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Operation of the System 

Core  Annuities Variable Annuities 

Investment Return Hurdle 
to Trigger Annuity 
Adjustment 

Returns over/under 5% Returns over/under 5% 

Ratio of Assets to Liabilities If > 0.5%,  dividend may be 
granted 
If <-0.5%, prior dividends 
reduced 

If > 2%,  variable annuity 
increased 
If <-2%,  variable annuity 
decreased 

Increase/Decrease 
Rounding Conventions 

Rounded to nearest 0.1% Truncated, carried to next 
year 

Adjustment Effective Date April following 12/31 
valuation 

April following 12/31 
valuation 
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Smoothing Mechanisms - Core 

• Undesirable for retirees to experience wide 
swings in monthly benefits from year to year 
(especially downward swings) 

• Mitigated in Core division by asset smoothing 
process and portfolio mix 

• Asset smoothing has worked well historically, 
but could not prevent negative dividends in 
2009-2013 
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Smoothing Mechanisms - Variable 

• Variable fund is marked to market each year 
and subject to wide swings 

• Dropping fractions from the percent is a form 
of smoothing 

• Usually has very little effect due to the 
magnitude of the gains and losses 
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Summary of Results – December 31, 2017 
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$ Millions 

(Report- Cover Letter & Pages 6 and 16) 

Core published effective earnings rate (MRA) = 8.5%, dividend = 2.4%. 
Variable published effective earnings rate (Market Value) = 24.0%, and the 
variable adjustment = 17.0%. 

Core Variable

Number of Annuitants       203,202        40,877

Annual Amount $   4,747.0   $   369.9   

Fund Balance  54,900.0    4,324.9   

Actuarial Reserve  53,590.0    3,682.1   

Ratio         1.024         1.175



Summary of Results 

• Due to smoothing via Market Recognition 
account, as of December 31, 2017 there are 
approximately $3 billion in unrecognized gains in 
the Core fund 
– Last year was $3 billion in unrecognized losses 
– Will be recognized over the next 4 years 
– Roughly ½ of gain applies to the annuitant reserve, 

the other half shared by active members and 
employers 

– Will put upward pressure on dividends in the coming 
years (primarily in December 31, 2020 and December 
31, 2021 actuarial valuations) 
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Operation of Market Recognition Account 

(MRA) - $ Millions  2016 Valuation 
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2017-2020: Expect $3 billion in deferred asset LOSSES 

2016 2017 2018 2019 2020

Actual Investment Earnings 6,876$  

Assumed Investment Earnings 6,279     

Gain/(Loss) to be phased-in 597         

Phased-in recognition

Current year $     119 ? ? ? ?

First prior year (1,344)   $   119  ? ? ?

Second prior year (243)       (1,344)     $        119 ? ?

Third prior year 953         (243)      (1,344)             $        119 ?

Fourth prior year 793         953       (243)             (1,344)          119$  

Total recognized gain (loss) 278$      $  (515) $   (1,468)    $   (1,225)    119$  



 

Operation of Market Recognition Account 

(MRA) - $ Millions  2017 Valuation 
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2018-2021: Expect $3 billion in deferred asset GAINS 

2017 2018 2019 2020 2021

Actual Investment Earnings 13,842$    

Assumed Investment Earnings 6,533         

Gain/(Loss) to be phased-in 7,309         

Phased-in recognition

Current year 1,462$      ? ? ? ?

First prior year 119            1,462$      ? ? ?

Second prior year (1,344)       119            1,462$      ? ?

Third prior year (243)           (1,344)       119            1,462$      ?

Fourth prior year 953            (243)           (1,344)       119            1,462$      

Total recognized gain (loss) 947$          (6)$             237$          1,581$      1,462$      



Asset Rate of Return Calculation 

• Rate of Return = Investment Earnings / Asset Value 

• Rate of Return will vary based on calculation inputs: 
– Asset value could be smoothed or unsmoothed 

– Asset value could be beginning, middle or end of year 

– Timing of Contributions and Benefit Payments will vary 

• Result is different Rate of return calculated by: 
– SWIB (investment manager) 

– ETF (calculations governed by statute) 

– GRS (actuaries) 
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Translating Asset Rate of Return to  

Core Dividend 

• Actual 2017 SWIB net of fee return = 15.8% 

• Hurdle 1: 7.2% Investment Return Assumption 

– Return > assumption smoothed over 5 years 

 Leads to $3 billion in unrecognized Core Fund gains 

– Core fund return available for dividend = 8.11% 

• Hurdle 2: Investment Return 5% Threshold 

– Core fund return > threshold provides dividend before 
adjustments: 1.0811/1.05-1 = 2.96%  

