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Tennessee Consolidated Retirement System

SUMMARY OF REPORT

| ntr oduction

"At least once in each six (6) year period, theiact shall make an actuarial investigation intortiatality,
service and compensation experience of the menalperbeneficiaries of the retirement system, anithggikito
account the results of such investigation, the dboditrustees shall adopt for the retirement systaai mortality,
service, and other tables as shall be deemed regess

Tennessee Code Annotated, Section 8-34-503(b)

Since the Tennessee Consolidated Retirement Sysasrestablished effective July 1, 1972, an actuaria
experience study has been conducted periodicalig@ordance with the statute cited above. Eadystas
covered a four year reporting period, in compliawith the statutory requirement prior to amendmerit992 to
permit a six year rather than four year span. direent study examines the four year period endimge 30, 2012.

The initial four year period ended June 30, 19T6e experience study performed as of that datéhezhsome
definite conclusions and identified other probabémds. However, there were shortcomings to tha ciallected
for the study because the records on which theysttelv had been established, necessarily, to sugigongoing
administration of the System. Steps were takehaittime to begin accumulating more elaborate médion so that
studies performed as of June 30, 1980 and latelugerl more comprehensive results. The data colfeptocess
continues to be refined to take advantage of tliiadal processing power made available by advaite
technology. Information that was not previouslgitable is now gathered allowing more elaboratdyasisof
results.

TCA 8-34-503(b) provides that the periodic actudrgestigation shall cover the "mortality, serviaed
compensation experience" of the System. Withis fitsimework, the various factors relating to thet&m's
experience can be categorized, as follows:

A. Demographic Assumptions

Post-retirement Mortality

Pre-retirement Mortality

Rates of Disability

Turnover (i.e., withdrawal from the System)
Spreads of Retirement Age

ahrwnpE

B. Economic Assumptions

1. Rate of Investment Return

2. Changes in Compensation for Continuing Employees
3. Increases in Social Security Taxable Wage Base

4. Cost of Living Adjustments

Each of the factors is discussed separately ifisl@wving sections of this report.
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Tennessee Consolidated Retirement System

SUMMARY OF REPORT

As input for the study, census data was obtainethofiscal years beginning July 1, 2008, 2009,&2@&nd
2011. For each year, the employee population ksl as of the beginning of the fiscal year wasdd through
the end of the fiscal year. For these years, tecbad been provided by TCRS indicating whetheh @atividual
was still a member of the System as of the entefiscal year or, if he was no longer a member ctiuse of his
withdrawal (retirement, disability, death, etc.).

Salaries were reported for each employee who wastre participant as of the beginning of eacbdiyear.
For each individual who remained an active empl@agef the end of a fiscal year, salaries were @vegpto full
year salaries reported in the previous fiscal yearder to determine compensation increase rates.

In studying each "decrement" (that is, each reésowhich individuals could have withdrawn from the
System), a comparison of "actual” to "expectedthirations was made. The number of "actual” withdla for
each cause was tabulated from the records maidthinéhe System. The "expected” terminations &mhecause
were determined by applying the rates of decremamummended with the 2008 experience study toxpesere
(that is, the number of individuals active as @& beginning of each fiscal year). By comparingrdte of actual
terminations to expected terminations for eacheatinre validity of the actuarial tables was tested.

Results for the four separate years included indgkiezw period have been combined in order to meeehe
sample size and smooth out random variations.

Each of the studies investigated several grouparatgly, because it was felt that they might hagmeificantly
different experience. The groups were definedls\fs:

Teachers

General State Employees

Employees of Political Subdivisions

"Group II" Members (Firemen, Police, Wildlife f@krs, and Highway Patrol)
"Group IlI" Members (County officials and Pubervice Commissioners)
UT-TIAA with Guarantees

Local Teachers in Closed Systems

"Aged" Teachers and State Employees (retired lrdyg)

ONOUAWDNE

In practice, "Group II" and "Group 111" were smatlosed groups which were not large enough to geeer
credible experience, and "UT-TIAA", local teachexsd "aged" retirees exhibited experience quitélairto the
larger group of teachers. Therefore, primary éitterwas paid to the first three groups—Teachezsegal State
employees and employees of Political SubdivisioRlse results shown for Teachers include not onhtrifoutory
("K-12") teachers, but UT-TIAA members and localdkers, as well as "aged" retirees. "Non-Contoitylt
teachers (higher education) are included with géristiate employees, since they are combined wetim thor
purposes of determining contribution rates.

Each of the sections in the Demographic Assumptimmson of the report deals with a particular rate
decrement or other assumption, in the order prelydisted. For each assumption, the "ratios ¢di@cto
expected" based on the current tables are illestrand discussed. A recommendation is then mattenting each
assumption. The Board may choose to adopt themeemdations for use with valuations occurring afés study
date and with any actuarial calculations requingdrgo subsequent changes in the assumptions.

Bryan, Pendleton, Swats & McAllister, LLC 2



Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Effect of Actuarial Assumptionson Plan Costs

It is important to realize that actuarial assumptido not determine the ultimate cost of a pengian. Actual
experience (benefits paid plus the expenses ofg@anation, less interest earned on plan asseistely
determines the amount which the plan sponsor nwrtibute. What the actuarial assumptions dopimlgination
with the actuarial funding method, is determineitf@dence of the plan's ultimate cost over a pkdbyears ---
how much the plan's sponsor must contribute tgplhe each year.

For example, if a very "conservative" set of asstimmg is used as the basis for a valuation (loergst
earnings, high salary increases, low turnover,mvtality rates), the initial cost of the plan Wik high, but the
required contribution rates will in all likelihoatkecrease gradually in later years. If, on therdtiaed, a plan starts
out using a very "liberal" or "optimistic" set cdsumptions (high interest earnings, low salarydases, high
turnover, high mortality rates), the initial co$ttbe plan may be quite low, but plan costs wilidwally increase in
future years.

For most employers, a fairly level plan contribatiés a percentage of covered payroll is a desigidé
Therefore, plan sponsors usually try to chooseragsans that they feel are generally reasonabiehé absence of
unusual events, a reasonable set of actuarial s can be expected to develop a reasonablydevies of
annual contributions.

The purpose of the experience study is to revienettisting set of actuarial assumptions and ideatify trends
in participant behavior or economic situations tre deemed to be long-term in nature. Any chatmtse
assumptions would be expected to have an impattteofuture level of required contributions to tharp
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

General Approach

The portion of the study concerning active partcifs was based on the active life data associdthdiscal
years beginning in 2008 through 2011. For each ydam, a record was established for each personualkan
active participant in the plan as of the beginrofthe year. Those records were tracked througlettd of each
fiscal year to determine the employment statubatttime. A similar process was used to developrosc
concerning mortality among retired lives to deterenivhether the participant was still living at #rel of the
respective fiscal years.

These records served as the basis for the expergtandy. For most of the actuarial assumptioressthdy took
the form of determining ratios of "actual" resutighe "expected" results obtained by applyingdineent tables to
the participating lives. The table on the nextgalgows an example of the way in which "actuakhteations were
compared to "expected"” terminations and a ratiaofual to expected" was obtained.

In order to obtain this table, each record wasdcekas a "unit of exposure” -- that is, the pgpticit with which
it is associated entered the year and was "expdedti& contingency being measured. The membegreith
terminated participation for this reason duringykar or did not. In either event, it counted amih of exposure, so
the exposure figure for the proper age and sexneasased by one. If the person actually termuhatgrticipation
for this reason, the "actual" column was also iasegl by one for that age and sex; if the persorstithtemployed
at the end of the year, or if he terminated for s@ther reason, no entry was made to the "actoéliirm. An
"expected" figure was calculated by multiplying three unit of exposure by the probability of terntioa included
in the turnover table currently being utilized retvaluation. For example, if for a particular agel sex the current
table assumes that 15% of the participants withieate employment during the next year, a factaflbfwas added
to the "expected" column for the appropriate agksax.

After all of the records were processed throughpitogram, ratios of actual to expected were caledlaFor
example, over the four years of observation, 8/béles between the ages of 36 and 40 began a yearpgddyment.
Of those 8,571 people, 473 terminated their empétrbefore the end of the year. On the other hidwedturnover
table currently being utilized assumes that appnaxely 3.44% of males in this age bracket will tevate their
employment, so the "expected" figure was 295. Thowial terminations in this category were gretitan the
"expected" terminations --- the ratio of actuaéigpected was 160%.

Bryan, Pendleton, Swats & McAllister, LLC 4
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FEMALE

16-20
21-25
26-30
31-35

36-40
41-45
46-50
51-55

56-60
61-65
66-70
71-75

TOTAL

16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
TOTAL

16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60
61-65
66-70
71-75
TOTAL

DEMOGRAPHIC ASSUMPTIONS

General State
Ultimate Withdrawal
Unweighted
Exposure Actual Expected Act/Exp
0 0 0 nla
1,092 163 171 95.08
4,493 474 503 94.21
7,066 544 482 112.82
8,571 473 295 160.47
10,333 480 204 235.13
12,164 a77 242 196.88
11,876 506 281 180.35
4,682 221 162 136.32
182 23 7 327.99
50 9 0 n/a
14 2 0 n/a
60,523 3,372 2,348 143.63
6 1 1 90.32
1,023 179 159 112.83
7,067 894 835 107.08
10,848 988 846 116.75
12,840 933 570 163.74
14,764 794 382 208.00
19,350 850 428 198.48
19,214 927 561 165.20
7,156 392 277 141.64
168 28 8 353.97
34 9 0 n/a
10 4 0 n/a
92,480 5,999 4,067 147.52
6 1 1 90.32
2,115 342 330 103.61
11,560 1,368 1,338 102.24
17,914 1,532 1,328 115.32
21,411 1,406 865 162.63
25,097 1,274 586 217.46
31,514 1,327 671 197.90
31,090 1,433 842 170.25
11,838 613 439 139.67
350 51 15 341.76
84 18 0 n/a
24 6 0 n/a
153,003 9,371 6,414 146.10
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DEMOGRAPHIC ASSUMPTIONS

This example provides a simplified illustrationtbé methodology used in succeeding sections afgbert.
Actual comparisons made herein are conducted obabis described above but have been modified byghting”
in order to enhance the effectiveness of the resllhe weighting process gives recognition toféloe that some
participants, due to associated larger liabilittesse a greater impact on valuation results thharst For instance,
a senior official who has completed a significamtnber of years of service and receives a highsaldirhave a
substantially larger actuarial liability than a gheervice lower paid employee of the same agee iffipact on the
plan of service retirement of the senior officeki more significant event than retirement of tiveer paid employee
of the same age. Therefore, the “number” of piariats used to develop exposure, actual and expeacmbers has
been weighted by multiplying the number by the agal liability for that participant. Actuarial sasmptions
recommended with the 2008 experience study areinsgetermining liability weightings. For instanan employee
with a liability of $10,000 for whom the probabyliof termination was 10% would result in exposund axpected
amounts for a particular year of 1 and 0.10 respalgton an unweighted basis and 10,000 and 1,68pectively
on a weighted basis. If the participant died dytime year, the "actual" weighted entry for therygauld be
10,000.

The charts presented herein have been developegnieing liability weightings. Weighted resultsvieabeen
reduced proportionately to maintain exposure answithin a reasonable range.

The table on the following page shows the resdlth@earlier table after data for participantsénbeen
weighted by liability amount. After weighting, tlaetual to expected ratio for the group of Consagd State male
employees between 36 and 40 years of age is rediumad 60.47% to 114.92%. The reduction suggéstshigher
paid employees with relatively more seniority asslinclined to terminate employment than lowed ganployees
with shorter periods of service. This result ipeoted and is further confirmed by comparing theral actual to
expected ratio between the two tables. The oveatil declines from 146.10% to 113.91%. The preads
correlating rates of termination, death, etc. ability weightings ensures that actuarial assunmgtire developed in
the same manner they are applied. Both the developai the rates in the experience study and tpgfication in
the valuation process are with respect to liabdityounts.
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

General State
Ultimate Withdrawal
Weighted
Exposure Actual Expected Act/Exp
MALE 16-20 0 0 0 nla
21-25 9,473 1,264 1,466 86.22
26-30 87,794 7,566 9,584 78.95
31-35 262,919 14,124 17,439 80.99
36-40 501,365 19,405 16,886 114.92
41-45 858,222 22,303 16,818 132.61
46-50 1,271,319 30,145 25,371 118.81
51-55 1,260,551 38,151 29,758 128.20
56-60 488,807 19,464 16,936 114.93
61-65 16,305 275 679 40.43
66-70 1,262 284 0 n/a
71-75 82 3 0 n/a
TOTAL 4,758,099 152,982 134,936 113.37
FEMALE 16-20 33 3 6 50.64
21-25 8,451 1,293 1,299 99.55
26-30 128,038 13,960 14,752 94.63
31-35 378,982 26,670 28,958 92.10
36-40 651,459 33,549 28,441 117.96
41-45 1,084,621 34,987 27,667 126.46
46-50 1,826,399 46,228 40,452 114.28
51-55 1,816,710 63,820 53,073 120.25
56-60 679,201 31,401 26,218 119.77
61-65 8,146 648 409 158.27
66-70 525 231 0 n/a
71-75 23 6 0 n/a
TOTAL 6,582,588 252,796 221,275 114.25
TOTAL 16-20 33 3 6 50.64
21-25 17,924 2,557 2,765 92.48
26-30 215,832 21,527 24,336 88.46
31-35 641,901 40,793 46,396 87.92
36-40 1,152,824 52,954 45,327 116.83
41-45 1,942,843 57,290 44,485 128.78
46-50 3,097,718 76,372 65,823 116.03
51-55 3,077,260 101,970 82,831 123.11
56-60 1,168,009 50,864 43,154 117.87
61-65 24,452 922 1,088 84.74
66-70 1,787 515 0 n/a
71-75 105 9 0 n/a
TOTAL 11,340,687 405,778 356,212 113.91
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DEMOGRAPHIC ASSUMPTIONS

In each of the following sections, the appropriatsnof the current assumptions is discussed, alebtare
included which compare actual results during th& faur years to the "expected" results obtainedfplying the
current tables to the exposure. A recommendasitinen made, and a second group of tables illestthae
relationship between "actual" and "expected" baseedny proposed new tables.

