
STOCHASTIC CONTRIBUTION RATE RESULTS 

22.9% 22.9% 22.9% 22.9% 22.9% 22.9% 22.9% 22.9% 

22.3% 22.3% 22.3% 22.3% 22.3% 22.3% 22.3% 22.3% 

21.7% 21.7% 21.7% 21.7% 21.7% 21.7% 21,7% 21.7% 

20.9% 20.9% 20.9% 20.9% 20.9% 20.9% 20.9% 20.8% 

25. 6% 

22.5% 22.5% 22.5% 22.4% 22.4% 22.4% 22.6% 21.9% 

20.1% 20.1% 20.2% 20.1% 20.1% 20.1% 20.2% 19.4% 

17.7% 17.7% 17.8% 17.8% 17.7% 17.7% 17.6% 16.9% 

14.3% 14.3% 14.6% 14.7% 14.2% 14.3% 14.3% 13.2% 

15.0% 15.0% 15.1% 15.1% 15.1% 14.9% 15.4% 13.9% 

11.3% 11.3% 11.7% 11.4% 11.3% 11.2% 11.6% 9.9% 

7.8% 7.8% 8.0% 7.8% 7.7% 7.5% 7.8% 5.8% 

1.3% 1.3% 1.5% 1.7% 1.0% 1.2% 0.9% 0.0% 

1~11=1 
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CORE 10 YEAR RETURN ASSUMPTIONS 

I Cash 1.81 O/o -0.69°/o 1.QQO/o 

· L.arge 5:ap _pqult.i~s . _ -1.02~1.o··. 16.50'>/o 

International Equities (Unhedged) 6.02°/o -0.73°/o 20.50°/o 
, ' 

~~.~rgi.ng .International_ Eq~.i~ies . -0.25°/o 

SFERS Public Equity* 6.2 101o -0.78°/o 

SFERS Private Equity*,~··<' -0.62°/o ··.· >. 21.06°10 . 

SFERS Int. Treasuries* · 2.00% -0.510/o 4.15% 
J,' 

Core Bonds* 2.51% ~0.53°/o 6.01% 

SFERS Liquid Credit* 4.69% -0.57% 10.30% 

SFERS Private Credit*. ' , ' '.' 6. 64% ',:-0.59'70 

SFERS Natural Resources* 9.09o/o -0.41°/o 32.00% 
. , .. ~ ,,,~ 

SFERS Real Estate* ,,· 6.08% -0.62°/o · 16.08% 
.... •, .. - ,- ~- ... ' ',.', ' , _ -~-_.. ,,,,. ~ 

SFERS Real Assets* 7.88% -0.16% 17.04% 

GTAA 5.35% 9.50% ' 

+0 .. 22°/o 

=-== I 

-0.05% 

-0.27°/o 

-0.34°/o 

+11..00o/o 

+1.45°/o 

+3.11o/o 

*Calculated as a blend of other asset classes 
* *Smoothed volatility uses historical realized asset class volatility in private markets asset classes 
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CORE 30 YEAR RETURN ASSUMPTIONS 

SFERS TargetMix'" 

Cash 

-Large Cap Equities 

International Equities (Unhedged) 

Emerging International Equities ~; 

SFERS Public Equity"f. 

SFERS Private Equity* ,:: 

SFERS Int. Treasuries* 

SFERS Absolute Return* 

GTAA 

2.38°/o 

.. 6.71°/o ;. __ 

6.96°/o 

9.20°/o' 

7.52% 

2.72% 

3.42% -

5.45% 

9.01% 

6.96°/o 

8.50% 

5.72% 

-0.62°/o 

-0.79°/o 

-0.05°/o 

-0.66°/o 

-0.49o/o 

-0.94°/o 

-0.64% 

·-
-0.31°/a -

,, 

-0.49°/o 

-0.01°/o 

+0.23o/o 
"";\ ., 

·--0.94°/o 

1.QQO/o 

16.50°/o 

20 .50°/o 

-28.QQ'O/o 

17.790/o +0.22°/o 

, 27.06o/o -O.l2°/o .. 

