Prelim. Pension Funding
Recommendations

June 30, 2018 Actuarial Valuation Setting FY 2021-22 Contribution Rates



Plan Balance & Funded Status

Fiscal Year Change
2016 2017 2018 Dollars Percent
Discount Rate Phase-In 7.375% 7.25% 7.00%
Accrued Liability (AL) 887,481,877 939,503,861 1,006,978,316 67,474,455 7.18%
Less: Market Value of Assets (MVA) 566,016,065 619,834,899 673,876,069 54,041,170 8.72%
Unfunded Accrued Liability (UAL) 321,465,812 319,668,962 333,102,247 13,433,285 4.20%

Funded Ratio 63.8% 66.0% 66.9%




Plan Maturity Measures

June 30, 2018
Ratio of Retiree Accrued Liability to
Total Accrued Liability* MISC SAFETY TOTAL
1. Retiree Accrued Liability 240,086,226/ 419,250,009 659,336,235
2. Total Accrued Liability 425,538,434|581,439,882| 1,006,978,316
3. Ratio of Retiree AL to Total AL [(1) / (2)] 56% 72% 65%

* A mature plan will have a ratio above 60-65%

June 30, 2018
Support Ratio MISC SAFETY TOTAL
1. Number of Actives 505 262 7167
2. Number of Retirees 664 437 1101
3. Support Ratio [(1) / (2)] 76% 60% 70%

* A mature plan will often have a ratio near or below one.
The average support ratio for CalPERS public agency plans is 1.25.




Pension Tiers Over Time
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Pension Unfunded Liablility (In Millions)
Based on Past Losses
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Pensions Costs are Sensitive to Investment Earnings

The CalPERS Pension Buck

As of June 2018, CalPERS' income over the last 20 years
demonstrates that every dollar spent on public employee
pensions comes from the following sources:
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Historical Factors Impact Funded Status (7993-20178)

Funded status(%)
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Hasn’t the Market Already Recovered?

S&P 500 Total Returns versus Liabilities from 2007 - 2012
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Wilshire Consulting WWIIShlre
CalPERS Expected Return and Risk Estimates
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IS THERE A PATH TO 7% ?

Target Asset Allocation
gy 1%

13%

50%

28%

®m Fixed Income
® Private Equity

m Global Equity
B Real Assets
Liquidity

Allocation
Global Equity 50%
Fixed Income 28%

Real Assets 13%

Private Equity 8%

Liquidity 1%
100%

Expected Return
Return* Contribution
7.00% 3.50%
3.50% 0.98%
5.50% 0.72%
8.50% 0.68%
2.00% 0.02%
5.90%
* Estimated




Sheet1

				Allocation				Expected Return*		 Return Contribution

				Global Equity		50%		7.00%		3.50%				939,503,861.00		1,006,978,316.00		67,474,455.00		7.18%

				Fixed Income		28%		3.50%		0.98%				619,834,899.00		673,843,069.00		54,008,170.00		8.71%

				Real Assets		13%		5.50%		0.72%				319,668,962.00		333,135,247.00		13,466,285.00		4.21%

				Private Equity		8%		8.50%		0.68%

				Liquidity		1%		2.00%		0.02%



						100%				5.90%






Discount Rate Sensitivity - 1% Change

Accrued Unfunded |Funded Normal

As of June 30, 2018 Liability Accrued Status Cost
7.0% (current discount rate) $1,006,978,316| $333,135,248| 66.9%| 17,907,540
6.0% $1,141,265,517| $467,422,449| 59.0%| 22,751,726
Difference $134,287,201 $134,287,201 4,844,186

Amortization of UAL $14,029,744
Normal Cost $4,844,186

Potential Increase in Plan Costs $18,873,930 peryear




Anticipatory Investment Shortfall Worksheet

Repayment Term

Expected Shortfall

Cumulative

Projected Plan Shortfall +

Yrs Assets 1.0% Interest
1 718,990,555 7,189,906 7,189,906
2 762,129,988 7,621,300 15,314,499
g 3 807,857,787 8,078,578 24,465,092
'; 4 856,329,254 8,563,293 34,740,941
_8 5 907,709,010 9,077,090 46,249,896
g 6 962,171,550 9,621,716 59,109,105
<| 7| 1,019,901,843 10,199,018 73,445,761
% 8| 1,081,095,954 10,810,960 89,397,923
9| 1,145,961,711 11,459,617 107,115,395
10| 1,214,719,414 12,147,194 126,760,667