Post-Retirement Mortality

Pension costs are quite sensitive to changes tretiement mortality assumptions. Thereforés important
that mortality tables used in the actuarial valwatidequately reflect post-retirement mortalityerignce. Mortality
rates have been studied based on two major grdugsployees, a) the Teachers group consistingeathiers and
Group Il members and b) the group consisting atssemployees, Political Subdivision employees@ralip |l
members.

In this context, "conservative" tables are tabléh Wow assumed rates of mortality—it is assumext thtirees
will continue to live for comparatively long perigdf time. Translated into ratios of actual toeoted deaths
among retirees, a mortality table is "conservatitedtios of actual to expected are above 1008&atios are below
100%, fewer retirees are dying than expected. eSiney are living longer than expected, they veilgive more
benefits from the plan than expected, so more maéhave to go into the fund than has been apétad.

The 1976, 1980, and 1984 studies all showed thia¢es, especially teachers, were living longentha
expected—that is, the post-retirement mortalityealhen in use were not sufficiently conservativéferences
between actual and expected deaths were so gegattime question remained as to whether the imprents in
mortality were permanent or were due partiallytadistical fluctuations. Therefore, the Board atopan
"intermediate" approach. About one-half of theagpt improvement in mortality was recognized i tiew tables
adopted after the 1980 study, with the understanthiat further action could be taken if subseqstudies
indicated permanent and/or continuing improvemdntl984, the full continued improvement in mottailvas
recognized by adoption of the 1983 Group Annuityrtdiity Tables as the basis for expected deathsgrteachers
and the 1975 Group Annuity Mortality Tables (somatless conservative) as the basis for expectethslamnong
other retirees.

Experience from 1984 to 1988 indicated that théetahdopted as a result of the 1984 study had ¢ghedvan
accurate picture of expected deaths among retiaeisthis pattern continued during the period egnéinl992. For
the four year period ending in 1996, the ratioatfial to expected mortality declined below 100% agservice
retirees. As a result of the 1996 study, the malegchers mortality table was modified to a moreseovative basis,
while other groups were left unchanged since thiesavere generally above 95%.

Mortality experience in the 2000 study showed qargd improvement among both major groups. Overall
ratios for both groups declined by almost 4% frd@@ to 2000, with the majority of mortality impravent
recognized among males. As a result of the 200)ysmortality tables were modified for both magwoups in
order to bring actual to expected ratios back up0@%. In addition, the new mortality tables wkesed on actual
TCRS mortality experience. Historically, mortaligtes had been created by adjusting standardsthaila uniform
percentage to fit the overall pattern of the TCR&ugs. This change was made to better reflecebTORS
mortality experience below age 65, which was naoissient with standard mortality tables.

Experience in the 2004 study showed continued nitgrimprovement in the group consisting of State
employees, Political Subdivision employees and @ribmembers. The ratio of actual to expected alibytfor this
group declined from 100% to 91% since the 2000ystwith males experiencing more mortality improvergnan
females. Experience of the Teachers group (camgist Teachers and Group Il members) resultea i@asonably
conservative ratio of 103%. As a result of the26tudy, mortality tables were modified for bothjonayroups in
order to bring actual to expected ratios back 1@%40

Experience in the 2008 study showed continued nitgrimprovement among all groups The ratio ofuattto
expected mortality for both of the main groups ohexdd from 100% to just below 90% since the 2004\stwith
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DEMOGRAPHIC ASSUMPTIONS

both males and females experiencing consistentatitgrimprovement during the period. As a resiilthe 2008
study, mortality tables were modified for both magooups in order to bring actual to expected saliack to 100%.

Experience in this study showed modest continuedatity improvement in the group consisting of tat
employees, Political Subdivision employees and @ibmembers. The ratio of actual to expected alibytfor this
group declined from 100% to 96% since the 2008ystwith consistent improvement among males and fesna
Experience of the Teachers group (consisting othes and Group Il members) showed relatively tgrea
improvement with the actual to expected ratio aéngj from 100% to 87% since the 2008 Study, withesma
experiencing more mortality improvement than ferpale

Mortality experience following disability retiremesnwas also investigated. The number of deatmslaimong
disabled retirees is not large enough to be fulbdible statistically—disability retirees amountaoly 5% of TCRS
retirees. The results of the study indicate tietta mortality among both males and females islotivan expected.
Results for disability mortality continue to be yénconsistent between study periods, suggestinpduthat
experience in this area is less than fully credible

The tables on the next three pages set out acta#thsl expected deaths, and ratios of actual tecéegh during
the last four years. Actual and expected deathsvaighted by liability amounts to improve accura&xpected
deaths are based on the tables used in the 20d4tieal (assumptions adopted after the 2008 expaistudy).
The first two pages show results for service reirand the third for disability retirees.
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DEMOGRAPHIC ASSUMPTIONS

All Teacher Groups
Post-Retirement Mortality
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 36-4( 21,927 28€ 12 2,346.25
41-4¢ 9,441 0 13 0.00
46-5( 10,55( 0 28 0.00
51-5¢ 209,42. 98¢t 1,032 95.49
56-60 1,383,837 4,907 7,709 63.66
61-6¢ 3,138,68! 19,84: 26,64¢ 74.47
66-7(C 2,667,24. 30,14 38,16: 78.98
71-7¢ 1,797,15 37,89¢ 43,89¢ 86.34
76-80 1,231,264 42,588 51,559 82.60
81-8¢ 585,20: 40,537 39,53¢ 102.52
86-9( 188,41 21,92: 25,277 86.72
91-9t 50,91¢ 10,51¢ 11,48¢ 91.57
TOTAL 11,294,064 209,622 245,358 85.44
FEMALE 36-4C 23,857 304 12 2,554.83
41-4¢ 10,79t 0 11 0.00
46-5( 19,88: 0 34 0.00
51-5¢ 737,55! 884 2,08t 42.40
56-60 4,140,064 12,474 17,534 71.14
61-6¢ 7,307,17. 36,33( 42,30¢ 85.88
66-7(C 5,373,12. 38,74 47,22¢ 82.03
71-7¢ 3,322,23 39,69 49,53¢ 80.13
76-80 2,065,193 46,667 54,950 84.93
81-8¢ 1,169,76: 55,68¢ 56,22¢ 99.04
86-9( 468,44! 42,59¢ 44,29: 96.17
91-9t 221,59: 40,17¢ 41,64¢ 96.47
TOTAL 24,859,674 313,551 355,867 88.11
TOTAL  36-4( 45,78¢ 59C 24 2,449.35
41-4¢ 20,23t 0 24 0.00
46-5( 30,43: 0 62 0.00
51-5¢ 946,97! 1,86¢ 3,117 59.98
56-60 5,523,902 17,381 25,243 68.85
61-6¢ 10,445,85 56,17 68,95( 81.47
66-7(C 8,040,36: 68,88: 85,39. 80.67
71-7¢ 5,119,39. 77,58¢ 93,43: 83.04
76-80 3,296,458 89,255 106,508 83.80
81-8¢ 1,754,96! 96,22: 95,767 100.48
86-9( 656,86« 64,51t 69,56¢ 92.74
91-9t 272,50° 50,69¢ 53,13¢ 95.41
TOTAL 36,153,738 523,173 601,225 87.02
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DEMOGRAPHIC ASSUMPTIONS

Consolidated State, Polisubs & Group 11
Post-Retirement Mortality
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 36-4( 30,92¢ 64 38 171.71
41-4¢ 9,671 68 20 342.38
46-5( 49,24* 404 182 221.57
51-5¢ 434,14: 1,78C 2,541 70.06
56-60 1,787,004 17,073 15,682 108.87
61-6¢ 3,718,04. 37,75: 45,82} 82.38
66-7( 3,733,32 64,46¢ 66,93: 96.31
71-7¢ 2,736,53 79,91! 82,19: 97.23
76-80 1,556,166 74,358 81,468 91.27
81-8t 639,60t 53,92¢ 52,72¢ 102.28
86-9( 213,44t 29,201 28,27" 103.28
91-9¢ 37,39: 8,05¢ 7,74¢€ 104.03
TOTAL 14,945,518 367,060 383,630 95.68
FEMALE 36-4( 44,21 32 30 106.27
41-4¢ 26,86 0 36 0.00
46-5( 78,15’ 62 15E 39.88
51-5¢ 588,03! 3,56: 1,961 181.70
56-60 1,846,094 11,640 10,575 110.07
61-6¢ 3,463,63. 29,99¢ 28,81 104.12
66-7( 3,458,53! 34,04: 39,78¢ 85.55
71-7¢ 2,473,06: 42,66: 42,36 100.71
76-80 1,451,636 45,217 49,829 90.75
81-8¢ 764,61. 38,24¢ 42,72( 89.53
86-9( 288,50: 29,92¢ 29,557 101.25
91-9¢ 78,29’ 13,69: 14,77( 92.71
TOTAL 14,561,647 249,084 260,596 95.58
TOTAL  36-4( 75,14¢ 97 68 142.50
41-4¢ 36,53¢ 68 56 122.05
46-5( 127,40:. 46€ 33¢ 137.92
51-5¢ 1,022,17 5,34: 4,502 118.70
56-60 3,633,097 28,713 26,257 109.35
61-6¢ 7,181,67 67,75 74,63¢ 90.77
66-7( 7,191,86 98,50¢ 106,72 92.30
71-7¢ 5,209,59' 122,57: 124,55 98.41
76-80 3,007,802 119,576 131,297 91.07
81-8t 1,404,21 92,17 95,44t 96.57
86-9( 501,95: 59,12¢ 57,83 102.24
91-9¢ 115,68t 21,75: 22,51¢ 96.61
TOTAL 29,507,165 616,144 644,226 95.64
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

All Retirees
Post-Disability M ortality
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 36-4( 8,88t 78 214 36.65
41-4¢ 22,47¢ 56€ 64C 88.45
46-5( 50,35¢ 1,357 1,59: 85.17
51-5¢ 116,99¢ 4,081 4,111 99.29
56-60 168,072 5,559 6,569 84.63
61-6¢ 152,24« 6,36 6,62¢ 96.03
66-7( 66,71: 3,73¢ 3,35¢ 111.37
71-7¢ 25,15¢ 1,92( 1,547 124.14
76-80 10,530 1,132 852 132.82
81-8t 6,54¢ 1,16¢ 714 163.54
86-9( 3,98: 24z 66¢ 36.33
91-9¢ 2,481 52 52€ 9.84
TOTAL 634,447 26,255 27,414 95.77
FEMALE 36-4( 12,23: 374 304 122.95
41-4¢ 26,46¢ 28( 75¢& 37.11
46-5( 80,10¢ 2,77¢ 2,632 109.72
51-5¢ 166,28 3,947 5,84 67.50
56-60 228,816 6,063 8,940 67.82
61-6¢ 207,96! 6,481 9,05¢ 71.64
66-7( 103,63: 2,10¢ 5,22 40.28
71-7¢ 39,21¢ 1,79: 2,40¢ 74.48
76-80 19,102 1,223 1,542 79.30
81-8¢ 9,51¢ 55€ 1,041 53.39
86-9( 3,60¢ 537 56€ 94.82
91-9¢ 1,277 341 304 112.10
TOTAL 898,216 26,480 38,515 68.75
TOTAL  36-4( 21,11¢ 452 517 87.34
41-4¢ 48,94: 84¢€ 1,39t 60.66
46-5( 130,46: 4,13t 4,12t 100.24
51-5¢ 283,28: 8,02¢ 9,95¢ 80.62
56-60 396,888 11,622 15,509 74.94
61-6¢ 360,20¢ 12,84¢ 15,68: 81.94
66-7( 170,34 5,84( 8,57 68.08
71-7¢ 64,37 3,71¢ 3,95: 93.91
76-80 29,632 2,355 2,394 98.35
81-8t 16,05¢ 1,72¢ 1,75¢ 98.22
86-9( 7,59( 78C 1,23¢ 63.18
91-9¢ 3,76¢ 39z 83C 47.27
TOTAL 1,532,663 52,735 65,929 79.99
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Recommendation: Results for the tables applied to both of themggioups (State employees/Political
Subdivisions and Teachers) have again reachedwe end of the acceptable range due to improvesiient
mortality. As in the past, new tables are reconueedrfor both groups to better fit the mortality exipnce from the
study period.