4.15°/o -0.05°/o 

' 6.01 9!0 '_: 

10.30% -0.27°/o 

11.30% A -0.34°/o -

32.00% +11.00°/o 

' 16~ 08% +.1.45°/o 
·- ~-

17.04o/o +3 . .11°/o 

7.58% -.0~03°16-

9.50°/o 

*Calculated as a blend of other asset classes 
**Smoothed volatility uses historical realized asset class volatility in private markets asset classes 
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2020 CAPITAL MARKET FORECASTS 

Cash 
. . . 

US_Lever.age Cost 

Non-US Cash 

Large ·cap ~quitie_s 

Small/Mid Cap Equities 

Ine1 Equities (Unhed.ged) , 

Int'I Equities (Hedged) 
' ' , ~ .:-·. 

I~tll S~ Cap "~qulties. Cl!n~edged) · 

Emerging Int'I Equities 
~: ~ .. 

Em~rging Int'I Sm Cap "~ql.J~ties . 

Absolute Return .- Long/Short 
,_ ~,-' 

PE. Buyout · 

PE Growth 

PE Venture 

PE Secondary 

PE Non-US 

China Equity 
... ·, , 

US Microcap Equity 

1~11=1 
l;Jl=I 

1.8°/o 

2.1 o/o 

0.40/o 
.i·'·i 5.0°/o 

5.5°/o 

6.0°/o 

6.2°/o 

6.4°/o 

9.0°/o 

9.2°/o 
...... 

4.8°/o 

9.0°/o 

6.9°/o 

10. 7°/o 

8.8°/o 
··« oo .. 7. Vo 
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2.4°/o 
.. ·- .. 

2.7°/o · 

2.1 O/o 

6.7°/o 
• ...;· - '"l'~' _._.;~. 

7.2°/o 

7.0o/o 

7.2°/o 

7.59/o · 
- - ~ ~· 

9.2°/o 

9 .2o/o 

5. 7°/o 

9.0°/o 

10.4°/o 

8.5°/o 

9 .1°/o 

8 42°/o 
.• r ~ • . ,,.; • ! ~ '-. 

1.000/o 

L00°/o 
.. . 

1.QOO/o 
" 

16.50°/o 
. ,, 

20.QOO/o 

. 20.50°/o 

17.50°/o 

22.00°/o 
' .. ~ • > .• A "' -- .,_ ~-~ 

28.QQO/o 
, < _,., .. 

31.QQO/o 
. .. , . 

11.50°/o 

18.50°/o 

30.50°/o 

·.· 45.QQD/o 
.. 

21.QQO/o 

33.QQO/o 

29.50°/o 
, . < 0 

25.QQO/o 



2020 CAPITAL MARKET FORECASTS 

Treasuries 
.. 

IG Corp Credit 

MBS 
~' ~· n 

H.igh-.Yield Bonds 

Bank Loans 

, EMD (External) 

EMD (Local Currency) 
' •' • ~ • • • ' •-' • ,.n 

Non•US _ ~onds -(U~hedged) ·: 
Non-US Bonds (Hedged) 

Short TIPS (1 .. 5 yr) " 

Short Treasuries (1-3 yr) 

Short Credit(l-3 yr) -- _. 

Short HY ( 1-3 yr) 

Absolute Return- Credit 

PC Credit Opportunities 

PC Distressed . 

PC Direct Lending 

US 10 yr Treasuries 

1~11=1 
r:Jr=I 

1.9°/o 2. 7°/o 
" 

3.4°io - ' 4.4°/o 
" " 

2.5°/o 3.4°/o 

5.6°/o 

4.8°/o s .2°10 

, 4.1 O/o 5.0°/o 

5.4°/o 5.3°/o 
,_ , ~:~ 

-0.2°/o 2.1 O/o 

0.3°/o 2.3°/o 
~ \· 

2.20/o 2.8°/o ... · .. 