Aggressive |[Less Aggressive Min

10 15 20
545,483 308,898 195,454
1,161,880 657,953 416,318
1,856,117 1,051,088 665,073
2,635,724 1,492,567 944,417
3,508,885 1,987,023 | 1,257,283
4,484,487 2,539,491 | 1,606,855
5,572,180 3,155,433 | 1,996,590
6,782,438 3,840,782 | 2,430,243
8,126,626 4,601,973 | 2,911,885
9,617,073 5,445,989 | 3,445,933
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		INVESTMENT LOSS ESTIMATION TOOL



						INPUTS



																		Repayment Term

								Expected Shortfall								Ultra Aggressive		Aggressive		Less Aggressive		Min

				Yrs		Projected Plan Assets		1.0%		Cumulative Shortfall + Interest						5		10		15		20

		CMA Outlook Term		1		718,990,555		7,189,906		7,189,906						1,275,463		545,483		308,898		195,454

				2		762,129,988		7,621,300		15,314,499						2,716,737		1,161,880		657,953		416,318

				3		807,857,787		8,078,578		24,465,092						4,340,019		1,856,117		1,051,088		665,073

				4		856,329,254		8,563,293		34,740,941						6,162,918		2,635,724		1,492,567		944,417

				5		907,709,010		9,077,090		46,249,896						8,204,565		3,508,885		1,987,023		1,257,283

				6		962,171,550		9,621,716		59,109,105						10,485,742		4,484,487		2,539,491		1,606,855

				7		1,019,901,843		10,199,018		73,445,761						13,029,014		5,572,180		3,155,433		1,996,590

				8		1,081,095,954		10,810,960		89,397,923						15,858,870		6,782,438		3,840,782		2,430,243

				9		1,145,961,711		11,459,617		107,115,395						19,001,886		8,126,626		4,601,973		2,911,885

				10		1,214,719,414		12,147,194		126,760,667						22,486,886		9,617,073		5,445,989		3,445,933





								Repayment Term										Repayment Term

				Yrs		5 Year CMA Outlook		15		Cumulative Payments + Earnings				Yrs		10 Year CMA Outlook		15		Cumulative Payments + Earnings

				1				1,987,023		1,987,023				1				5,445,989		5,445,989

				2				1,987,023		4,093,268				2				5,445,989		11,218,737

				3				1,987,023		6,325,888				3				5,445,989		17,337,849

				4				1,987,023		8,692,464				4				5,445,989		23,824,109

				5				1,987,023		11,201,036				5				5,445,989		30,699,544

				6				1,987,023		13,860,121				6				5,445,989		37,987,505

				7				1,987,023		16,678,752				7				5,445,989		45,712,744

				8				1,987,023		19,666,500				8				5,445,989		53,901,497

				9				1,987,023		22,833,514				9				5,445,989		62,581,576

				10				1,987,023		26,190,548				10				5,445,989		71,782,459

				11				1,987,023		29,749,004				11				5,445,989		81,535,395

				12				1,987,023		33,520,968				12				5,445,989		91,873,508

				13				1,987,023		37,519,249				13				5,445,989		102,831,907

				14				1,987,023		41,757,427				14				5,445,989		114,447,810

				15				1,987,023		46,249,896				15				5,445,989		126,760,667

				16				- 0		- 0				16				- 0		- 0

				17				- 0		- 0				17				- 0		- 0

				18				- 0		- 0				18				- 0		- 0

				19				- 0		- 0				19				- 0		- 0

				20				- 0		- 0				20				- 0		- 0



						Sum of Payments		29,805,351								Sum of Payments		81,689,829















Sheet1 (2)

		INVESTMENT LOSS ESTIMATION TOOL

						INPUTS



																Repayment Term

								Expected Shortfall								Ultra Aggressive		Aggressive		Less Aggressive		Min

				Yrs		Projected Plan Assets		1.0%		Cumulative Shortfall + Interest						5		10		15		20

		CMA Outlook Term		1		718,990,555		7,189,906		7,189,906						1,275,463		545,483		308,898		195,454

				2		762,129,988		7,621,300		15,314,499						2,716,737		1,161,880		657,953		416,318

				3		807,857,787		8,078,578		24,465,092						4,340,019		1,856,117		1,051,088		665,073

				4		856,329,254		8,563,293		34,740,941						6,162,918		2,635,724		1,492,567		944,417

				5		907,709,010		9,077,090		46,249,896						8,204,565		3,508,885		1,987,023		1,257,283

