 1.0000 0.4576 0.3205

TRS 3 Sample of Rates

50 0.6923 0.6961 0.5918 0.2500 0.4576 0.4186 Ratio of Survivors of Active Deaths Selecting Annuities

55 0.5882 0.6961 0.6398 | 0.5556 0.4576 0.4792 Actual Old New Actual Old New
60 0.7500 0.6961 0.6746 | 0.4286  0.4576  0.5232 Rates  Rates Rates Rates Rates Rates
65 0.5714  0.7291 0.7349 | 0.6667 0.4906 0.5908 Male Female

70 1.0000 0.7291 0.7349 | 0.0000 0.4405 0.5908 25 0.0000 0.3454 0.0000 | 0.0000 0.4550 0.0000
75 0.0000 0.7291 0.7349 | 0.0000 0.4405 0.5908 30 0.0000 0.3454 0.1186 | 0.5000 0.5109 0.2032
80 0.0000 0.7291 0.7349 | 0.0000 0.4405 0.5908 35 0.0000 0.4018 0.2507 | 0.0000 0.5669 0.3067

40 0.0000 0.4582 0.3323 | 0.5000 0.5109 0.3707
45 0.1667 0.4808 0.3916 | 0.5000 0.5109 0.4172

TRS 2 Sample of Rates O 01250 05146 04381 | 0.3333 04550  0.4537

Ratio of Survivors of Active Deaths Selecting Annuities 55 0.4000 0.5146 0.4765 | 0.5833  0.4550  0.4837
O P R S PRI Ty — A 05714 05710 05090 | 05556 04550  0.5093

Rates Rates Rates Rates  Rates  Rates 8 05000 06604 05704 | 05000 04880 0.5645

Male Female 00 00000 07168 05955 | 0.0000 04880  0.5842

I8 00000 01951 0.1830 | 0.0000 0.1788  0.0992 i 00000 07168 05955 | 0.0000 04880  0.5842
T 06667 05243 03737 | 0.0000 02934  0.2518 B 00000 07168 05955 | 0.0000 04880  0.5842

60 0.5000 0.7124 0.5644 | 0.5556 0.4652 0.4045
65 0.0000 0.7454 0.7881 0.6667 0.5555 0.5901
70 0.0000 0.7454 0.7881 0.0000 0.8419 0.5901
75 0.0000 0.7454 0.7881 0.0000 0.8419 0.5901
80 0.0000 0.7454 0.7881 0.0000 0.8419 0.5901
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2007-2012 Demographic Experience Study

Past Experience

For the School Employees’ Retirement System (SERS) Plan 2, actual
rates were lower than expected for males and females (much higher
for females). For SERS 3, actual rates were slightly higher for males
and lower for females.

The next two tables show the A/E Ratios for SERS by plan, gender,
and age.

SERS Male — Survivors of Active Deaths
Selecting Annuities

Plan 2
Expected

Plan 3

Ratio Actual Expected Ratio

Age Actual

20 -24
25-29
30 - 34
35-39
40 - 44
45 -49

SERS Female — Survivors of Active Deaths
Selecting Annuities

Plan 2

Plan 3

50 - 54 0.20 15 15 1.00
55 - 59 1.24 12 10 117 Age Actual Expected Ratio Actual Expected Ratio
60 - 64 17 20 0.85 19 20 0.96 20 -24
65+ 26 28 0.94 14 11 1.22 25-29
Total 65 69 0.94 62 61 1.02 30-34

35-39
40 - 44
45 - 49
50 - 54

55 - 59 2.44 27 36 0.75
60 - 64 20 14 1.42 15 21 0.72

65+ 10 11 0.88 3 8 0.38
Total 67 40 1.68 85 110 0.77
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Best Estimate Rates of Survivors of Active Deaths
Selecting Annuities

The tables displayed below show a sample of our best estimate rates
of survivors of active deaths selecting annuities.