Since continued mortality improvement has been d@ried throughout recent studies, anticipatingréutu
improvements in mortality is prudent. This caralseomplished by using a generational mortalitygdbht reduces
the expected probabilities of mortality for allduté years. This approach assumes that mortaljfyawements will
continue indefinitely, but is not yet widely usedinother approach is to create a mortality tab&t would produce
actual to expected ratios greater than 100%. Niyrtables with ratios greater than 100% wouldsbeeasonable
approach in the short-term, while continuing to ftammortality improvements in the future.

New tables are recommended for both groups tbditmortality experience from the study period witB-year
mortality projection to reflect continued mortalityprovements. This is the first time mortalitydrovements have
been incorporated into the recommended tables dhdreate more conservative mortality assumptions.
Experience regarding mortality improvements wilhtitoue to be monitored and a longer projectiongzerhay be
considered in future studies if appropriate.

Two sets of mortality tables have been createdthddin major groups. The first set is the 2012 “adées” to
bring actual to expected ratios back to 100% okegmce observed in the study. The second sebdhlfity tables
created apply a 2-year projection to the 2012 baisles using the standard AA projection scale.

Adopting the new tables with the 2-year projectiaould produce actual to expected ratios of appnakely
103% for State Employees and 102% for Teacherdb@s¢he experience data observed from 2008 to.20h2
actual to expected ratios are now over 100% asudtref incorporating a 2-year mortality projection

For the disability assumption, the difference isules from the prior period suggests that a chasmgarranted.
Since the experience in this area is less thay ¢uéldible, a modified standard table is recommdndehe sex-
distinct table in IRS Revenue Ruling 96-7 for disaldives (including both those that are and areefigible for
Social Security disability) has been selectedortfer to better match current experience, the ratdge standard
table have been increased by 10%. A degree otcaaitsm has been built into the new table suchttigactual
over expected ratio is 103.5%.

Bryan, Pendleton, Swats & McAllister, LLC 13



Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

All Teacher Groups
Post-Retirement Mortality
Recommended Assumptions

Exposure Actual Expected Act/Exp
MALE 36-4( 21,92 28¢€ 12 2,353.57
41-4t 9,441 0 13 0.00
46-5C 10,55( 0 23 0.00
51-5¢ 209,42. 98t 61¢€ 159.55
56-60 1,383,837 4,907 5,195 94.46
61-6¢ 3,138,68! 19,84: 19,19( 103.40
66-7( 2,667,24. 30,14 29,46 102.31
71-7¢ 1,797,15 37,89¢ 36,23( 104.60
76-80 1,231,264 42,588 42,987 99.07
81-8t 585,20: 40,53 38,19( 106.14
86-9( 188,41t 21,921 22,39: 97.90
91-9t 50,91¢ 10,51¢ 10,36¢ 101.46
TOTAL 11,294,064 209,622 204,676 102.42
FEMALE 36-4C 23,85 304 9 3,470.65
41-4F 10,79t 0 8 0.00
46-5(C 19,88: 0 24 0.00
51-5¢ 737,55: 884 1,557 56.76
56-60 4,140,064 12,474 13,093 95.27
61-6¢ 7,307,17. 36,33( 34,94: 103.97
66-7( 5,373,12. 38,741 38,25¢ 101.26
71-7¢ 3,322,23 39,69:¢ 39,34: 100.89
76-80 2,065,193 46,667 46,427 100.52
81-8¢ 1,169,76: 55,68t 53,47¢ 104.13
86-9( 468,44! 42,59¢ 42,22( 100.89
91-9¢ 221,59: 40,17¢ 40,68’ 98.75
TOTAL 24,859,674 313,551 310,045 101.13
TOTAL  36-4( 45,78« 59C 21 2,821.84
41-4t 20,23t 0 22 0.00
46-5C 30,43 0 47 0.00
51-5¢ 946,97! 1,86¢ 2,17¢ 85.95
56-60 5,523,902 17,381 18,288 95.04
61-6¢ 10,445,85 56,17 54,13: 103.77
66-7( 8,040,36: 68,88: 67,71¢ 101.72
71-7¢ 5,119,309 77,58¢ 75,57 102.67
76-80 3,296,458 89,255 89,414 99.82
81-8t 1,754,96! 96,22 91,66¢ 104.97
86-9( 656,36« 64,51t 64,61: 99.85
91-9¢ 272,50 50,69¢ 51,054 99.30
TOTAL 36,153,738 523,173 514,721 101.64
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Consolidated State, Polisubsand Group 11
Post-Retirement Mortality
Recommended Assumptions

Exposure Actual Expected Act/Exp
MALE 36-4( 30,92¢ 64 17 384.62
41-4t 9,671 68 13 529.96
46-5C 49,24 404 144 279.55
51-5¢ 434,14: 1,78C 2,06: 86.30
56-60 1,787,004 17,073 14,166 120.52
61-6¢ 3,718,04. 37,75: 38,62¢ 97.73
66-7( 3,733,32i 64,46¢ 61,78¢ 104.33
71-7¢ 2,736,53 79,91! 76,89¢ 103.92
76-80 1,556,166 74,358 74,128 100.31
81-8t 639,60t 53,92¢ 52,15¢ 103.39
86-9( 213,44t 29,20 28,05t 104.08
91-9t 37,39: 8,05¢ 7,694 104.74
TOTAL 14,945,518 367,060 355,751 103.18
FEMALE 36-4C 44,21 32 16 200.76
41-4F 26,86: 0 20 0.00
46-5(C 78,15’ 62 11¢ 52.31
51-5¢ 588,03! 3,56: 1,75¢ 202.69
56-60 1,846,094 11,640 10,514 110.71
61-6¢ 3,463,63. 29,99¢ 29,10¢ 103.07
66-7( 3,458,53! 34,04: 35,27: 96.51
71-7¢ 2,473,06: 42,66: 40,83( 104.49
76-80 1,451,636 45,217 45,068 100.33
81-8¢ 764,61. 38,24t 38,34 99.74
86-9( 288,50: 29,92¢ 28,957 103.35
91-9¢ 78,29’ 13,69: 14,23t 96.20
TOTAL 14,561,647 249,084 244,239 101.98
TOTAL  36-4( 75,14¢ 97 33 294.77
41-4t 36,53¢ 68 33 205.15
46-5C 127,40:. 46¢€ 262 177.12
51-5¢ 1,022,17 5,34: 3,821 139.85
56-60 3,633,097 28,713 24,679 116.34
61-6¢ 7,181,67 67,75 67,73¢ 100.03
66-7( 7,191,86 98,50¢ 97,06: 101.49
71-7¢ 5,209,59! 122,57: 117,72 104.12
76-80 3,007,802 119,576 119,196 100.32
81-8t 1,404,21 92,171 90,50: 101.85
86-9( 501,95: 59,12¢ 57,01: 103.71
91-9¢ 115,68t 21,75: 21,92¢ 99.19
TOTAL 29,507,165 616,144 599,990 102.69
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

All Retirees
Post-Disability Mortality
Recommended Assumptions

Exposure Actual Expected Act/Exp
MALE 36-4( 8,88t 78 14z 54.72
41-4t 22,47 56€ 44¢ 126.25
46-5C 50,35¢ 1,357 1,227 110.62
51-5¢ 116,99¢ 4,081 3,512 116.22
56-60 168,072 5,559 6,190 89.82
61-6¢ 152,24. 6,362 6,80z 93.54
66-7( 66,71: 3,73¢ 3,73¢ 99.94
71-7¢ 25,15¢ 1,92C 1,86t 102.93
76-80 10,530 1,132 1,030 109.89
81-8t 6,54¢ 1,16¢ 814 143.54
86-9( 3,98:¢ 24: 69¢€ 34.86
91-9t 2,48 52 527 9.82
TOTAL 634,447 26,255 26,992 97.27
FEMALE 36-4C 12,23: 374 161 232.32
41-4F 26,46¢ 28( 404 69.40
46-5(C 80,10« 2,77¢ 1,39( 199.77
51-5¢ 166,28 3,947 3,32( 118.88
56-60 228,816 6,063 5,337 113.60
61-6¢ 207,96! 6,487 5,72¢ 113.24
66-7( 103,63: 2,10¢ 3,45¢ 60.88
71-7¢ 39,21¢ 1,79z 1,66t 107.62
76-80 19,102 1,223 1,100 111.20
81-8¢ 9,51« 55€ 741 75.04
86-9( 3,60¢ 537 41C 130.88
91-9¢ 1,277 341 23: 146.40
TOTAL 898,216 26,480 23,945 110.59
TOTAL  36-4( 21,11¢ 452 304 148.73
41-4t 48,94: 84¢€ 852 99.31
46-5C 130,46: 4,13t 2,617 157.98
51-5¢ 283,28: 8,02¢ 6,83 117.51
56-60 396,888 11,622 11,527 100.83
61-6¢ 360,20¢ 12,84¢ 12,53( 102.55
66-7( 170,34: 5,84( 7,194 81.17
71-7¢ 64,37 3,712 3,53( 105.14
76-80 29,632 2,355 2,130 110.57
81-8t 16,05¢ 1,72¢ 1,55¢ 110.90
86-9( 7,59( 78C 1,10¢ 70.48
91-9¢ 3,76¢ 39z 76C 51.63
TOTAL 1,532,663 52,735 50,937 103.53
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Pre-Retirement Mortality

Pension costs are not particularly sensitive taxgka in pre-retirement mortality rates, becausertbetality
rates at active ages are quite low. Nevertheieissgesirable to utilize rates which reasonakelject actuarial
experience if possible.

Since TCRS became non-contributory for most Statel@yees, records do not support a study of pre-
retirement mortality among non-contributory grougeviously, when a Member's employment terminadezdaim
had to be made for the return of his contributi@ma] that claim indicated the reason for the teatiom. Now no
such claim needs to be filed. As a result, TCR®n@s do not indicate the reason for the terminatioce Member is
simply no longer active. The same problem relptesially to Political Subdivisions, since somettoém are
contributory and some are not. Teacher data nsayrait be completely reliable.

The table on the next page shows the results foreateachers, and the tables on the following pa@w
results for Consolidated State and Political Suistim employees. The results likely do not adegjyateflect
reality, since deaths appear to be understated. liflited amount of pre-retirement deaths alsotéirthie credibility
of this experience.
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Teachers
Pre-Retirement Mortality
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 0 0 0 n/a
21-2¢ 10,69: 0 2 0.00
26-3( 129,77- 36 32 113.49
31-3¢ 392,771 362 154 234.97
36-40 682,649 207 398 51.97
41-4¢ 771,44 39z 60¢ 64.36
46-5( 982,49 75¢ 1,11C 67.98
51-5¢ 1,498,41! 4,63¢€ 2,39¢ 193.28
56-60 1,843,723 7,143 4,474 159.67
61-6¢ 1,071,70. 3,61¢ 3,97¢ 90.96
66-7( 195,86 76€ 1,027 74.53
71-7¢ 41,06" 20¢ 69t 29.17
TOTAL 7,620,598 18,114 14,874 121.79
FEMALE 16-2( 9 0 0 n/a
21-2¢ 62,07" 5 8 64.96
26-3( 576,80! 16( 84 189.84
31-3¢ 1,450,821 22z 351 63.18
36-40 2,538,489 834 933 89.35
41-4¢ 2,880,31 70¢ 1,63( 43.43
46-5( 3,748,211 2,63: 3,29: 79.99
51-5¢ 6,143,08! 7,17(C 8,02t 89.34
56-60 7,027,035 8,245 13,948 59.11
61-6¢ 3,459,96! 7,56¢ 9,961 75.99
66-7( 510,25: 3,80( 2,04z 186.06
71-7¢ 70,44 327 92€ 35.32
TOTAL 28,467,521 31,672 41,200 76.87
TOTAL  16-2(C 9 0 0 n/a
21-2¢ 72,76¢ 5 10 49.31
26-3( 706,58: 19¢ 11€ 168.77
31-3¢ 1,843,59 584 50t 115.60
36-40 3,221,139 1,041 1,331 78.17
41-4¢ 3,651,75. 1,09¢ 2,23¢ 49.12
46-5( 4,730,71. 3,38¢ 4,40z 76.96
51-5¢ 7,641,50 11,80¢ 10,42« 113.26
56-60 8,870,758 15,388 18,422 83.53
61-6¢ 4,531,66! 11,18¢ 13,93t 80.26
66-7( 706,11 4,56¢€ 3,07( 148.74
71-7¢ 111,51 53C 1,621 32.69
TOTAL 36,088,119 49,786 56,074 88.79