2.1 O/o 2. 7°/o 
,, 

-2.9°/o 3 .6°/o 

3.4°/o 4.1 O/o 

4.80/ci 5.9°/o 

6.3°/o 7.5°/o 

7.6°/o · -· · -830/o 

6.3°/o 7.5°/o 
..... ~ 

'., ' 2 go;{ '' 1.9°/o .• ·-- - -· _O 
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5.50°/o 
,. .. 

7.50°/o 

7.00°/o 

12.50°/o .. ~. 

9.00°/o 
""' 

13.00°/o 

13.00°/o 

10.0QO/o 
, ' ·-

4.50°/o 
~.. "~*' .. ' ... : 

3.50°/o 
. .. 

2.50°/o 

3.50°/o 
.... ~/ 

8.50°/o 

9 . .QQO/o 

14.00°/o 

14.00°Jo~r_ · · 

11.00°/o 
-' n " ~ 

7.50°/o 



020 CAPITAL MARKET FORECASTS 

Non,--_us lO~Year Sov~r,eig~ (Hedged) 

Commodities 4.0°/o 4.8°/o 19.00°/o 
~ 

Midstream Energy ·::..'- · 7.4°/o 7.1 O/o 18.50°/o 

REITs 5.4°/o 6.5°/o 20.00°/o 
,. ', 

Public Infrastructure · 6.J. 0/o 18.50°/o 
; ' ~. ·.1 ',- .• --i;;..._-,._,. 1··;;.. , 

Public Resource Equity 7.3°/o 7.4°/o 22.00°/o 

Core Rear Estate 5.2°/o " 6 ~0°/o 13.QQO/o 
... _,.. •.' ~ ....• ,. ,, . ~·-- .. '• '·" <· .. )<~,, - ~::.',~-~·:·,,·-'::'~ . ~--· -· ' 

Non-Core Real Estate 6.4°/o 7.4°/o 19.50°/o 
.... , "'"'"' 

Private RE Debt 5.7°/o 11.QOO/o, 
. •.! 

Natural Resources 9.1 O/o 9.0°/o 32.QOO/o 

Infrastructure/Land . 12.oow<> 

Absolute Return - Macro 5.QO/o 5.40/o 9.50°/o 
. - ... 

. Global Equity~ . I 17.79°/o 

Private Equity* 9.4°/o 10.8% 27.06°/o 
. '•' 

Core Bon-ds* 2~5% 3.4% 6.01% 
v~ • '• 

Private Credit* 6.6o/o 7.8% 11.30% 
., ... ' 

Long Govt/Credit* ·< 2.8% 3.9% 11.25% 
--··o, ..,·-,, 

Absolute Return* 5.0% 5.9% 8.18°/o 
~.~· ... :<·r ' .~ '" . -"·"'"' -·"· ·, ~- •.. , 

GTAA 5~4% 5.7% 9.50% 

* Assumptions are derived from the underlying equity, credit, and real assets building blocks 
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NEPC CAPITAL MARKET ASSUMPTIONS VS PEER.S 

10-Year turn recast.:-~: N EPC vs. Peers 

• • ~ ¥ 
c::i 

c::i 

• ·• • • -a, • • • ~ ~ 1• 1 I~ 
c::i • • 

• • • • • 
l • ~~ • 

'~ 

• t 
• 

• 
• • • c; = 

~ • I • 
c::J 

• 
,. .$'-.'.,.. ,.;...'.I ·"" 

" .y ('-
~-~ ~): ,:,v 

.._...:.. . ..:.·'I> ..:. 