SERS 2 Sample of Rates

Ratio of Survivors of Active Deaths Selecting Annuities
Actual Old New Actual Oid New
Rates Rates Rates Rates Rates Rates

Male Female

SERS 3 Sample of Rates

Ratio of Survivors of Active Deaths Selecting Annuities

Actual Oid New Actual Oid New
Rates Rates Rates Rates Rates Rates

Male Female

123
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PSERS

Past Experience:

PSERS Plan 2 opened in 2006 and does not yet have enough
experience data to develop this assumption based on PSERS
experience. Inthe prior study we applied PERS 2 rates to PSERS.
For this study, we have applied a blended rate that is a combination
of PERS 1 and PERS 2 because the unreduced or Normal Retirement
Age (NRA) in PSERS falls between the NRA in PERS 1 and PERS 2.
In general, the closer a member is to NRA at their death, the more
likely the survivor will select an annuity. We believe this new
method will provide a better estimate for PSERS than the previous
method.

Specifically, we applied the PERS 2 rate for members under age 53.
For members between age 53 and 65, we applied a 50/50 blend of
PERS 1 and PERS 2 rates. For members age 66 and older, we applied
the PERS 2 rates.

The table on the left
PSERS Male — Survivors of Active shows the A/E Ratios

Deaths Selecting Annuities for PSERS males by
age. We saw no active
Plan 2 female deaths in
Age Actual Expected Ratio PSERS.

20-24

o
o

25-29 0 0 0.00
30 -34 0 0 0.00
35-39 0 0 0.00
40 - 44 1 0 20.71
45 - 49 0 0 0.00
50 - 54 1 0 3.45
55 - 59 0 0 0.00
60 - 64 0 0 0.00

65+ 0 0 0.00
Total 2 0 5.92
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Best Estimate Rates of Survivors of Active Deaths Selecting
Annuities

The table below shows a sample of our best estimate rates of
survivors of active deaths selecting annuities. Please note that
columns labeled Actual Rates are the actual PERS 1 and PERS 2
rates, blended consistent with the method described in the PSERS -
Past Experience section.

PSERS 2 Sample of Rates

Ratio of Survivors of Active Deaths Selecting Annuities
Actual Rates New Rates Actual Rates

(Blended Old Rates (Blended (Blended Old Rates
PERS 1 & 2) (PERS2) PERS1&2) PERS1&2) (PERS 2)

Age Male Female
40 0.0000 0.0553 0.1461 0.0000 0.0490
45 0.0952 0.1036 0.3016 0.0625 0.0490
50 0.2381 0.2968 0.3977 0.1176 0.1330
55 0.6254 0.4417 0.4674 0.3632 0.2170
60 0.6026 0.5866 0.5222 0.3750 0.2170
65 0.5938 0.6196 0.6003 0.2059 0.2500
70 0.7143 0.6196 0.6386 0.6000 0.2500
75 0.6667 0.6196 0.6386 0.0000 0.2500
80 0.6000 0.6196 0.6386 0.0000 0.2500
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New Rates
(Blended
PERS 1 & 2)

0.0745
0.1736
0.2349
0.2794
0.3144
0.3762
0.4006
0.4006
0.4006
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LEOFF Best Estimate Rates of Survivors of Active Deaths
Selecting Annuities

Past Experience

Datais limited due to very few female deaths in LEOFF plans. As :—igﬁ’figlc?vf/glzglﬁzle:c?crfbest LEOFF 1 Sample of Rates

such, we calculated combined rates for both genders. For LEOFF 1,  actimate rates of survivors Ratio of Survivors Selecting

actual rates were higher than expected. For LEOFF 2, actual rates of active deaths selecting Annuities

were much higher than expected. annuities. Actual old New
Rates Rates Rates

The following table shows the A/E Ratios for LEOFF by plan, gender, Male & Female

and age.

LEOFF Male & Female — Survivors of Active Deaths Selecting
Annuities

Plan 1 Plan 2
Age Actual Expected Ratio Actual Expected Ratio

20-24 0
25-29 0 0 0.00 1 0 0.00
30 -34 0 0 0.00 0 0 0.00
35-39 0 0 0.00 8 1 7.15 LEOFF 2 Sample of Rates
40 - 44 2 1 1.79 8 6 1.35 Ratio of Survivors of Active
45 - 49 8 6 1.30 14 7 2.05 Deaths Selecting Annuities
50 - 54 19 12 1.54 29 12 2.51 Actual Ooild New
55 - 59 23 16 1.42 8 4 2.03 Rates  Rates Rates
60 - 64 55 38 1.47 9 6 1.55 Age Male & Female

65+ 543 503 1.08 0 1 0.00 35
Total 650 577 1.13 77 36 2.16 40

45
50
55
60
65
70
75
80

0.0000 0.5662  0.7521
0.0000 0.5662  0.7521
0.0000 0.5662  0.7521
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Past Experience:
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WSPRS is too small to develop reliable assumptions based on
past plan experience. As with the prior demographic experience

study, we applied LEOFF 1 rates to WSPRS 1 and LEOFF 2 rates to

WSPRS 2.