Bryan, Pendleton, Swats & McAllister, LLC 18



Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

General State
Pre-Retirement Mortality
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 37C 0 0 n/a
21-2¢ 14,30¢ 0 4 0.00
26-3( 97,16" 0 32 0.00
31-3¢ 272,07! 0 14z 0.00
36-40 511,219 333 399 83.53
41-4¢ 867,48: 487 92t 52.64
46-5( 1,452,95! 2,221 2,20( 101.25
51-5¢ 2,121,86 5,24¢ 4,51¢ 116.11
56-60 2,551,703 6,731 8,271 81.37
61-6¢ 1,913,39! 9,60¢ 9,621 99.88
66-7( 744,42 9,41( 5,25¢ 179.03
71-7¢ 216,19 3,36¢ 5,112 65.90
TOTAL 10,763,161 37,410 36,479 102.55
FEMALE 16-2( 19t 0 0 n/a
21-2¢ 14,52¢ 0 2 0.00
26-3( 142,48: 0 28 0.00
31-3¢ 391,18t 0 12¢ 0.00
36-40 666,442 148 327 45.17
41-4¢ 1,096,78. 16¢ 85C 19.89
46-5( 2,116,10: 1,49t 2,48( 60.27
51-5¢ 3,005,29:. 2,407 5,20« 46.26
56-60 2,986,541 5,915 7,875 75.11
61-6¢ 1,822,91 1,97(C 7,10¢ 27.72
66-7( 491,69: 37¢ 2,64¢ 14.27
71-7¢ 140,42 73€ 2,47¢ 29.73
TOTAL 12,874,593 13,218 29,125 45.38
TOTAL  16-2(C 56& 0 0 n/a
21-2¢ 28,83: 0 7 0.00
26-3( 239,64t 0 60 0.00
31-3¢ 663,26! 0 26¢ 0.00
36-40 1,177,661 481 726 66.26
41-4¢ 1,964,26' 65€ 1,77¢ 36.96
46-5( 3,569,06 3,722 4,68( 79.53
51-5¢ 5,127,16! 7,651 9,72( 78.72
56-60 5,538,244 12,645 16,146 78.32
61-6¢ 3,736,31. 11,57¢ 16,73( 69.21
66-7( 1,236,11 9,78¢ 7,90¢ 123.82
71-7¢ 356,61 4,10t 7,58¢ 54.10
TOTAL 23,637,754 50,628 65,604 77.17

Bryan, Pendleton, Swats & McAllister, LLC

19



Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Palitical Subdivisions
Pre-Retirement Mortality
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 721 0 0 n/a
21-2¢ 39,70¢ 16 12 132.89
26-3( 180,36¢ 14¢ 59 251.50
31-3¢ 399,67 85 20¢ 40.84
36-40 756,760 726 590 122.95
41-4¢ 1,062,29: 71z 1,12¢ 63.26
46-5( 1,432,63! 2,78¢ 2,15¢ 129.29
51-5¢ 1,631,621 3,22¢ 3,45¢ 93.24
56-60 1,516,908 4,153 4,855 85.54
61-6¢ 862,83: 3,92¢ 4,28t 91.57
66-7(C 270,17t 2,01 1,91 105.27
71-7¢ 94,42 2,73( 2,25 121.14
TOTAL 8,248,118 20,516 20,912 98.11
FEMALE 16-2C 231 0 0 n/a
21-2¢ 12,36: 0 2 0.00
26-3( 80,53¢ 0 16 0.00
31-3¢ 212,21 35 69 51.59
36-40 456,376 181 225 80.35
41-4¢ 774,94( 45¢ 59¢€ 76.88
46-5( 1,252,04 76E 1,46: 52.30
51-5¢ 1,644,55i 2,311 2,84¢ 81.14
56-60 1,621,251 2,795 4,273 65.40
61-6¢ 1,008,26. 2,62¢ 3,95: 63.88
66-7(C 341,70( 1,12C 1,852 60.46
71-7¢ 104,57 28C 1,851 15.14
TOTAL 7,509,050 10,471 17,148 61.06
TOTAL  16-2(C 952 0 0 n/a
21-2¢ 52,06¢ 16 14 113.71
26-3( 260,90: 14¢ 75 198.66
31-3¢ 611,89« 12C 27¢€ 43.51
36-40 1,213,136 907 816 111.18
41-4¢ 1,837,23 1,17¢ 1,72( 67.98
46-5( 2,684,67 3,551 3,61¢ 98.15
51-5¢ 3,276,18. 5,63¢ 6,30¢ 87.78
56-60 3,138,159 6,948 9,129 76.11
61-6F 1,871,09: 6,44¢ 8,23¢ 78.28
66-7(C 611,87t 3,13¢ 3,76¢ 83.23
71-7¢ 199,00( 3,01( 4,10¢ 73.34
TOTAL 15,757,168 30,987 38,060 81.41
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Recommendation: It is recommended that future expectations ofrpteement mortality for all groups be based on
a standard IRS table, the 2012 Static Annuitanid @hale and female) as provided for by the PenBimtection

Act of 2008. This table is published by the IRS &mcludes projections of future mortality improvents for 15-
years beyond the 2012 base year using Scale AA.

While the recommended mortality rates are diffetbah reported experience, the resulting tableegpected
to reasonably predict the liabilities the Systerth wcur in the future. Usage of a standard tablprudent given the
lack of credibility associated with the reportedad@ncluding both data collection challenges drallimited
number of pre-retirement deaths).
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Tennessee Consolidated Retirement System

MALE 16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(
71-7¢

TOTAL

FEMALE 16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6°F
66-7(
71-7¢

TOTAL

TOTAL 16-2C
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(C
71-7¢

TOTAL

DEMOGRAPHIC ASSUMPTIONS

Teachers
Pre-Retirement Mortality
Recommended Assumptions

Exposure Actual Expected Act/Exp
0 0 0 n/a
10,69: 0 3 0.00
129,77: 36 47 78.08
392,77( 362 224 161.43
682,649 207 558 37.08
771,44( 392 75C 52.26
982,49° 75E 1,18¢ 63.44
1,498,41 4,63¢ 2,34 197.85
1,843,723 7,143 4,758 150.12
1,071,70. 3,61t 4,464 80.98
195,86° 76€ 1,18¢ 64.61
41,06" 202 42C 48.24
7,620,598 18,114 15,941 113.63
9 0 0 n/a
62,07t 5 9 57.88
576,80¢ 16C 10z 154.91
1,450,82i 222 452 49.11
2,538,489 834 1,061 78.57
2,880,31. 70¢ 1,79¢ 39.42
3,748,211 2,63 3,39¢ 77.49
6,143,08 7,17(C 9,84( 72.86
7,027,035 8,245 20,211 40.79
3,459,96! 7,56¢ 14,50: 52.20
510,25: 3,80( 2,97 127.81
70,44 327 693 47.23
28,467,521 31,672 55,036 57.55
9 0 0 n/a
72,76¢ 5 11 42.98
706,58: 19¢€ 15C 130.99
1,843,59i 584 67€ 86.39
3,221,139 1,041 1,619 64.27
3,651,75. 1,09¢ 2,54t 43.20
4,730,71. 3,38¢ 4,58¢ 73.84
7,641,50 11,80¢ 12,18 96.90
8,870,758 15,388 24,969 61.63
4,531,66 11,18¢ 18,96¢ 58.97
706,11¢ 4,56¢ 4,15¢ 109.80
111,51 53C 1,118 47.61
36,088,119 49,786 70,977 70.14

Bryan, Pendleton, Swats & McAllister, LLC 22



Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

General State
Pre-Retirement Mortality
Recommended Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 37C 0 0 n/a
21-2¢ 14,30¢ 0 4 0.00
26-3( 97,16" 0 35 0.00
31-3¢ 272,07! 0 15¢ 0.00
36-40 511,219 333 419 79.60
41-4¢ 867,48: 487 85C 57.29
46-5( 1,452,95! 2,221 1,76¢ 126.23
51-5¢ 2,121,86 5,24¢ 3,30¢ 158.47
56-60 2,551,703 6,731 6,601 101.97
61-6¢ 1,913,39! 9,60¢ 8,117 118.38
66-7( 744,42 9,41( 4,53¢ 207.33
71-7¢ 216,19( 3,36¢ 2,474 136.18
TOTAL 10,763,161 37,410 28,266 132.35
FEMALE 16-2( 19t 0 0 n/a
21-2¢ 14,52¢ 0 2 0.00
26-3( 142,48: 0 26 0.00
31-3¢ 391,18t 0 12z 0.00
36-40 666,442 148 279 52.96
41-4¢ 1,096,78. 16¢ 70C 24.13
46-5( 2,116,10: 1,49¢ 1,92( 77.85
51-5¢ 3,005,29:. 2,407 4,767 50.50
56-60 2,986,541 5,915 8,556 69.13
61-6¢ 1,822,91 1,97( 7,762 25.38
66-7( 491,69: 37¢ 2,897 13.07
71-7¢ 140,42 73€ 1,39: 52.87
TOTAL 12,874,593 13,218 28,417 46.51
TOTAL  16-2(C 56& 0 0 n/a
21-2¢ 28,83: 0 6 0.00
26-3( 239,64t 0 60 0.00
31-3¢ 663,26! 0 277 0.00
36-40 1,177,661 481 698 68.95
41-4¢ 1,964,26' 65€ 1,55( 42.31
46-5( 3,569,06 3,72: 3,68¢ 101.02
51-5¢ 5,127,16 7,651 8,07¢ 94.74
56-60 5,538,244 12,645 15,156 83.43
61-6¢ 3,736,31. 11,57¢ 15,87¢ 72.92
66-7( 1,236,11 9,78¢ 7,43( 131.73
71-7¢ 356,61 4,10t 3,86¢ 106.18
TOTAL 23,637,754 50,628 56,683 89.32
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DEMOGRAPHIC ASSUMPTIONS

Palitical Subdivisions
Pre-Retirement Mortality
Recommended Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 721 0 0 n/a
21-2¢ 39,70¢ 16 11 149.66
26-3( 180,36¢ 14¢ 64 231.00
31-3¢ 399,67 85 227 37.41
36-40 756,760 726 620 117.11
41-4¢ 1,062,29 71z 1,03¢ 68.67
46-5( 1,432,63i 2,78¢ 1,73 160.76
51-5¢ 1,631,62i 3,22 2,63 127.25
56-60 1,516,908 4,153 3,868 107.38
61-6¢ 862,83: 3,92¢ 3,61( 108.69
66-7( 270,17t 2,01¢ 1,651 122.01
71-7¢ 94,42 2,73( 1,10z 247.55
TOTAL 8,248,118 20,516 16,455 124.68
FEMALE 16-2( 231 0 0 n/a
21-2¢ 12,36 0 2 0.00
26-3( 80,53t 0 14 0.00
31-3¢ 212,21 35 66 53.51
36-40 456,376 181 192 94.37
41-4¢ 774,94( 45¢ 491 93.21
46-5( 1,252,04. 76¢ 1,13¢ 67.56
51-5¢ 1,644,55: 2,311 2,61( 88.55
56-60 1,621,251 2,795 4,643 60.19
61-6¢ 1,008,26. 2,52¢ 4,31¢€ 58.51
66-7( 341,70( 1,12( 2,027 55.37
71-7¢ 104,57 28( 1,047 26.75
TOTAL 7,509,050 10,471 16,537 63.32
TOTAL  16-2(C 952 0 0 n/a
21-2¢ 52,06 16 12 129.28
26-3( 260,90: 14¢ 79 188.60
31-3¢ 611,89« 12C 29z 41.05
36-40 1,213,136 907 812 111.73
41-4¢ 1,837,23 1,17(¢ 1,52¢ 76.56
46-5( 2,684,67. 3,551 2,86t 123.92
51-5¢ 3,276,18. 5,563¢ 5,14: 107.61
56-60 3,138,159 6,948 8,511 81.64
61-6¢ 1,871,09 6,44¢ 7,927 81.36
66-7( 611,87! 3,13¢ 3,67: 85.33
71-7¢ 199,00( 3,01( 2,15( 139.99
TOTAL 15,757,168 30,987 32,992 93.92
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DEMOGRAPHIC ASSUMPTIONS

Disability

As is the case with pre-retirement mortality raths,incidence of disability is so low that overadinsion costs
are not very sensitive to changes in disabilitgsat