....; :- "'' v' 
Q'' {'-

~ ,-' 

,,,~ 

\..).i .~>-- ·""' ~~· 
l )..:. <_cf ·~-- {'- .:-, 

)

'-'1 ' ' ,..., .t.'->'" • ~"'(; ;~~~ ' .~-· ,v ,""' ,-..: v...:.. ,--> . ~"'- .v'O . 'O -~' \:, . ~·- ,~;j :::"" . «-· "t-'l <._i.....'-'." 'V'\.: 0:::::. ,,, 
~ ~;::' ,,1.. _, "<:~ -...,v" '°" 

{ ::' -~' :-.,1' . ' ~· 
,.·, {~ . '-{.' 

., ,, 

' 
......, 

"' 

X J I'( . ;vtt"dtl e .. '"•ll1 Pv t·.1 · ' e , ._,~il f't'I• t'. iH:;,, • 

• Survey of 10 providers of capital markets assumptions 

• 
• 

\ 

-\·\"' 
I.." 

• NEPC's capital markets assumptions are close to the mean of the survey 
• EM Equities return forecast is high: NEPC 9°/o vs 7.7°/o mean 
• Private Equity return to.recast is high: NEPC 9.4°/o vs 8.1°/o mean 

1~11=1 
*Assumptions are as of 12/31/2019 
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CORRELATIONS 

As.set Class 

Cash 

US Leverage Cost 

large Cap Equities 

Small/Mid Cap Equities 

Int!! EqiJities(Unhedged) 

Emerging !nt'I Equities 

Abrolute Re_tum ' tong,/Short , 

PE Buyout 

P~Growth 

PE Venture 

PE Non-US 

Treasuries 

IG Corp Credit 

High-Yield Bonds 

Bank loans 

EMD(Extemal) 

EMO (loul Currency} 

Short Treasuries 11-3 yr) 

Absolute Return · Credit 

PD Credit Opportunities 

PDOistressed 

PO Direct lending 

longTrP.asuries 

US 10 yr Treasuries 

Core Real Estate 

Non.Core Real Estate 

Natural Resources 

W'®tl@®ilL*f®1 

cash 

00 

0.91 

0.01 

-0.03 

-0.04 

-0.02 

0.05 

0.00 

-0.03 

-0.02 

-0.03 

0.16 

0.06 

-0.05 

-0.01 

0.00 

0.03 

0.49 

0.01 

-0.05 

-0.04 

-0.01 

0.05 

0.09 

-0.03 

·0.04 

0.06 

0.06 

1~ 11 =1 
l;Jl=I 

. . Emereing Absolute . Shod Absolute PD Credit . Absolute 
US leverage large Cap Small/Mid lnt'I Equities , .· . . . IGCorp High-Yield EMO EMO (Loe~ . _ . , PO PD Direct Long USlO yr Core Real Non-Core Natural --· · . 

C .. • 1 (Uh d d) Intl Return · PEBuyout PEGrowth PEVenture PENon-US Treasunes C d' 8 ds Baiikloans (Ext I) C l Treasuries Retum- Opportunit1 Di d d' 
1 

. R !Est Return • . 
ost Equ1t1es Cap fqu1t es n e ge Equities long/Short re 11 on · erna urrency (1-3 Vt) Credit es Sires.le Len mg Treawr es Treasunes Estate ea ate ReS011rm Macro 