The table below shows the A/E Ratios for WSPRS by plan, gender,

and age.

WSPRS Male & Female — Survivors of Active Deaths
Selecting Annuities

Age Actual
20-24
25-29
30-34
35-39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64

65+

All

O OO NO O~ DN O

-
o

Plan 1
Expected

O O O = =~ WO o o o

Ratio

0.00
0.00
0.00
1.49
0.00
1.79
0.00
0.00
0.00
1.79

Plan 2
Actual Expected Ratio

o

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

O O O O O O o o o o
©O O OO O O oo o o o

Best Estimate Rates of Survivors of Active Deaths Selecting
Annuities

I:iﬁ\évfi;?les WSPRS 1 Sample of Rates

show asample Ratio of Survivors Selecting Annuities

of 9‘“ best Actual Rates Old Rates New Rates
estimate rates (LEOFF 1) (LEOFF 1) (LEOFF 1)
of survivors of Age Male & Female

active deaths 40

selecting 45

annuities. 50

Please note 55

that columns 60

labeled Actual 65

Rates for 70

WSPRS 1 and 75

WSPRS 2 are

the actual rates

for LEOFE 1 WSPRS 2 Sample of Rates

and LEOFF 2, Ratio of Survivors of Active Deaths
respectively. Selecting Annuities

Actual Rates Old Rates New Rates
(LEOFF 2) (LEOFF 2) (LEOFF 2)

Male & Female
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AFC Load

Overall Summary

What is the AFC Load Assumption and how is it Used?

We apply a “load” to a given benefit provision to estimate the
additional cost of another, related benefit provision. In application,
aloadis a percentage increase applied to an existing benefit in

our valuation software where the increase represents the cost of
another benefit provision.

The Average Final Compensation (AFC) Load assumption is used to
estimate the expected cost of certain increases to member benefits
near retirement.

Specifically, members of the Public Employees’ Retirement System
(PERS) Plan 1, the Teachers’ Retirement System (TRS) Plan 1, the
Law Enforcement Officers’ and Fire Fighters’ Retirement System
(LEOFF) Plan 1, and the Washington State Patrol Retirement
System (WSPRS) Plan 1 are eligible for payments that could increase
their AFC. This in turn would increase the members' retirement
benefit. Since these payments are unknown at the valuation date,
we must make an assumption about the future cost.

Some of these payments are covered by the employer, while others
are not. The AFC Load assumption only estimates the expected cost
of increases not covered by the employer.

This is a new assumption for LEOFF 1 and did not appear in the prior
study.

We set a single assumption for each of the affected plans.

2007-2012 Demographic Experience Study

High-Level Takeaways

In general, we are observing declining rates in PERS, TRS, and
WSPRS Plans 1. Initial calculations for LEOFF 1 suggested a higher
load; however, after outliers were removed and the study period
was restricted to more recent experience, the calculated load
decreased.

Assumptions

Except as noted, all assumptions used in the development of the
AFC loads match those disclosed in the 2012 Actuarial Valuation

Report.

General Methodology

Calculation Method

We used different calculation methods for LEOFF than for PERS,
TRS, and WSPRS.

PERS, TRS, and WSPRS

For PERS 1, TRS 1, and WSPRS 1 we analyzed the AFC load under
three methods.

1. Aggregate average method.
We calculate the overall average cost/load throughout
the study period.

2. Year-to-year average method.
We calculate the load for each year in the study period
and then set a trend line to the results.
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3. Three-year rolling average method.
We calculate the three-year rolling average at each
year in the study period and then set a trend line to the
results.

LEOFF

Since this is the first time we set an AFC load assumption for
LEOFF 1, we considered several possible methods and data sets.
For example, we considered using different data, such as:

€ Including all years of data.
@ Including/excluding various groups of data.
@ Including part-time members.