Disability ratios were inconsistent amoung all grewith Teachers actual to expected ratio comirgiase to
100% while the State and Political Subdivisionsev@r% and 78% respectively.
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Teachers
Ordinary Disability
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 0 0 0 n/a
21-2¢ 10,691 0 1 0.00
26-3( 129,774 0 11 0.00
31-3¢ 392,770 0 67 0.00
36-40 682,649 263 445 59.26
41-4¢ 771,440 756 88¢€ 85.26
46-5( 982,497 1,494 1,56¢ 95.53
51-5¢ 1,498,419 2,007 2,60: 77.16
56-60 1,843,723 2,061 2,217 92.96
61-6¢ 1,071,701 0 0 n/a
66-7(C 195,867 0 0 n/a
71-7¢ 41,067 0 0 n/a
TOTAL 7,620,598 6,581 7,792 84.46
FEMALE 16-2C 9 0 0 n/a
21-2¢ 62,075 0 5 0.00
26-3( 576,809 36 48 74.71
31-3¢ 1,450,826 159 24¢€ 64.40
36-40 2,538,489 537 1,655 32.47
41-4¢ 2,880,314 2,001 3,301 60.61
46-5( 3,748,216 6,893 5,98¢ 115.14
51-5¢ 6,143,088 11,754 10,66" 110.18
56-60 7,027,035 9,768 8,556 114.17
61-6¢ 3,459,965 478 0 n/a
66-7(C 510,251 0 0 n/a
71-7¢ 70,443 0 0 n/a
TOTAL 28,467,521 31,625 30,465 103.81
TOTAL 16-2C 9 0 0 n/a
21-2¢ 72,766 0 6 0.00
26-3( 706,583 36 59 60.96
31-3¢ 1,843,596 159 31z 50.61
36-40 3,221,139 801 2,100 38.14
41-4¢ 3,651,754 2,756 4,181 65.83
46-5( 4,730,713 8,387 7,55( 111.08
51-5¢ 7,641,508 13,761 13,26¢ 103.71
56-60 8,870,758 11,829 10,773 109.80
61-6¢ 4,531,666 478 0 n/a
66-7(C 706,118 0 0 n/a
71-7¢ 111,510 0 0 n/a
TOTAL 36,088,119 38,206 38,257 99.87
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MALE 16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(
71-7¢

TOTAL

FEMALE 16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6°F
66-7(
71-7¢

TOTAL

TOTAL 16-2C
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(C
71-7¢

TOTAL

General State
Ordinary Disability
Old Assumptions

DEMOGRAPHIC ASSUMPTIONS

Exposure Actual Expected Act/Exp
370 0 0 n/a
14,308 0 9 0.00
97,167 0 67 0.00
272,079 297 252 117.18
511,219 507 730 69.45
867,483 1,757 1,692 103.79
1,452,959 4,511 3,75( 120.29
2,121,867 6,007 5,861 102.48
2,551,703 4,087 5,204 78.54
1,913,395 99 0 n/a
744,420 0 0 n/a
216,190 0 0 n/a
10,763,161 17,265 17,567 98.28
195 0 0 n/a
14,524 0 4 0.00
142,481 0 45 0.00
391,186 384 204 188.09
666,442 182 730 24.93
1,096,784 2,136 2,22¢ 95.98
2,116,108 4,677 6,242 74.94
3,005,293 10,190 10,99: 92.71
2,986,541 4,970 8,863 56.07
1,822,919 151 0 n/a
491,693 158 0 n/a
140,427 433 0 n/a
12,874,593 23,282 29,305 79.45
565 0 0 n/a
28,832 0 14 0.00
239,648 0 112 0.00
663,265 681 457 148.83
1,177,661 689 1,460 47.19
1,964,267 3,893 3,91¢ 99.36
3,569,067 9,189 9,99: 91.96
5,127,160 16,197 16,85: 96.11
5,538,244 9,057 14,067 64.39
3,736,314 250 0 n/a
1,236,113 158 0 n/a
356,617 433 0 n/a
23,637,754 40,546 46,872 86.50
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Poalitical Subdivisions
Ordinary Disability
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 721 0 0 n/a
21-2¢ 39,706 0 13 0.00
26-3( 180,368 0 58 0.00
31-3¢ 399,677 59 12¢ 45.65
36-40 756,760 603 446 135.35
41-4¢ 1,062,292 1,487 1,577 94.32
46-5( 1,432,630 4,329 4,381 98.80
51-5¢ 1,631,626 7,756 7,49t 103.47
56-60 1,516,908 4,284 6,193 69.18
61-6¢ 862,831 14 0 n/a
66-7( 270,176 0 0 n/a
71-7¢ 94,423 0 0 n/a
TOTAL 8,248,118 18,533 20,292 91.33
FEMALE 16-2( 231 0 0 n/a
21-2¢ 12,363 0 4 0.00
26-3( 80,535 0 26 0.00
31-3¢ 212,217 39 68 56.44
36-40 456,376 436 273 159.76
41-4¢ 774,940 1,086 1,16¢ 93.31
46-5( 1,252,042 2,955 3,86¢ 76.46
51-5¢ 1,644,558 4,557 7,56¢ 60.25
56-60 1,621,251 3,483 6,573 52.98
61-6¢ 1,008,261 0 0 n/a
66-7( 341,700 0 0 n/a
71-7¢ 104,577 0 0 n/a
TOTAL 7,509,050 12,556 19,537 64.26
TOTAL  16-2( 953 0 0 n/a
21-2¢ 52,069 0 17 0.00
26-3( 260,903 0 84 0.00
31-3¢ 611,894 97 197 49.39
36-40 1,213,136 1,039 719 144.62
41-4¢ 1,837,232 2,574 2,741 93.89
46-5( 2,684,672 7,284 8,24¢ 88.33
51-5¢ 3,276,184 12,313 15,05¢ 81.76
56-60 3,138,159 7,767 12,766 60.84
61-6¢ 1,871,092 14 0 n/a
66-7( 611,876 0 0 n/a
71-7¢ 199,000 0 0 n/a
TOTAL 15,757,168 31,088 39,829 78.05
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Recommendation: The economy since 2008 has experienced a diffmdtunusal period of economic
recession and modest recovery which likely inflehparticipant behavior. As such, the disabilitperxence
during this period may not be credible for longsduture predictions. In addition, the incidendelisability is so
low that overall pension costs are not very sarestid changes in disability rates.

No change is recommended to the current assumption.
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Turnover

Nine pages of tables are included to illustratesanf actual to expected turnover. A "two-yedestand
ultimate" approach has been used. That is, sepeatis are examined for the first year of parditgn, the second
year of participation, and an aggregate rate (lgyagl sex) is utilized thereafter. The "ultimatdles are more
important than the "first-year" and "second-yeablés because the "ultimate" tables apply throughmmst of an
individual's career.

It should be noted that ratios in excess of 10086'apnservative" with respect to turnover. If mvar is higher
than expected, fewer employees will remain untiteenent, so fewer benefits will be paid. Howeuarnover tends
to fluctuate with the general condition of the emmy, so substantial fluctuations should be expebetadieen high-
growth periods (jobs are plentiful, and turnovehigh) and low-growth periods (options are limitadd turnover is
low).
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

Teachers
1st Year Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 0 0 0 n/a
21-2¢ 1,188 208 214 97.46
26-3( 1,560 343 281 122.13
31-3¢ 918 181 16t 109.45
36-40 1,014 177 183 97.12
41-4¢ 954 182 17z 104.84
46-5( 618 86 11¢ 73.05
51-5¢ 494 119 104 114.69
56-60 505 216 121 178.87
61-6¢ 577 403 15¢ 254.89
66-7( 34 14 10 n/a
71-7¢ 78 69 7 n/a
TOTAL 7,940 1,997 1,532 130.34
FEMALE 16-2( 0 0 0 n/a
21-2¢ 5,785 815 1,041 78.29
26-3( 6,078 1,170 1,09/ 106.96
31-3¢ 3,795 803 682 117.56
36-40 3,881 724 699 103.62
41-4¢ 3,158 531 572 92.77
46-5( 1,805 333 34t 96.51
51-5¢ 1,593 327 334 97.94
56-60 1,480 448 352 127.23
61-6¢ 785 564 21t 262.70
66-7( 125 115 35 n/a
71-7¢ 12 12 1 2,257.77
TOTAL 28,497 5,842 5,371 108.77
TOTAL  16-2(C 0 0 0 n/a
21-2¢ 6,974 1,024 1,25¢ 81.56
26-3( 7,638 1,513 1,37¢ 110.06
31-3¢ 4,713 984 84¢ 115.98
36-40 4,895 901 881 102.28
41-4¢ 4,112 713 74€ 95.58
46-5( 2,423 419 462 90.55
51-5¢ 2,087 446 437 101.92
56-60 1,985 664 473 140.42
61-6¢ 1,362 967 37z 259.39
66-7( 160 129 45 n/a
71-7¢ 90 80 8 n/a
TOTAL 36,437 7,839 6,903 113.56
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Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS

General State
1st Year Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 240 78 73 106.34
21-2¢ 1,902 483 49¢ 96.84
26-3( 3,030 671 72€ 92.44
31-3¢ 3,007 568 651 87.24
36-40 2,949 531 575 92.33
41-4¢ 2,838 475 491 96.74
46-5( 2,755 420 422 99.32
51-5¢ 2,377 282 35€ 79.34
56-60 1,776 276 293 94.02
61-6¢ 1,228 446 25¢E 174.96
66-7( 286 169 75 n/a
71-7¢ 17 11 2 n/a
TOTAL 22,405 4,410 4,420 99.78
FEMALE 16-2( 103 54 31 171.55
21-2¢ 2,395 601 621 96.73
26-3( 4,282 888 1,02t 86.66
31-3¢ 3,703 845 80z 105.32
36-40 4,367 850 852 99.81
41-4¢ 3,586 677 622 108.77
46-5( 3,425 437 531 82.40
51-5¢ 3,338 422 50C 84.47
56-60 2,591 790 428 184.63
61-6¢ 1,023 498 211 235.52
66-7( 286 192 75 n/a
71-7¢ 13 3 1 n/a
TOTAL 29,111 6,257 5,699 109.78
TOTAL  16-2(C 343 132 10t 125.93
21-2¢ 4,298 1,084 1,12C 96.78
26-3( 7,311 1,559 1,751 89.05
31-3¢ 6,710 1,413 1,45: 97.22
36-40 7,315 1,381 1,427 96.80
41-4¢ 6,424 1,152 1,11z 103.46
46-5( 6,180 857 954 89.91
51-5¢ 5,715 704 85€ 82.33
56-60 4,367 1,065 721 147.79
61-6¢ 2,251 944 46€ 202.43
66-7( 572 361 151 n/a
71-7¢ 30 14 3 n/a
TOTAL 51,516 10,667 10,119 105.41
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DEMOGRAPHIC ASSUMPTIONS

Political Subdivisions
1st Year Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 421 99 111 89.17
21-2¢ 3,466 588 827 71.08
26-3( 3,516 688 78t 87.65
31-3¢ 3,045 457 644 70.99
36-40 3,088 488 612 79.72
41-4¢ 2,793 351 50¢ 68.82
46-5( 2,376 321 40¢ 78.68
51-5¢ 2,215 283 37¢ 74.70
56-60 1,960 350 371 94.24
61-6¢ 1,507 568 352 160.81
66-7( 580 290 152 n/a
71-7¢ 90 22 11 n/a
TOTAL 25,057 4,505 5,163 87.26
FEMALE 16-2( 148 39 39 98.47
21-2¢ 1,992 532 471 112.89
26-3( 2,881 641 642 99.89
31-3¢ 3,068 640 64¢ 98.68
36-40 3,959 693 784 88.42
41-4¢ 3,663 558 67C 83.36
46-5( 3,566 489 61z 79.85
51-5¢ 2,511 424 42¢ 98.83
56-60 1,893 348 357 97.28
61-6¢ 889 289 20€ 140.41
66-7( 202 80 53 n/a
71-7¢ 53 2 5 n/a
TOTAL 24,825 4,734 4,916 96.31
TOTAL  16-2(C 569 138 151 91.58
21-2¢ 5,458 1,120 1,29¢ 86.24
26-3( 6,397 1,329 1,427 93.16
31-3¢ 6,113 1,097 1,29: 84.88
36-40 7,047 1,181 1,396 84.60
41-4¢ 6,457 909 1,17¢ 77.08
46-5( 5,942 809 1,02( 79.38
51-5¢ 4,726 706 807 87.52
56-60 3,853 697 728 95.73
61-6¢ 2,396 858 55¢ 153.30
66-7( 782 371 20€ n/a
71-7¢ 143 24 15 n/a
TOTAL 49,882 9,239 10,078 91.67
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DEMOGRAPHIC ASSUMPTIONS

Teachers
2nd Year Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 0 0 0 n/a
21-2¢ 4,510 516 60¢ 84.76
26-3( 8,662 1,179 1,16¢ 100.80
31-3¢ 5,247 715 70¢ 101.01
36-40 5,103 925 689 134.26
41-4¢ 3,758 403 507 79.43
46-5( 3,359 627 46C 136.31
51-5¢ 2,838 614 441 139.28
56-60 2,331 779 451 172.50
61-6¢ 1,746 1,145 40¢ 280.08
66-7( 378 166 89 n/a
71-7¢ 83 55 2 n/a
TOTAL 38,016 7,124 5,535 128.71
FEMALE 16-2( 9 0 1 0.00
21-2¢ 22,583 2,337 3,04¢ 76.66
26-3( 29,649 3,757 4,00 93.85
31-3¢ 17,398 2,469 2,34¢ 105.12
36-40 17,080 1,935 2,306 83.90
41-4¢ 13,299 1,614 1,79¢ 89.92
46-5( 9,218 1,386 1,262 109.83
51-5¢ 6,504 1,049 1,01(C 103.88
56-60 6,761 3,016 1,306 230.96
61-6¢ 2,852 1,511 665 227.06
66-7( 572 443 13t n/a
71-7¢ 0 0 0 n/a
TOTAL 125,923 19,517 17,880 109.15
TOTAL  16-2(C 9 0 1 0.00
21-2¢ 27,093 2,853 3,65¢ 78.01
26-3( 38,311 4,935 5,172 95.43
31-3¢ 22,645 3,184 3,057 104.16
36-40 22,183 2,860 2,995 95.49
41-4¢ 17,057 2,017 2,30¢ 87.61
46-5( 12,577 2,013 1,722 116.90
51-5¢ 9,342 1,663 1,451 114.63
56-60 9,092 3,794 1,757 215.94
61-6¢ 4,598 2,656 1,07¢ 247.24
66-7( 951 609 222 n/a
71-7¢ 83 55 2 n/a
TOTAL 163,940 26,640 23,415 113.77
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FEMALE