				6		962,171,550		9,621,716		59,109,105						10,485,742		4,484,487		2,539,491		1,606,855

				7		1,019,901,843		10,199,018		73,445,761						13,029,014		5,572,180		3,155,433		1,996,590

				8		1,081,095,954		10,810,960		89,397,923						15,858,870		6,782,438		3,840,782		2,430,243

				9		1,145,961,711		11,459,617		107,115,395						19,001,886		8,126,626		4,601,973		2,911,885

				10		1,214,719,414		12,147,194		126,760,667						22,486,886		9,617,073		5,445,989		3,445,933

																Repayment Term

								Expected Shortfall								Ultra Aggressive		Aggressive		Less Aggressive		Min

				Yrs		Projected Plan Assets		2.0%		Cumulative Shortfall + Interest						5		10		15		20

		CMA Outlook Term		1		718,990,555		14,379,811		14,379,811						2,602,383		1,143,261		666,393		434,883

				2		762,129,988		15,242,600		30,628,998						5,543,077		2,435,145		1,419,418		926,300

				3		807,857,787		16,157,156		48,930,183						8,855,130		3,890,173		2,267,537		1,479,775

				4		856,329,254		17,126,585		69,481,881						12,574,469		5,524,127		3,219,949		2,101,312

				5		907,709,010		18,154,180		92,499,793						16,740,131		7,354,157		4,286,652		2,797,433

				6		962,171,550		19,243,431		118,218,210						21,394,517		9,398,888		5,478,502		3,575,225

				7		1,019,901,843		20,398,037		146,891,521						26,583,663		11,678,548		6,807,289		4,442,380

				8		1,081,095,954		21,621,919		178,795,847						32,357,542		14,215,088		8,285,809		5,407,249

				9		1,145,961,711		22,919,234		214,230,790						38,770,374		17,032,328		9,927,945		6,478,893

				10		1,214,719,414		24,294,388		253,521,334						45,880,972		20,156,106		11,748,759		7,667,141

																Repayment Term

								Expected Shortfall								Ultra Aggressive		Aggressive		Less Aggressive		Min

				Yrs		Projected Plan Assets		3.0%		Cumulative Shortfall + Interest						5		10		15		20

		CMA Outlook Term		1		718,990,555		21,569,717		21,569,717						3,982,355		1,796,562		1,077,215		724,349

				2		762,129,988		22,863,900		45,943,496						8,482,415		3,826,677		2,294,469		1,542,863

				3		807,857,787		24,235,734		73,395,275						13,550,758		6,113,162		3,665,441		2,464,742

				4		856,329,254		25,689,878		104,222,822						19,242,359		8,680,817		5,205,002		3,499,985

				5		907,709,010		27,231,270		138,749,689						25,616,955		11,556,593		6,929,312		4,659,457

				6		962,171,550		28,865,147		177,327,314						32,739,430		14,769,759		8,855,921		5,954,962

				7		1,019,901,843		30,597,055		220,337,282						40,680,236		18,352,100		11,003,886		7,399,312

				8		1,081,095,954		32,432,879		268,193,770						49,515,842		22,338,112		13,393,892		9,006,416

				9		1,145,961,711		34,378,851		321,346,185						59,329,219		26,765,227		16,048,382		10,791,367

				10		1,214,719,414		36,441,582		380,282,000						70,210,368		31,674,047		18,991,702		12,770,535



								Repayment Term										Repayment Term

				Yrs		5 Year CMA Outlook		15		Cumulative Payments + Earnings				Yrs		10 Year CMA Outlook		15		Cumulative Payments + Earnings