We also considered setting this assumption under different
methods, such as:

€ Studying the assumption based on year-to-year salary
increases.

@ Using a different base year to compare with the AFC.

To determine the load in LEOFF 1, we compare the AFC used for
the member’s actual retirement benefit to the AFC. This method
is different than the method used to analyze and set the loads for
PERS 1, TRS 1, and WSPRS 1 because the data used for LEOFF 1
does not contain the same type of information found for the other
plans.

Specifically, we used the actual AFC and the expected AFC based
on general AFC growth to calculate an aggregate average increase.

We also calculated year-to-year average trends and then projected

these trends to 2015. Finally, the load was selected based on the

aggregate average and the percentage difference between the year-

to-year average projected trends.

Data

PERS 1, TRS 1, WSPRS 1

We began with 17 years of experience study records, from 1996-
2012 for all plans. No special data was added for this assumption,
and no data was excluded.

LEOFF 1
For LEOFF 1, we began from 1989-2012. No special data was

added, but we decided to limit the data to the last 15 years (1998-
2012) to catch more recent trends in the data.

Law changes

No law changes impacted our study of AFC loads.

Results

All-Plan Summary

Best Estimate AFC Load Assumption

The table to the left shows
both the new and old AFC
Load assumptions for PERS
1, TRS 1, WSPRS 1, and
LEOFF 1.

AFC Load

Old New
Assumptions Assumptions
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In general, we saw a downward trend for PERS and TRS, while we
saw a fairly steady trend for WSPRS.

PERS 1, TRS 1, and WSPRS 1 Rates
PERS 1 TRS 1 WSPRS 1
Year-to- 3-Year Year-to- 3-Year Year-to- 3-Year

Year Rollin Year Rollin Year Rollin
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For LEOFF 1, we observed salary growth during the AFC period
above the assumed general salary growth.

LEOFF 1 Salary Averages
LEOFF 1

Adjusted Adjusted Year-to-
Expected Expected Actual AFC Year
AFC Actual AFC AFC Trend Trend Rate*
$62,417 $63,353 $59,355 $60,581
$62,387 $64,381 $62,609 $64,150 2.46%
$67,665 $69,536 $65,864 $67,718 2.81%
$68,419 $70,548 $69,118 $71,287 3.14%
$72,116 $75,530 $72,373 $74,855 3.43%
$76,314 $78,360 $75,628 $78,424 3.70%
$75,825 $78,066 $78,882 $81,992 3.94%
$81,263 $83,067 $82,137 $85,561 4.17%
$84,680 $88,121 $85,391 $89,129 4.38%
$86,200 $88,712 $88,646 $92,698 4.57%
$86,755 $94,092 $91,900 $96,267 4.75%
$94,177  $101,595 $95,155 $99,835 4.92%
$102,977  $110,083 $98,410  $103,404 5.07%
$105,607 $110,203 $101,664  $106,972 5.22%
$105,248 $107,766 $104,919  $110,541 5.36%
S = $108,173  $114,109 5.49%
= = $111,428  $117,678 5.61%
= = $114,682  $121,246 5.72%

*Rates are the percentage difference between the Actual AFC Trend
and the Adjusted Expected AFC
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By Plan
PERS 1 — Year-to-Year Average Rate
PERS 1 6%
Past Experience 6%
The following two charts show PERS 1 5%

AFC load calculated under two of the three
methods mentioned in the Calculation Method
section.

5%

4%

4%

3%
1996 1998 2000 2002 2004 2006 2008 2010 2012

Annual Rate

Linear (Annual Rate)

PERS 1 — Three-Year Rolling Average Rate

6%
6%
5%
5%
4%

4%

3%
1998 2000 2002 2004 2006 2008 2010 2012

——Three-Year Rolling Average Linear (3-Year Avg.)

Appendices



2007-2012 Demographic Experience Study 133

General Methodology

We considered, but did not adopt an alternate study period from
2002-2012.

Since the previous study looked at the period from 1996-2006, we
considered rolling this six-year data window forward. However, we
found that the calculated loads are similar for both time periods, so
we chose to use all the data available.

TRS 1

Past Experience

The next two charts show TRS 1 AFC load calculated under two of
the three methods mentioned in the Calculation Method section.