16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6¢
66-7(C
71-7¢

TOTAL

16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6°F
66-7(
71-7¢

TOTAL

16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(C
71-7¢

TOTAL

General State
2nd Year Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
130 36 32 112.77
2,933 607 652 93.14
6,343 1,196 1,24¢ 96.13
6,154 974 1,044 93.25
6,906 941 1,015 92.72
6,423 724 81¢ 88.41
5,367 678 61C 111.01
5,409 542 60¢ 89.14
5,517 619 710 87.22
2,366 371 40¢ 90.88
618 272 137 n/a
85 8 4 n/a
48,251 6,967 7,284 95.66
59 24 15 166.30
3,677 733 80t 90.95
10,161 1,764 1,99¢ 88.26
8,502 1,468 1,45 101.01
10,617 1,866 1,559 119.67
8,577 1,300 1,091 119.22
9,265 1,149 1,05¢ 108.91
8,449 1,295 94¢ 136.43
6,664 1,099 865 126.99
2,886 1,001 48t 206.13
693 377 154 n/a
42 4 7 n/a
69,592 12,080 10,438 115.73
189 60 47 129.60
6,611 1,340 1,45¢ 91.93
16,505 2,960 3,24: 91.27
14,655 2,442 2,49 97.77
17,522 2,807 2,574 109.04
15,000 2,024 1,90¢ 106.01
14,632 1,826 1,66¢ 109.68
13,859 1,838 1,55¢ 117.96
12,181 1,718 1,575 109.06
5,251 1,371 89:¢ 153.52
1,311 649 291 n/a
128 12 11 n/a
117,843 19,047 17,722 107.48
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DEMOGRAPHIC ASSUMPTIONS

Political Subdivisions
2nd Year Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 250 41 54 76.00
21-2¢ 7,405 984 1,461 67.35
26-3( 9,632 1,188 1,751 67.85
31-3¢ 7,961 1,066 1,381 77.20
36-40 9,165 1,032 1,499 68.84
41-4¢ 7,806 937 1,15¢ 81.05
46-5( 7,404 790 99t 79.43
51-5¢ 6,178 552 79t 69.44
56-60 5,248 736 730 100.80
61-6¢ 3,667 1,023 617 165.75
66-7( 1,518 660 321 n/a
71-7¢ 275 60 16 n/a
TOTAL 66,509 9,070 10,777 84.16
FEMALE 16-2( 70 20 15 127.17
21-2¢ 2,860 541 562 96.39
26-3( 6,488 1,129 1,17¢ 95.77
31-3¢ 8,106 1,332 1,40¢ 94.72
36-40 11,667 1,464 1,904 76.88
41-4¢ 11,576 1,716 1,711 100.29
46-5( 10,415 1,274 1,39¢ 91.03
51-5¢ 7,923 980 1,02( 96.10
56-60 5,816 822 809 101.61
61-6¢ 2,661 450 444 101.35
66-7( 610 227 12¢ n/a
71-7¢ 157 41 11 n/a
TOTAL 68,351 9,996 10,589 94.40
TOTAL  16-2(C 320 61 70 87.26
21-2¢ 10,265 1,525 2,027 75.42
26-3( 16,120 2,317 2,93( 79.08
31-3¢ 16,068 2,398 2,781 86.04
36-40 20,832 2,496 3,403 73.34
41-4¢ 19,382 2,653 2,867 92.53
46-5( 17,819 2,064 2,39¢ 86.21
51-5¢ 14,101 1,532 1,81t 84.42
56-60 11,064 1,558 1,539 101.22
61-6¢ 6,329 1,473 1,061 138.81
66-7( 2,128 887 45C n/a
71-7¢ 432 101 26 n/a
TOTAL 134,860 19,066 21,366 89.24
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MALE 16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(
71-7¢

TOTAL

FEMALE 16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6°F
66-7(
71-7¢

TOTAL

TOTAL 16-2C
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(C
71-7¢

TOTAL

Teachers
Ultimate Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
0 0 0 n/a
4,992 650 42¢ 151.75
119,552 7,037 7,992 88.04
386,605 11,562 16,97 68.12
676,533 16,587 17,035 97.37
766,727 13,309 12,16: 109.44
956,522 17,099 16,28¢ 104.98
849,714 19,754 22,247 88.79
278,462 15,187 10,336 146.93
1,515 856 66 1,304.63
257 127 0 n/a
77 35 0 n/a
4,040,956 102,202 103,527 98.72
0 0 0 n/a
33,707 3,536 3,39¢ 104.17
541,083 37,850 45,21 83.72
1,429,634 60,117 80,75¢ 74.44
2,517,529 59,584 76,718 77.67
2,863,857 46,106 41,46( 111.20
3,589,578 47,381 46,54 101.80
3,381,551 88,684 94,59¢ 93.75
1,266,998 60,727 60,066 101.10
2,538 1,064 117 910.85
485 205 0 n/a
70 70 0 n/a
15,627,031 405,324 448,869 90.30
0 0 0 n/a
38,700 4,186 3,82: 109.50
660,635 44,887 53,20¢ 84.37
1,816,239 71,679 97,73: 73.34
3,194,061 76,170 93,753 81.25
3,630,585 59,414 53,62 110.80
4,546,099 64,480 62,83 102.62
4,231,265 108,438 116,84 92.80
1,545,460 75,914 70,402 107.83
4,053 1,920 182 1,052.46
743 333 0 n/a
147 105 0 n/a
19,667,987 507,527 552,397 91.88

DEMOGRAPHIC ASSUMPTIONS
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General State
Ultimate Withdrawal
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2( 0 0 0 n/a
21-2¢ 9,473 1,264 1,46¢ 86.22
26-3( 87,794 7,566 9,58¢ 78.95
31-3¢ 262,919 14,124 17,43¢ 80.99
36-40 501,365 19,405 16,886 114.92
41-4¢ 858,222 22,303 16,81¢ 132.61
46-5( 1,271,319 30,145 25,37: 118.81
51-5¢ 1,260,551 38,151 29,75¢ 128.20
56-60 488,807 19,464 16,936 114.93
61-6¢ 16,305 275 67¢ 40.43
66-7( 1,262 284 0 n/a
71-7¢ 82 3 0 n/a
TOTAL 4,758,099 152,982 134,936 113.37
FEMALE 16-2( 33 3 6 50.64
21-2¢ 8,451 1,293 1,29¢ 99.55
26-3( 128,038 13,960 14,75: 94.63
31-3¢ 378,982 26,670 28,95¢ 92.10
36-40 651,459 33,549 28,441 117.96
41-4¢ 1,084,621 34,987 27,667 126.46
46-5( 1,826,399 46,228 40,45: 114.28
51-5¢ 1,816,710 63,820 53,07: 120.25
56-60 679,201 31,401 26,218 119.77
61-6¢ 8,146 648 40¢ 158.27
66-7( 525 231 0 n/a
71-7¢ 23 6 0 n/a
TOTAL 6,582,588 252,796 221,275 114.25
TOTAL  16-2(C 33 3 6 50.64
21-2¢ 17,924 2,557 2,76t 92.48
26-3( 215,832 21,527 24,33¢ 88.46
31-3¢ 641,901 40,793 46,39¢ 87.92
36-40 1,152,824 52,954 45,327 116.83
41-4¢ 1,942,843 57,290 44,48¢ 128.78
46-5( 3,097,718 76,372 65,82: 116.03
51-5¢ 3,077,260 101,970 82,83 123.11
56-60 1,168,009 50,864 43,154 117.87
61-6¢ 24,452 922 1,08¢ 84.74
66-7( 1,787 515 0 n/a
71-7¢ 105 9 0 n/a
TOTAL 11,340,687 405,778 356,212 113.91
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FEMALE

16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6¢
66-7(C
71-7¢

TOTAL

16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢

56-60
61-6°F
66-7(
71-7¢

TOTAL

16-2(
21-2¢
26-3(
31-3¢

36-40
41-4¢
46-5(
51-5¢
56-60
61-6¢
66-7(C
71-7¢

TOTAL

Political Subdivisions
Ultimate Withdrawal
Old Assumptions

DEMOGRAPHIC ASSUMPTIONS

Exposure Actual Expected Act/Exp
50 6 7 86.38
28,835 2,623 3,171 79.57
167,220 10,712 13,67( 78.36
388,671 17,507 22,90¢ 76.43
744,507 25,251 29,560 85.42
1,051,130 26,597 31,21¢ 85.19
1,252,775 31,084 34,10¢ 91.14
1,072,323 27,303 34,21 79.81
401,455 12,250 16,208 75.58
2,514 491 10z 475.81
990 293 0 n/a
269 64 0 n/a
5,110,738 154,082 185,162 83.21
13 3 3 124.89
7,512 1,136 1,18¢ 95.92
71,166 7,192 8,66¢ 82.96
201,043 13,399 17,65( 75.92
440,750 23,367 26,959 86.68
759,701 30,362 34,41 88.23
1,162,347 38,105 44,92¢ 84.82
1,343,188 44,790 53,82¢ 83.21
521,150 21,680 24,593 88.15
2,267 360 107 337.42
525 105 0 n/a
145 33 0 n/a
4,509,805 180,534 212,331 85.02
63 9 10 96.77
36,346 3,660 4,35¢ 84.01
238,386 17,904 22,33¢ 80.15
589,714 30,906 40,55¢ 76.21
1,185,256 48,618 56,519 86.02
1,810,831 56,960 65,63: 86.79
2,415,123 69,190 79,03¢ 87.54
2,415,511 72,093 88,03} 81.89
922,604 33,930 40,801 83.16
4,781 851 21C 405.45
1,515 399 0 n/a
413 97 0 n/a
9,620,544 334,616 397,492 84.18
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Recommendation: The economy since 2008 has experienced a difimdtunusal period of economic recession
and modest recovery which likely influenced papt&it behavior. As such, the turnover experiencanduhis
period may not be credible for long-term futuredicéons.

While the “ultimate turnover” experience was lowlean expected for Teachers and Politial Subivis{timis is
normal for an economic recession), “ultimate tuerwas higher than expected within the State grolipis was
due to reductions in force during the study peridgtthin the State group.

Since the experience observed during the studpgenay not be appropriate for long-term future pohs, no
change is recommended to the current assumption.
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Spread of Retirement Ages

Spreads of actual retirement ages have been obtagparately for males and females within eaclyocage
Comparisons were also made between the age at wadahindividual became eligible for full retirendenefits
and the age at which he actually retired.

These rates reflect the way in which they are agpliRetirement rates apply to ages that are eadmlibs the
"age nearest birthday" on a valuation date (Junead@ anticipate all retirements before the nareJ30. Thus,
anyone who attains age 64 during 2011 (i.e., was ip01947) will be treated as being age 64 in28&1 valuation.
Any member in this group who retires before June2®12 will be thought of, for valuation purposas,retiring at
age 64, even though (for example, a teacher wiresedt the end of the 2011-2012 school year) heatraady
have attained age 65 when he retires. The effabissapproach is to divide between age 64 andoagetirements
which actually occur shortly after the participa®isth birthdays, rather than assigning them adige 65.

As a result of the 2000 study, retirement arrayefch major group were modified to reflect lighiliveighted
patterns. Prior to age 60, retirement rates upshdttaining the service retirement age weredased by 10% for
all groups. On and after age 60, retirement rateparticipants who have completed at least fiftgears of service
were increased by 10%, 5% and 5% for Teacherse &tat Political Subdivision employees.

For the 2000 to 2004 study period, the actual fieeted ratios for service retirements declined icenably for
each major group (all groups had ratios at or 88&6). These results suggested a significant deatithe number
of retirements from the results of the 2000 stuflince the observed shift in retirement experiemas significant, it
was difficult to predict whether the data represdra permanent shift in retirement patterns or artgmporary
change due to other factors. The 2004 study reamded that only a portion of the decline in servat@ements
be reflected in the modified retirement arraystir@ment patterns from the 1996 to 2000 study pkwere blended
with the results from the 2000 to 2004 study petagdroduce modified retirement arrays. The exqtem was to
monitor results over the next study period and stcdgain in 2008 if the shift in service retiremesats observed
again. The 2004 study also modified the specimistithents for retirement rates (prior to age 60 amdr after age
60 with fifteen years of service).