• Adjustments result in 2.4% dividend on next page  

 
10 



Primary Sources of Core Dividend  
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(Report-6) 

% of APV

1. SWIB net of fee investment return 15.82%     0 0
2. MRA adjustment (7.32)%    0 0
3. Published effective earnings rate 8.50%     0 0
4. Adjustment to relate earnings to average core

annuity fund balance (0.39)%    0 0
5. Earnings rate based on average balance 8.11%     0 0
6. Expected dividend before adjustments:  1.0811/1.05-1 2.96%     0 0
7. Adjustment to relate average asset to ending liability 0.03%     0 0
8. Carryover from last year due to timing of dividend

accounting adjustments and rounding 0.12%     0 0
9. Experience study/mortality reserve adjustment (0.56)%    0 0

10. Experience and other effects (0.11)%    0 0
11. Statutory adjustment to round to nearest one-tenth percent (0.04)%    0 0
12. Computed average dividend rate: (6)+(7)+(8)+(9)+(10)+(11) 2.4%     0 0
13. Adjustment for members at or near the statutory floor 0.0%     0
14. Final maximum computed dividend rate: (12)+(13), if greater

than 0.5% of core annuities, otherwise 0% 2.4%     



Liability Attributable to Dividends 

• Liability for dividend remaining represents the value of all previously granted dividends (=$9.2B at 
12/31/2008) 

• If a market event similar to 2008 were to occur, the complete depletion of the dividend could occur 

• Statutes do not define what would happen in such a case 
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Liability for Liability for

Dividend Remaining Dividend Adjustment

Valuation (billions) (billions)

   12/31/2011 $6.4 $(1.7)

   12/31/2012 4.5 (1.3)

   12/31/2013 3.0 2.0

   12/31/2014 4.6 1.3

   12/31/2015 5.5 0.2

   12/31/2016 5.4 1.0

   12/31/2017 6.1 1.3

   12/31/2018 (est) 7.1



Dividend Remaining (as a Percentage of Total 

Benefit) by Year of Retirement 
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(Report-7) 



Liabilities (as a Percentage of Total) by Year 

of Retirement 
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(Report-7) 



Projected Future Core Annuities 
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(Report-13) 



Primary Sources of Variable Adjustment 
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(Report-16) 

% of APV

1. SWIB net of fee investment return 23.2%     0 0

2. Adjustment to published effective rate 0.8%     0 0

3. Published effective earnings rate 24.0%     0 0

4. Adjustment to relate earnings to average variable

annuity fund balance (0.7)%    0 0

5. Earnings rate based on average balance 23.3%     0 0

6. Expected change before adjustments:  1.233/1.05-1 17.4%     0 0

7. Adjustment to relate average asset to ending liability 0.5%     0 0

8. Carryover from last year due to timing of distribution,

accounting adjustments and truncation 0.1%     0 0

9. Experience study/mortality reserve adjustment (0.5)%    0 0

10. Experience and other effects 0.0%     0 0

11. Statutory adjustment: (truncate to whole percent) (0.5)%    0 0

12. Variable annuity change: (6)+(7)+(8)+(9)+(10)+(11) 17.0%     



Average Retirement Age 
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Average Age at Death 

18 

Average age at death, while an interesting statistic, is not a proper measure of life 
expectancy, because it does not include people who have not yet died.  The expected age 
at death for a 65 year old is 85.3 for males and 88.2 for females.  
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Comparative Statement - Core 
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(Report-21) 

*Based on December CPI-U67 index. 

Valuation Annual Fund Actuarial

Date Number Annuities Balance Reserve Ratio Average Maximum

2008 144,033   $  3,399.3  $  35,798.1  $  36,551.5  0.979 (2.1)% (2.1)%   0.1 %

2009 150,671   3,449.3  36,655.8  37,072.7  0.989 (1.1)% (1.3)%   2.7 %

2010 155,775   3,532.4  37,798.4  38,148.5  0.991 (0.9)% (1.2)%   1.5 %

2011 167,453   3,842.0  40,411.5  42,078.3  0.960 (4.0)% (7.0)%   3.0 %

2012 173,655   3,806.3  40,591.6  41,852.4  0.970 (3.0)% (9.6)%   1.7 %

2013 180,056   3,800.7  44,273.2  42,300.5  1.047 4.7 % 4.7 %   1.5 %

2014 185,605   4,102.3  47,135.7  45,790.7  1.029 2.9 % 2.9 %   0.8 %

2015 191,795   4,364.9  49,147.0  48,897.5  1.005 0.5 % 0.5 %   0.7 %

2016 197,647   4,523.1  51,972.0  50,941.4  1.020 2.0 % 2.0 %   2.1 %

2017 203,202   4,747.0  54,900.0  53,590.0  1.024 2.4 % 2.4 %   2.1 %

35-Year Average 3.9 % 2.7 %

20-Year Average 2.4 % 2.2 %

10-Year Average 0.1 % 1.6 %

5-Year Average 2.5 % 1.4 %

$ Millions

CPI*

Change in

Annuities



Comparative Statement - Variable 
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(Report-22) 

*Based on December CPI-U67 index. 