				1				1,987,023		1,987,023				1				5,445,989		5,445,989

				2				1,987,023		4,093,268				2				5,445,989		11,218,737

				3				1,987,023		6,325,888				3				5,445,989		17,337,849

				4				1,987,023		8,692,464				4				5,445,989		23,824,109

				5				1,987,023		11,201,036				5				5,445,989		30,699,544

				6				1,987,023		13,860,121				6				5,445,989		37,987,505

				7				1,987,023		16,678,752				7				5,445,989		45,712,744

				8				1,987,023		19,666,500				8				5,445,989		53,901,497

				9				1,987,023		22,833,514				9				5,445,989		62,581,576

				10				1,987,023		26,190,548				10				5,445,989		71,782,459

				11				1,987,023		29,749,004				11				5,445,989		81,535,395

				12				1,987,023		33,520,968				12				5,445,989		91,873,508

				13				1,987,023		37,519,249				13				5,445,989		102,831,907

				14				1,987,023		41,757,427				14				5,445,989		114,447,810

				15				1,987,023		46,249,896				15				5,445,989		126,760,667

				16				- 0		- 0				16				- 0		- 0

				17				- 0		- 0				17				- 0		- 0

				18				- 0		- 0				18				- 0		- 0

				19				- 0		- 0				19				- 0		- 0

				20				- 0		- 0				20				- 0		- 0



						Sum of Payments		29,805,351								Sum of Payments		81,689,829













FV

																		FV of column E

						1		2,000,000		5,000,000		5,000,000						11,304,519.78

						2		2,000,000		5,000,000		5,000,000						10,664,641.30

						3		2,000,000		5,000,000		5,000,000						10,060,982.36

						4		2,000,000		5,000,000		5,000,000						9,491,492.79

						5		2,000,000		5,000,000		5,000,000						8,954,238.48

						6		2,000,000		2,000,000		5,000,000						3,378,957.92

						7		2,000,000		2,000,000		5,000,000						3,187,696.15

						8		2,000,000		2,000,000		5,000,000						3,007,260.52

						9		2,000,000		2,000,000		5,000,000						2,837,038.22

						10		2,000,000		2,000,000		5,000,000						2,676,451.16

						11		2,000,000		2,000,000		5,000,000						2,524,953.92

						12		2,000,000		2,000,000		5,000,000						2,382,032.00

						13		2,000,000		2,000,000		5,000,000						2,247,200.00

						14		2,000,000		2,000,000		5,000,000						2,120,000.00

						15		2,000,000		2,000,000		5,000,000						2,000,000.00

								30,000,000		45,000,000		75,000,000						76,837,464.60

								($46,551,939.77)		($76,837,464.60)		($116,379,849.42)






Funded Status

Funded Status Projection through 2028
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Funded Status

Funded Status Projection through 2033

Assumed Investment Returns through 2028 and 7% thereatfter:
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Standard Funding Options (SFO)

SFO 1 SFO 2 SFO 3
S5 Mill One-
Year |Val Yearl Pmt Yr Default Current time Surplus
1 2018 2021 | S 29,190,322 | S 35,000,000 | S 40,000,000
2 2019 2022 | S 29,993,056 [ S 35,000,000 | S 35,000,000
3 2020 2023 | S 30,817,865 (S 35,000,000 | S 35,000,000
4 2021 2024 | S 31,665,356 [ S 35,000,000 | S 35,000,000
5 2022 2025 | S 32,536,153 (S 35,000,000 | $ 35,000,000
6 2023 2026 | S 33,430,898 | S 35,000,000 | $ 35,000,000
7 2024 2027 | S 34,350,247 | S 35,000,000 | S 35,000,000
8 2025 2028 | S 35,294,879 | S 35,000,000 | S 35,000,000
9 2026 2029 | S 36,265,488 | S 35,000,000 | S 35,000,000
10 2027 2030 |S 37,262,789 | S 35,000,000 | S 35,000,000
11 2028 2031 | S 38,287,516 | S 35,000,000 | S 35,000,000
12 2029 2032 | S 39,340,423 (S 35,000,000 | $ 35,000,000
13 2030 2033 | S 40,422,284 | S 35,000,000 | $ 35,000,000
14 2031 2034 | S 41,533,897 |S 20,194,897 | S 8,145,672
15 2032 2035 S 1,493,823 | S - S -
16 2033 2036 [ S 1,534,903 | S - S -
17 2034 2037 | S 1,577,113 | S - S -
18 2035 2038 | S 1,620,484 | S - S -
19 2036 2039 | S 1,665,047 | S - S -
20 2037 2040 | S 1,710,836 | S - S -
Totals | $ 499,993,381 $ 475,194,897 $ 468,145,672