TRS 1 — Year-to-Year Average Rate

1.6%
1.4%
1.2%
1.0%
0.8%

0.6%

0.4%
1996 1998 2000 2002 2004 2006 2008 2010 2012

Annual Rate Linear (Annual Rate)
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TRS 1 — Three-Year Rolling Average Rate

1.3%
1.2%
1.1%
1.0%
0.9%
0.8%

0.7%

0.6%
1998 2000 2002 2004 2006 2008 2010 2012

—— Three-Year Rolling Average Linear (3-Year Avg.)

General Methodology

For TRS, we considered the same alternatives, and made the same
relative changes as in PERS. Please see the PERS - Methods and
Format of Assumptions section above for more information.
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LEOFF 1

Past Experience

The following charts show LEOFF 1 Actual and Expected AFC
calculated under one of the two methods mentioned in the
Calculation Method section.

LEOFF 1 — Actual and Expected AFC

130,000 -
120,000 -
110,000 -
100,000 -
90,000 -
80,000 -
70,000 -

60,000 -

50,000 T T T T T T
1997 2000 2003 2006 2009 2012 2015

—— Adjusted Expected AFC —— Actual AFC

Linear (Adjusted Expected AFC)

Linear (Actual AFC)

General Methodology

For more information, please see the Calculation Method section.
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WSPRS 1
WSPRS 1 - Year-to-Year Average Rate

Past Experience 8.00%
The following two charts show WSPRS 1 AFC 7.50%
load calculated under two of the three methods
mentioned in the Calculation Method section. 7.00%

6.50%

6.00%

5.50%

5.00%

4.50%

1998 2000 2002 2004 2006 2008 2010 2012
Annual Rate Linear (Annual Rate)

WSPRS 1 — Three-Year Rolling Average Rate

7.50%
7.00%
6.50%
6.00%
General Methodology
5.50%
For WSPRS, we considered the same
5.00% alternatives, and made the same relative

changes as in PERS. Please see the PERS -
Methods and Format of Assumptions section
Linear (3-Year Avg.) above for more information.

2000 2002 2004 2006 2008 2010 2012

——Three-Year Rolling Average
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Certain and Life Annuities

Overall Summary

What is the Certain and Life Annuity Assumption and
how is it Used?

In many of the plans, the standard retirement option is a monthly
benefit payable for the lifetime of the member. If a retired member
dies before the total pension payments they’ve received exceed the
value of their accumulated contributions, the difference is paid to
their beneficiary or estate. We estimate the value of this benefit
using a Certain and Life Annuity — a life annuity with a certain, or
guaranteed, payment period.

High-Level Takeaways

We generally found that the current assumptions fit our experience
and expectations well. We adjusted the assumptions for a few plans
as necessary.

Assumptions

We developed the expected Plan 2 certain period assumptions by
using new retirement rates, service-based salary increase scales,
and Percent Male/Female assumptions detailed in this report. We
also used early retirement factors adopted in 2012 and disclosed
in the 2013 Actuarial Valuation Report (AVR). All other assumptions
used match those disclosed in the 2012 AVR.

137

General Methodology

To develop the certain and life annuity assumption, we determine
the average ratio of accumulated contributions to annual retirement
benefits.

For the closed Plans 1 that have very reliable retirement data and
an average population that is close to retirement age, we use recent
retiree data to calculate this ratio. Itis simply the total savings
funds divided by the total annual retirement benefits for all recent
retirees.

For the open Plans 2 that have fewer retirements and a younger
average population, our best estimate for a future certain and

life annuity assumption is to model the future expectation of
accumulated contributions and annual retirement benefits of a new
entrant. For each plan, we project future accumulated contributions
using the average entry age of a member, the Entry Age Normal Cost
(EAN) contribution rate for that plan, the general salary increase
assumption, the service-based salary scale, and the assumed savings
fund interest rate of 5.5 percent. To calculate the future annual
retirement benefit for each plan, we use the general salary increase
assumption, the service-based salary scale, retirement rates, and
early retirement factors. These calculations are developed for

each eligible retirement age. The certain period is determined at
each retirement age by dividing the accumulated contributions

by the annual retirement benefit. Finally, we develop one average
expected certain period for each plan by weighting each calculation
by the probability of retirement at each age.