Valuation Annual Fund Actuarial

Date Number Annuities Balance Reserve Ratio

2008 34,927   $  427.0  $  2,574.5  $  4,491.0  0.573 (42.0)% 0.1 %

2009 34,836   240.3  3,078.4  2,512.7  1.225 22.0 % 2.7 %

2010 35,866   288.4  3,340.6  3,005.4  1.111 11.0 % 1.5 %

2011 38,949   330.3  3,197.9  3,462.9  0.924 (7.0)% 3.0 %

2012 39,873   304.6  3,463.9  3,169.6  1.093 9.0 % 1.7 %

2013 40,317   324.5  4,187.3  3,347.0  1.251 25.0 % 1.5 %

2014 39,420   386.5  3,995.4  3,917.1  1.020 2.0 % 0.8 %

2015 40,152   387.8  3,704.8  3,910.1  0.947 (5.0)% 0.7 %

2016 40,647   363.6  3,792.0  3,645.1  1.040 4.0 % 2.1 %

2017 40,877   369.9  4,324.9  3,682.1  1.175 17.0 % 2.1 %

35-Year Average 4.6 % 2.7 %

20-Year Average 1.5 % 2.2 %

10-Year Average 1.6 % 1.6 %

5-Year Average 8.1 % 1.4 %

Annuities CPI*

$ Millions

Change in



History of % Changes 

  

21 

(Report-23) 



Looking Ahead 

• As of the December 31, 2017 valuation, there are 
about $3 billion in unrecognized asset gains in the 
Core fund 

– Recognized over the next four years, about half of which 
will be applied to the annuitant reserve  

• A few more years of positive dividends for all 
annuitants is needed to decrease the probability of 
leveraged negative dividends that occurred between 
2008 and 2012  
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CURRENT EVENTS 
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Mortality Assumptions 

 
• Actuarial Standards of Practice 
• Actuary must state provisions made for future 

mortality improvements 
• Most demographers expect future mortality 

rates to continue to decrease 
• Most recent WRS Experience study anticipated 

future improvement using: 
– Fully generational mortality rates – via a 

set of rates for every year of birth 
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Mortality Impact on WRS Dividends  

 
• In WRS, it is important not to let anticipated future 

mortality improvements have an undue effect on dividends 
payable to current retirees 

• Historical experience studies used static projection, 
meaning: 
– Phasing into the current mortality over 3 years for retirees and 
– Immediate recognition for actives  

• In the 2012-2014 study, we proposed a similar retiree 
phase-in approach, but based on fully generational tables 
– Change first reflected in 2015 Retired Lives valuation 
– Led to ~0.56% annual adjustments to retiree dividends paid in 

2016-2018 
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Mortality Impact: WRS Core Dividends 
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Year Decrease 

2006-8 0.5% 

2009-10 0.3% 

2011 0.4% 

2012-13 0.3% 

2014 0.4% 

2015 0.5% 

2016-18 0.6% 

With fully generational mortality tables, 
mortality improvement is now already accounted 
for.  However, there may still be adjustments 
due to changes in underlying mortality table 
and projections scale, but they should be 
smaller adjustments. 



 

Society of Actuaries Research 

 

27 



 

Society of Actuaries Research 
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Society of Actuaries Research 
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Society of Actuaries Research 
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Society of Actuaries Research 
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Society of Actuaries Research 
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Society of Actuaries Research 
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Society of Actuaries Research 
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Society of Actuaries Research 
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• This presentation shall not be construed to provide tax advice, legal advice 
or investment advice. 

• This presentation is intended to be used in conjunction with the actuarial 
valuation report for retired lives issued on March 7, 2018.  This 
presentation should not be relied on for any purpose other than the 
purpose described in the valuation report. 

• Readers are cautioned to examine original source materials and to consult 
with subject matter experts before making decisions related to the subject 
matter of this presentation. 

• This presentation expresses the views of the author and does not 
necessarily express the views of Gabriel, Roeder, Smith & Company. 
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Disclaimers 