The 2008 analysis continued to suggest that adatingcremental percentage to retirement rates afiaming
the service retirement age prior to age 60 is gppate. It also supported applying a greater podita of
retirement on and after age 60 if the period of legypent has been substantial. The extent of thiiadal
retirement probability following attainment of a§@ varies among groups as well as by age and wdetegh
accordingly.

For the 2004 to 2008 study period, the trend foplegees to delay retirement continued for all gup
Retirement arrays for each group were modifieceftect the continued change in the pattern ofegtent first
noticed in the 2004 study. Retirement experierzseoved during the 2008 study for State employeesadjusted
when creating the new assumptions due to an ineeptiogram that was to be effective after the ditiestudy
period. The incentive program was believed to laaesed some State employees to delay retiremégiteo
advantage of the incentive program.

Experience observed during the 2008-2012 perioddsrted on the following pages.

Bryan, Pendleton, Swats & McAllister, LLC 41



Tennessee Consolidated Retirement System

DEMOGRAPHIC ASSUMPTIONS
Teachers

Service Retirement
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2C 0 0 0 n/a
21-2¢ 0 0 0 n/a
26-3( 0 0 0 n/a
31-3¢ 0 0 0 n/a
36-40 0 0 0 n/a
41-4% 0 0 0 n/a
46-5(C 1,601 566 10C 566.73
51-5¢ 388,514 40,903 52,16: 78.42
56-60 1,234,716 179,001 200,175 89.42
61-6-F 1,061,336 305,188 287,28! 106.23
66-7( 193,741 59,453 45 45¢ 130.79
71-7¢ 40,476 12,395 11,69( 106.04
TOTAL 2,920,384 597,507 596,870 100.11
FEMALE 16-2C 0 0 0 n/a
21-2¢ 0 0 0 n/a
26-3( 0 0 0 n/a
31-3¢ 0 0 0 n/a
36-40 0 0 0 n/a
41-4F 0 0 0 n/a
46-5( 2,743 765 521 146.83
51-5¢ 1,761,402 212,739 238,20: 89.31
56-60 4,173,795 674,348 744,571 90.57
61-6& 3,442,519 961,352 1,066,88. 90.11
66-7( 506,961 176,794 164,10« 107.73
71-7¢ 70,047 22,369 37,50¢ 59.64
TOTAL 9,957,467 2,048,368 2,251,785 90.97
TOTAL 16-2C 0 0 0 n/a
21-2¢ 0 0 0 n/a
26-3( 0 0 0 n/a
31-3¢ 0 0 0 n/a
36-40 0 0 0 n/a
41-4% 0 0 0 n/a
46-5( 4,344 1,331 621 214.37
51-5¢ 2,149,916 253,642 290,36t 87.35
56-60 5,408,511 853,350 944,746 90.33
61-6& 4,503,855 1,266,540 1,354,161 93.53
66-7( 700,702 236,247 209,56: 112.73
71-7¢ 110,523 34,765 49,19¢ 70.67
TOTAL 12,877,851 2,645,875 2,848,655 92.88
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General State
Service Retirement
Old Assumptions

Exposure Actual Expected Act/Exp
MALE 16-2C 0 0 0 n/a
21-2¢ 0 0 0 n/a
26-3( 0 0 0 n/a
31-3¢ 0 0 0 n/a
36-40 0 0 0 n/a
41-4% 0 0 0 n/a
46-5(C 59,634 7,658 4.51: 169.70
51-5¢ 556,191 54,785 40,97" 133.70
56-60 1,474,978 161,167 133,876 120.39
61-6-F 1,859,439 318,530 303,07 105.10
66-7( 738,618 146,474 128,04« 114.39
71-7¢ 215,212 40,118 61,78¢ 64.93
TOTAL 4,904,073 728,732 672,270 108.40
FEMALE 16-2C 0 0 0 n/a
21-2¢ 0 0 0 n/a
26-3( 0 0 0 n/a
31-3¢ 0 0 0 n/a
36-40 0 0 0 n/a
41-4F 0 0 0 n/a
46-5( 102,680 11,445 8,78¢ 130.30
51-5¢ 823,528 96,686 75,94 127.31
56-60 1,511,286 181,758 143,697 126.49
61-6& 1,790,154 350,474 300,02¢ 116.81
66-7( 487,446 116,979 91,63¢ 127.65
71-7¢ 139,797 32,700 38,73 84.43
TOTAL 4,854,889 790,043 658,824 119.92
TOTAL 16-2C 0 0 0 n/a
21-2¢ 0 0 0 n/a
26-3( 0 0 0 n/a
31-3¢ 0 0 0 n/a
36-40 0 0 0 n/a
41-4% 0 0 0 n/a
46-5( 162,314 19,103 13,29¢ 143.67
51-5¢ 1,379,719 151,471 116,91¢ 129.55
56-60 2,986,264 342,925 277,573 123.54
61-6& 3,649,592 669,004 603,10: 110.93
66-7( 1,226,064 263,453 219,68: 119.92
71-7¢ 355,009 72,818 100,52( 72.44
TOTAL 9,758,962 1,518,775 1,331,094 114.10
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FEMALE

TOTAL

16-2(C
21-2¢
26-3(
31-3¢

36-40
41-4f
46-5C
51-5¢

56-60
61-6F
66-7(
71-7¢

TOTAL

16-2C
21-2¢
26-3(
31-3¢

36-40
41-4F
46-5(C
51-5¢

56-60
61-6°5
66-7(
71-7¢

TOTAL

16-2(C
21-2¢
26-3(
31-3¢

36-40
41-4f
46-5(
51-5¢
56-60
61-6¢
66-7(
71-7¢

TOTAL

Political Subdivisions
Service Retirement
Old Assumptions

DEMOGRAPHIC ASSUMPTIONS

Exposure Actual Expected Act/Exp
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
68,830 3,596 6,26¢ 57.36
375,066 38,142 41,29 92.36
658,975 71,763 73,126 98.14
839,552 173,478 165,90: 104.57
261,392 52,234 48,51¢ 107.66
92,011 16,933 29,01( 58.37
2,295,825 356,147 364,117 97.81
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
29,028 2,175 2,57 84.39
203,320 10,395 19,83 52.41
537,554 49,673 63,765 77.90
987,383 165,027 177,90 92.76
337,072 66,256 69,71 95.04
103,208 22,015 32,18¢ 68.40
2,197,566 315,541 365,977 86.22
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
0 0 0 n/a
97,858 5,771 8,84¢ 65.24
578,385 48,536 61,12¢ 79.40
1,196,529 121,436 136,890 88.71
1,826,936 338,506 343,80t 98.46
598,464 118,490 118,22 100.22
195,219 38,948 61,19¢ 63.65
4,493,391 671,688 730,093 92.00
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Recommendation: The economy since 2008 has experienced a diffmdtunusal period of economic
recession and modest recovery which likely infliehparticipant behavior. As such, the retiremepeéeence
during this period may not be credible for longsduture predictions.

While the retirement experience was lower than etquefor Teachers and Politial Subivisions (thisasmal
for an economic recession), retirements were hitiia expected within the State group. This wastd the
incentive program offered in 2008 and other redungtiin force during the study period within thetStgroup.

Since the experience observed during the studpgenay not be appropriate for long-term future prohs,
no change is recommended to the current assumption.
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Summary of Demographic Assumptions

Recommendations of demographic assumptions utifizedach major group have been made herein. These
changes relate to experience identified (when ddemée credible) from the four year period ending
June 30, 2012. Itis recommended that the revasexy of assumptions be adopted for the major gradip
employees.
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Various economic assumptions such as interest, @atesable future salary increases, and increasgei
Social Security taxable wage base are all linkegetweral economic conditions (especially the rafaftation), and
therefore are interrelated. Economic assumptiomset so directly the province of the actuary rasthe
assumptions previously discussed. Neverthelesspgsions concerning the future pattern of thesmstare more
important in determining plan costs than any ofdberements previously discussed, and usuallynateded under
the title "Actuarial Assumptions." Also, past parfance can serve as a clue to future performane,i€only as a
starting point for adjustments reflecting changéabsions.

Economic assumptions are often determined based aigomponent approach. Under this approach, the
individual elements of each assumption are idetiind combined to produce a total or compositeuamdEach
of these components contains inflation as a comiteom

I nflation

Inflation is a common element in each of the ecanaasumptions made for the plan. Inflation is @so
separate assumption that affects costs by detergnaust of living adjustments that affect geomathcincreased
plan benefits following retirement.

There has been substantial fluctuation in histbrates of inflation. The table below presentgsatf inflation
that have occurred over various periods ending@22

Period

Period Length Inflation
2012-2012 1 1.7%
1998-2012 15 2.4%
1988-2012 25 2.8%
1983-2012 30 2.9%
1963-2012 50 4.1%
1953-2012 60 3.7%
1938-2012 75 3.8%
1933-2012 80 3.6%

Indicators of future inflation expectations incluthe opinion of the Board of Trustees of the Feld@itd-Age
and Survivors Insurance and Disability Insuranaest Funds, whose 2013 Annual Report discusses lyimder
actuarial assumption data. The report providesafdbw, intermediate and high cost actuarial aggions. The
ultimate annual inflation assumption documenteth@éreport is assumed to be 1.8%, 2.8% and 3.8%éolow,
intermediate and high cost assumptions, respegtivel

Based upon the above historical information anceetation of future occurrences, the expected amatrmlof
inflation has been established at an intermediatea rate of 3.0%. This expected annual rateitofré inflation is
unchanged from the current assumption being us&ldaiRS.
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Cost of Living Adjustment for TCRS Retirees

TCRS provides an annual cost of living adjustmenttirees effective July 1 of each year basedenrtflation
measured in the previous calendar year. The mdtratktermining the cost of living adjustment does allow the
adjustment to exceed 3.0% in any given year. ahketbelow is the same as the one shown in thatiimfl section
above that presents rates of inflation that haweiwed over various periods ending in 2012, bug thble contains
an extra column to show the impact of applying3t%o limit over each period.

Period 3.0% Limit
Period Length I nflation Per Year

2012-2012 1 1.7% 1.7%
1998-2012 15 2.4% 2.2%
1988-2012 25 2.8% 2.4%
1983-2012 30 2.9% 2.5%
1963-2012 50 4.1% 2.6%
1953-2012 60 3.7% 2.4%
1938-2012 75 3.8% 2.3%
1933-2012 80 3.6% 2.3%

The expected annual rate of inflation was estabtish the previous section at 3.0%. This assumptaes not
imply that inflation will be exactly 3.0% in eactitfire year, but rather that inflation will avera®)6% in the future
(some years greater and some years less). Dueimggds when actual inflation is high, the TCRS afdtving
adjustment will be limited to 3.0%. Therefore, thage of future TCRS cost of living adjustmentt bé between
the actual rate of inflation during low inflatioygperiods and 3.0%.

Based upon the above historical information andaf®imption that the long-term average expectafiduture
inflation has been established at 3.0%, the exfeetie of the cost of living adjustment to TCRSreets has been
established at an annual rate of 2.5%. This erpemtnual rate of the cost of living adjustmentrishanged from
the current assumption being used by TCRS.
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The long-term rate of return on investments isntost important single factor in determining thetafsa
pension plan with a given set of benefits and piadints. The investment experience of the TCRS fund has
been studied on a "total return" basis by the T@R8stment staff. The following table shows thstdmiical
investment return for each individual year and2Beyear average annualized rates of return thrthglgiven year:

I nterest Rates

25-Year Average Annualized

Rate of Return Rate of Return
Fiscal Year During Y ear Through Given Y ear
2011-2012 5.6% 7.6%
2010-2011 19.6 7.8
2009-2010 10.2 8.1
2008-2009 (15.3) 8.7
2007-2008 (1.2) 9.3
2006-2007 13.2 10.7
2005-2006 6.9 10.4
2004-2005 7.3 10.2
2003-2004 9.3 10.3
2002-2003 4.9 10.2

From the table above, it may be seen that the 2baxerage annual total rate of return through 281726%,
but that within that period there has been subistafhictuation.

In accordance with investment policies establidinethe Board, TCRS investments emphasize bondsted
fixed income securities, but also include a suligthpercentage of equity investments. On a "togtlrn" basis,
both kinds of investments are subject to wide flatibns dependent upon market and economic conditid he
results shown in the table illustrate such fludtres.

In order to arrive at contribution rates that aneumduly affected by these fluctuations, TCRS &htns assign
a value to assets which is based on a "10-yearngaxerage of market values". Over a short pethig approach
may differ substantially from the year-by-year esshown above, but over longer periods the restibuld be
similar and should reasonably replicate marketevaisults. The smoothing process attempts to dkeidvide
fluctuations shown in the table, tending also t@sth contribution rates.

Any analysis of expected returns should includdn bog-term historical returns and current expéateat of the
future investment climate. Generally, current estgeons are useful for predicting short-term regymwhile
historical experience can be a better indicatdoder-term expected returns.