Savings over default

$

24,798,485

$ 31,847,710




Current Funding Strategy

Normal Cost Rate Expected Normal Cost Change
2019-20 2020-21 2019-20 2020-21 Dollars Percent
Misc 16.9% 17.7% 7,712,921 7,747,118 34,197 0.4%
Safety 28.1% 29.2% 9,694,973 10,160,422 465,449 4.8%
Total Normal Expected Cost 17,407,894 17,907,540 499,646 2.9%
Amortization of UAL Change
2019-20 2020-21 Dollars Percent
Minimum Unfunded Liability Contribution 26,196,003 29,753,088 3,557,085 13.6%
Additional Discretionary Payment (ADP) 8,803,997 5,246,912  (3,557,085) -40.4%
Total Planned UAL Payment 35,000,000 35,000,000 - 0.0%
Total Expected Pension Cost Change
2019-20 2020-21 Dollars Percent
Total Expected PERS Contribution 52,407,894 52,907,540 499,646 1.0%
Less: Expected Employee Contributions 10,632,010 11,258,628 626,618 5.9%
Net Employer Cost "Projected" S 41,775,884 S 41,648,912 S (126,972) -0.3%




Anticipatory Prefunding Options (APO)

Additional Investment Loss Risk Mitigation Pmts.

ANTICIPATORY PREFUNDING OPTIONS (APO)

Yr. APO 1 APO 2 APO 3

1| 2,000,000 | 5,000,000 5,000,000

2| 2,000,000]| 5,000,000 5,000,000

3| 2,000,000 5,000,000 5,000,000

4] 2,000,000]| 5,000,000 5,000,000

5| 2,000,000| 5,000,000 5,000,000

6| 2,000,000]| 2,000,000 5,000,000

7| 2,000,000| 2,000,000 5,000,000

8| 2,000,000| 2,000,000 5,000,000

9| 2,000000]| 2,000,000 5,000,000

10| 2,000,000| 2,000,000 5,000,000

11| 2,000,000| 2,000,000 5,000,000

12| 2,000,000 2,000,000 5,000,000

13| 2,000,000 | 2,000,000 5,000,000

14| 2,000,000 | 2,000,000 5,000,000

15| 2,000,000 | 2,000,000 5,000,000

Total | 30,000,000 | 45,000,000 | 75,000,000
FV@6%| (46,551,940)] (76,837,465)] (116,379,849)

APO 1 APO 2 APO 3
$5 Mill for 5
Yrs,

Val $2 Mill Extra | $5 Mill Extra/Yr

Yr.| Year | PmtYr.|$2 Mill Extra/Yr| Thereafter Ongoing
112018 2021 37,000,000 | S 40,000,000 | S 40,000,000
2 12019 | 2022 37,000,000 | S 40,000,000 | S 40,000,000
312020 2023 37,000,000 | S 40,000,000 | S 40,000,000
412021 | 2024 37,000,000 | S 40,000,000 | S 40,000,000
512022 | 2025 37,000,000 | S 40,000,000 | S 40,000,000
6 | 2023 | 2026 37,000,000 | S 37,000,000 | S 40,000,000
712024 | 2027 37,000,000 | S 37,000,000 | S 40,000,000
8 12025 | 2028 37,000,000 | S 37,000,000 | S 40,000,000
912026 | 2029 37,000,000 | S 37,000,000 | S 40,000,000
10| 2027 | 2030 37,000,000 | S 37,000,000 | S 40,000,000
11] 2028 | 2031 37,000,000 | S 37,000,000 | S 40,000,000
1212029 | 2032 37,000,000 | S 8,280,924 | S 314,676
13| 2030 | 2033 7,954,194 | S 8,508,650 | S 323,330
1412031 | 2034 8,172,934 |S 8,742,638 | S 332,221
Totals 460,127,127 | S 447,532,212 $ 440,970,228




Preliminary FY 2020-21 Funding Recommendation

Normal Cost Rate Expected Normal Cost Change
2019-20 2020-21 2019-20 2020-21 Dollars Percent
Misc 16.9% 17.7% 7,712,921 7,747,118 34,197 0.4%
Safety 28.1% 29.2% 9,694,973 10,160,422 465,449 4.8%
Total Normal Expected Cost 17,407,894 17,907,540 499,646 2.9%
Amortization of UAL Change
2019-20 2020-21 Dollars Percent
Minimum Unfunded Liability Contribution 26,196,003 29,753,088 3,557,085 13.6%
Additional Discretionary Payment (ADP) 8,803,997 10,246,912 1,442,915 16.4%
Total Planned UAL Payment 35,000,000 40,000,000 5,000,000 14.3%
Total Expected Pension Cost Change
2019-20 2020-21 Dollars Percent
Total Expected PERS Contribution 52,407,894 57,907,540 5,499,646 10.5%
Less: Expected Employee Contributions 10,632,010 11,258,628 626,618 5.9%
Net Employer Cost "Projected" S 41,775,884 S 46,648 912 S 4,873,028 11.7%




Questions
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