Data

We used records of new retirees in 2010-2013 to study the average
ratio of accumulated contributions to annual retirement benefits for
Plan 1 members. To study certain periods for Plan 2 members, we
used active records from the 2012 valuation data.
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No special data was added and we did not eliminate data from the
Great Recession years since we did not see evidence that the results

were impacted by the economy during that time.

Law changes

No law changes impacted our study of the Certain and Life Annuity

assumption.
Results

All-Plan Summary

€ Assumption staying the same for most plans.

@ Increases in Public Employees’ Retirement System
(PERS) Plan 1 and the Washington State Patrol
Retirement System (WSPRS) Plans 1/2.

@ Decrease in the Teachers’ Retirement system (TRS)
Plan 1.

The table on the right shows the old and new assumptions by plan.

Old New
Plan Assumption Assumption

PERS 1 3 4
PERS 2 4 4
TRS 1* 11 9
TRS 2 5 5
SERS 2 4 4
PSERS 2 4 4
LEOFF 1 3 3
LEOFF 2 5 5
WSPRS 1 3 4
WSPRS 2 4 5

*Applies to “annuity” portion of the TRS 1 disability
benefit only. In the prior study, we assumed the
annuity portion comprised 30% of the benefit.
Based on new data, we've increased that
assumption to 40% for this study.

By System

Past Experience

PERS

PERS 1 analysis of recent retiree records results in a certain period
of four years. This is higher than our current assumption of three
years.

PERS 2, with an average entry age of 36, has an average future
expected certain period of four years. This is consistent with our
current assumption.

TRS

TRS 1 is different from other plans. The standard option for most
benefits in this plan is a single life benefit with no guarantee of
excess savings refund. The exception is the TRS 1 disability benefit,
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and that guarantee only applies to the portion of the benefit
attributable to the member’s savings. TRS 1 analysis of recent
disability retiree records results in a certain period of nine years,
applied to 40 percent of the disability benefit. This is different from
our current assumption of eleven years, applied to 30 percent of the
disability benefit.

TRS 2, with an average entry age of 34, has an average future
expected certain period of five years. This is consistent with our
current assumption.

SERS

The School Employees’ Retirement System Plan 2, with an average
entry age of 40, has an average future expected certain period of
four years. This is consistent with our current assumption.

PSERS

The Public Safety Employees’ Retirement System Plan 2, with an
average entry age of 32, has an average future expected certain
period of four years. This is consistent with our current assumption.

LEOFF

The Law Enforcement Officers’ and Fire Fighters’ Retirement
System (LEOFF) Plan 1 analysis of recent retiree records results in
acertain period of three years. This is consistent with our current
assumption.

LEOFF 2, with an average entry age of 28, has an average future
expected certain period of five years. This is consistent with our
current assumption.
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WSPRS

WSPRS 1 analysis of recent retiree records results in a certain
period of four years. This is higher than our current assumption of
three years.

WSPRS 2, with an average entry age of 27, has an average future
expected certain period of five years. This is higher than our current
assumption of four years.
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Military Service Credit Load

Overall Summary

What is the Military Service Credit Load Assumption
and how is it Used?

We apply a “load” to a given benefit provision to estimate the
additional cost of another, related benefit provision. In application,
aloadis a percentage increase applied to an existing benefit in

our valuation software where the increase represents the cost of
another benefit provision.

The Military Service Load assumption is used to compensate for the
cost of additional service credit applied in recognition of military
service earned before joining a state retirement plan. This type of
service is known as non-interruptive military service.

Members of the Public Employees’ Retirement System (PERS)

Plan 1 and the Washington State Patrol Retirement System
(WSPRS) Plan 1 are eligible to add up to five years of military service
to their membership service total once the member reaches at

least 25 years of Washington retirement plan service (membership
service). This service is provided at no cost to the member. The load
estimates the cost to the system.

These loads are gender and plan-based.

High-Level Takeaways

Generally, we are seeing a downward trend in the percentage of
members with non-interruptive military service for PERS 1 and
WSPRS 1. Since WSPRS 1 closed recently, we also considered the
possibility of steady or even upward trends for WSPRS 1.

2007-2012 Demographic Experience Study

These downward trends are likely driven by the limited time

periods during which members could have served in the military.
Specifically, the cost that we estimate is only for military service that
occurs before entry into the plan. PERS 1 closed to new members in
1977 and WSPRS 1 close