An expected long-term rate of return for the plas heen developed using a blend of future expentatf
returns and long-term historical performance. fitlewing chart reflects the investment policy atkgpby the
Board. The policy permits investments from variagset classes within a minimum and maximum allocat
percentage, and also defines a target portfolaetermine the basis for measuring investment padace of the
fund. Since the investment manager will make dassto periodically over or under weight a pafécasset class,
the basis used for estimating future returns igahget portfolio instead of the plan’s actual asdlecation at any
given point in time.
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TCRS Investment Policy

Asset Class Minimum Maximum Target
Domestic Stocks 25% 50% 33%
Domestic Bonds 20% 60% 25%
Inflation Indexed Bonds 0% 15% 4%
Short-term Securities 0% 10% 1%
International Bonds 0% 10% 0%
International Stocks 5% 25% 17%
Emerging Markets Stocks* 0% 10% 5%
Private Equity & Strategic Lending 0% 10% 8%
Real Estate 0% 10% 7%

*Emerging Market Stocks are a subset of Internafi@tocks; Maximum International Stocks and Emeggin
Market Stocks may not exceed 25%.

The two categories used in the forecast of expdcteide returns are as follows: (1) Capital mardtetdies
from Strategic Investment Solutions (SIS), Wellsgea Towers Perrin and JP Morgan and (2) historatds of
return by asset class as reported in Ibbotson’® BBBI (Stocks, Bonds, Bills and Inflation) Yearlcas well as
actual TCRS historical rates of return. In consitigwhat historical rates of return to consider,exéracted average
returns for all historically available informatigsince 1926) and also considered TCRS averagensstor the 25
year period ending in 2012. Since no assumptieralgingle “correct” answer, but a range of realsienasults, we
have considered different weighting factors belbwScenario |, we assume the Average Expected N&&kirns
to be of greatest value and so weight that categs% while weighting the other category 25%. Inrg&e® II, we
assume all historical data to be the most meanliagiti so weight that category 75% with the othéndp@5%.
When no historical data was available for certaiseaiclasses, assumptions were made consistertheitbvel of
risk presented within each class.
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Expected Market Returns
Assumed Adjusted Total
Real Return  Expenses Inflation Return
Blended Capital Market Expectations 3.95% 0.0% 3.00% 6.95%
Historical Returns
Assumed Adjusted Total
Real Return  Expenses Inflation Return
TCRSHistorical (1988-2012) 4.68% 0.0% 3.00% 7.68%
Historical Market Returns (1926 -2012) 5.24% 0.0% 3.00% 8.24%
Average Historical Return 4.96% 7.96%
Weight Historical and Expected Returns
Total
Return Weighting Contribution
Weighting Expected 6.95% 75% 5.21%
Weighting Historical 7.96% 25% 1.99%
Weighted Expected Return 7.20%
Weighting Expected 6.95% 25% 1.74%
Weighting Historical 7.96% 75% 5.97%
Weighted Expected Return 7.71%

All returns above are reported without regard tpemses. An explicit expense assumption is incotpdria the
actuarial valuation report and contribution rateoramendations to reflect actual expenses.

While there is no single “correct” assumption floe rate of investment return, the above range2ti%.to
7.71% gives a reasonable range of outcomes thdit imggexpected based on the plan’s current funglitigy.
Based on this analysis, a rate of 7.5% would apjeebe a reasonable assumption. Even if diffeneightings
were applied to the various sources of data, 7.5 dwstill likely be in the range of reasonableamumhes.

The 7.5% interest assumption is representativatefest assumptions used by pension plans sponkgiadge
public employers. A 2013 Wilshire report indicatke median interest rate assumption used by Ifftetit state
retirement systems is 7.8%, meaning about halpllies have an assumption greater than 7.8% andthdnzdf an
assumption lower than 7.8%. However, the averagantitment to equity investments among other setieement
systems is approximately the same (65%) as TCRf&. similar equity allocations for TCRS suggest thedte
selection of 7.5% would be a more conservativerapion compared to many other state retiremenesyst

Recommendation: The current rate of 7.5% presents a reasonableceagon of future investment returns when
evaluated based upon the existing asset allocttigets and expected real rates of return. Tlheisdiased upon an
inflation rate of 3.0% which is consistent with tlvederlying inflation rate used in the establishtvarother
economic assumptions.
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Salary Scale

In recent years, there has been a tendency awawuniform salary scales that do not vary by ageg®e graded
scales. Age graded scales typically begin with déighcrease rates for the younger ages where salapsases are
highest and decline to lower levels for older maptints where increases often approximate theafdising. While
direct comparisons may be accurately made amomg pitet use a uniform scale, comparisons betweegiagled
scales are not as easily made. A 5% uniform scillereduce higher contribution rates than an agelgd scale
that begins at 7% and declines to 3%, for whichetleeage is 5%, because the higher rates of the graded affaict
only the relatively smaller number of participantso are below the age midpoint.

After the 2000 experience study, salary assumptia@re adopted to include an age-related featurthéofirst
time. The new salary assumptions were furthedasdid with the 2004 study where no changes wemmeended.
The greater accuracy achieved with age relateédaiffsets the small advantage of greater undelahality
afforded by uniform tables. Recommended tablebased upon an average real wage increase ratetatipe of
0.5% coupled with anticipated inflation of 3.0%.

Under the current tables, salary increases defrlime 9.5% at age 20 to 4.3% at age 60. Ratesssuaraed to
decline very modestly thereafter to 4.2% ultimatelhe average increase from age 20 to 60 is 6. Aitough the
average seems high, the table in aggregate islligdess conservative because the higher ratescatybé to
younger employees affect a relatively small grofiproployees for whom the expectation of reachingement and
receiving benefit values are low. The graded galaale replicates the effect of a uniform salaales that increases
annually at the rate of approximately 4.75%.

The current experience period shows average salamyases to be much less than expected base@ on th
current assumptions. Average salaries for all ggayeraged 5.3% during the period 2004 to 2008r @eecperiod
2008 to 2012 average salaries increased only 2a8%uf 2.15% less than the current assumptions)leWthich of
the lower increases observed may be reflectiveeturrent economic environment, it is expectetishkaries may
continue to be lower in the future than the curessumptions would indicate.

The tables show that salary increases continuarpsignificantly by age among all major groupsisiresult
further supports the continued use of an age gradkedy scale. There is also variability by yelaexamination.
The average percentage increase was the loweal foups in the 2009-2010 period averaging 2.02%2%% and
1.95% for the Teachers, State and Political Subitius, respectively . This is believed to be adliresult of the
difficult economic markets in the prior year. While average salary increase among all groups wah higher in
2011-2012, averaging 3.17%, it seems unlikely ayeesalary increases will return to pre-2008 leirekhe
forseeable future.

Recommendation: In order to evaluate the current salary scaleragtan, the results of the following tables
were averaged. It was also necessary to adjusesiudts based on the difference between the assinfation
component built into the salary scale assumpti@hiafiation that actually occurred during the stymbriod.
Inflation was assumed to be 3.0% annually, whikeadnflation was 2.6% from the beginning of 2008he end of
2011. ltis interesting to note, salary incredsas 2008 to 2012 were also 2.6%, indicating nd geawth in pay
over the period.

To better reflect future expectations, it is recaanished that the real growth rates at all ages hecestlby 50
basis points. Such recommendation is still reiflecdf an average annual increase of 4.25% whishilihigher
than the recent average experience of 2.6%.
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Teachers
Salary History - Individual Records
Weighted By Salary

Percentage Increasein Average Salary
2008 No. 2008-09 2009-10 2010-11 2011-12 Average Exp. Inc.

TOTAL 16-2C 0 0.00 0.00 0.00 0.00 0.00 9.97
21-2¢ 276 4.80 3.63 4.26 5.63 4.52 8.75
26-3( 5,390 5.49 3.19 3.69 4.85 4.29 7.55
31-3¢ 7,847 5.28 3.32 3.85 4.74 4.29 6.80
36-4( 9,006 4.85 2.81 3.36 4.19 3.79 6.13
41-4f 7,388 4.37 2.20 2.68 3.75 3.24 5.47
46-5C 7,557 3.60 1.64 2.02 3.23 2.62 4.93
51-5¢ 8,790 3.07 1.30 1.66 2.63 2.17 4.58
56-6( 8,026 2.63 0.96 1.26 2.20 1.77 4.35
61-6°5 3,158 2.40 0.98 1.08 2.09 1.66 4.23
66-7( 427 1.86 0.91 1.06 1.57 1.37 4.21
71-7¢ 77 1.73 0.58 1.02 1.78 1.32 4.20
TOTAL 57,942 3.88 2.02 2.45 3.42 2.94

General Employees
Salary History - Individual Records
Weighted By Salary

Percentage Increasein Average Salary
2008 No. 2008-09 2009-10 2010-11 2011-12 Average Exp. Inc.

TOTAL 16-2C 3 23.40 -13.28 19.87 0.00 9.15 9.97
21-2¢ 459 3.32 2.81 3.39 6.62 3.93 8.75
26-3( 2,558 3.36 1.77 3.17 5.52 3.38 7.55
31-3¢ 3,935 3.25 0.97 2.44 4.73 2.83 6.80
36-4( 4,867 2.64 0.80 2.15 4.45 2.48 6.13
41-4f 5,826 2.47 0.46 1.81 4.13 2.22 5.47
46-5C 7,938 2.16 0.20 1.48 3.88 1.90 4.93
51-5¢ 9,008 1.87 0.13 1.35 3.53 1.71 4.58
56-6( 8,139 1.72 -0.23 1.06 3.23 1.45 4.35
61-6°5 4,554 1.46 -0.17 1.01 3.02 1.41 4.23
66-7( 1,233 1.38 -0.26 0.68 2.99 1.34 4.21
71-7¢ 416 1.16 0.21 0.30 2.53 1.14 4.20
TOTAL 48,936 2.12 0.26 1.51 3.72 1.91
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Palitical Subdivisions
Salary History - Individual Records
Weighted By Salary

Per centage Increasein Average Salary
2008 No. 2008-09 2009-10 2010-11 2011-12 Average Exp. Inc.

TOTAL 16-2C 1 9.14 11.45 0.00 14.11 11.95 9.97
21-2¢ 749 6.61 4.00 5.34 4.46 5.07 8.75
26-3( 2,741 531 2.91 4.15 4.18 411 7.55
31-3¢ 4,442 4.83 2.33 3.76 3.30 3.54 6.80
36-4( 6,721 4.19 2.17 3.64 3.06 3.26 6.13
41-4f 8,165 4.00 2.18 3.26 2.74 3.03 5.47
46-5C 9,754 3.65 1.97 3.08 2.58 281 4.93
51-5¢ 9,668 3.39 1.72 2.93 2.25 2.56 4.58
56-6( 8,115 3.29 1.59 2.73 2.12 241 4.35
61-6° 4,554 3.10 1.37 2.49 1.74 2.14 4.23
66-7( 1,815 3.17 1.10 2.26 2.05 2.13 4.21
71-7¢ 655 2.91 1.02 2.06 2.13 2.03 4.20
TOTAL 57,380 3.82 1.95 3.14 2.58 2.85

Social Security | ncreases

Although the TCRS is not heavily integrated witrctab Security, it is affected by changes in thei8ld8ecurity
taxable wage base because such changes affe@dbl' Security Integration Level" of the TCRS. general, the
State's cost is lowered somewhat by assuminghibaakable wage base will increase. Since suckases are
primarily due to inflation, an assumption concegnihe wage base should parallel the interest agsump\n
appropriate wage base escalation rate that redatesstently to the other economic assumptionsbeagtetermined
by combining the expected real wage increase fades86 with anticipated inflation of 3.0% to produa rate of
3.5%. This rate is unchanged from the currentraption being used by TCRS.

Economic Assumption Summary

Recommendation: The group of economic assumptions recommendedeaidased upon an integrated set of
assumptions of which inflation is common to allheTapproach taken in establishing assumptionstsesul
coordination among the assumption elements.
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The thrust of this study has been directed towlamelet major groups—Teachers, general State emplogads
Political Subdivision employees. These three gsdnplude the vast bulk of TCRS participants. Tatleer small
groups ("UT-TIAA with guarantee" and "Local Teactigrare basically teacher groups, so it is reconttaedrhat
the assumptions adopted for Teachers also be dpplihem. The "Aged Teacher and State" retirkssae
primarily former teachers, so they also should deeced by the assumptions used for Teachers.

"Group II" is a closed group that is not large egioto have credible experience with respect to aligrtor
disability. It is proposed that this group addp same mortality and disability assumptions aitvesolidated
State group. Turnover varies from expected rdgsexperience and recent economic experiencesliengdibility.
It is recommended that existing tables continueetaised for turnover.

"Group III" is a closed group that is also not enough to generate credible experience. lcsmenended
that the mortality and disability rates adoptedTeachers be used also for "Group III." It is pyegd that the
retirement array adopted after the 2008 study bataiaed without further changes for this grougheTurrent
schedule assumes rates of retirement for thosehat® met the service retirement eligibility reqmiemnts of 8%
after age 50 increasing to 20% after age 65.
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