oa 00 

1.00 0.07 

0.07 1.00 

0.03 0.87 

0.04 0.75 

0.06 0.63 

0.11 0.79 

0.06 0.96 

0.04 0.79 

0.04 0.76 

0.05 0.70 

0.33 -0.11 

0.34 0.28 

0.11 0.61 

0.10 0.44 

0.20 0.65 

0.18 0.62 

0.63 -0.10 

0.16 0.67 

0.11 0.57 

0.10 0.06 

0.09 0.42 

0.18 -0.12 

0.25 -0.12 

0.04 0.37 

0.07 0.46 

0.12 0.34 

0.18 0.32 

00 

0.03 

0.87 

1.00 

0.70 

0.69 

0.71 

0.90 

0.91 

0.87 

0.66 

-0.18 

0.23 

0.65 

0.50 

0.65 

0.61 

-0.18 

Cr.68 

0.61 

0.73 

0.48 

-0.18 

-0.18 

0.42 

o.'50 

0.38 

0.32 

a.on 0.0 

0.04 0.06 

0.75 0.69 

0.70 0.69 

1.00 0.73 

0.73 1.00 

0.70 0.64 

0.74 0.69 

0.64 0.65 

0.62 0.63 

0.88 0.77 

-0.12 -0.16 

0.28 0.25 

0.57 0.61 

0.42 0.49 

0.65 0.77 

0.73 0.84 

-0.12 -0.14 

0.59 0.62 

0.53 0.57 

0.59 0.63 

0.40 0.47 

-0.13 -0.16 

-0.13 -0.17 

0.33 0.32 

0.42 0.43 

0.38 0.39 

0.45 0.43 

0.0 

0.11 

0.79 

0.71 

0.70 

0.64 

1.00 

0.77 

0.64 

0.62 

0.65 

-0.10 

0.24 

0.52 

0.38 

0.58 

0.59 

·0.07 

0.57 

0.49 

0.56 

0.37 

-0.11 

-0.11 

0.31 

0.39 

0.31 

0.32 

0.00 

0.06 

0.96 

0.90 

0.74 

0.69 

0.77 

1.00 

0.82 

0.79 

0.69 

-0.13 

0.26 

0.62 

0.45 

0.65 

0.61 

-0.13 

0.67 

0.58 

0.67 

0.43 

-0.14 

-0.14 

0.38 

0.47 

0.35 

0.32 

0.0 

0.04 

0.79 

0.91 

0.64 

0.65 

0.64 

0.82 

1.00 

0.84 

0.61 

-0.16 

0.24 

0.64 

0.54 

0.63 

0.58 

-0.16 

0.66 

0.60 

0.71 

0.52 

-0.16 

-0.17 

0.40 

0.49 

0.35 

0.31 

00 

0.04 

0.76 

0.87 

0.62 

0.63 

0.62 

0.79 

0.84 

1.00 

0.59 

-0.16 

0.24 

0.64 

0.55 

0.62 

0.57 

-0.16 

0.65 

0.60 

0.70 

0.53 

-0.16 

-0.16 

0.40 

0.48 

0.35 

0.30 

0.0 

0.05 

0.70 

0.66 

0.88 

0.77 

0.65 

0.69 

0.61 

0.59 

1.00 

-0.12 

0.26 

0.55 

0.42 

0.65 

0.72 

-0.12 

0.57 

0.52 

0.57 

0.40 

-0.13 

-0.14 

0.31 

0.40 

0.37 

0.42 

0.16 O.Oa 

0.33 0.34 

-0.11 0.28 

-0.18 0.23 

-0.12 0.28 

-0.16 0.25 

-0.10 0.24 

-0.13 0.26 

-0.16 0.24 

-0.16 0.24 

-0.12 0.26 

1.00 0.71 

0.71 1.00 

-0.06 0.51 

-0.23 0.28 

0.19 0.69 

0.11 0.50 

0.81 0.51 

-0.06 0.47 

-0.05 0.48 

-0.12 0.43 

-0.22 0.26 

0.93 0.68 

0.98 0.70 

0.00 0.26 

-0.02 0.35 

-0.08 0.18 

0.13 0.35 

57 

0.0 

0.11 

0.61 

0.65 

0.57 

0.61 

0.52 

0.62 

0.64 

0.64 

0.55 

-0.06 

0.51 

1.00 

0.79 

0.87 

0.67 

-0.08 

0.93 

0.94 

0.93 

0.76 

-0.06 

-0.07 

0.46 

0.66 

0.35 

0.36 

DO 0.00 

0.10 0.20 

0.44 0.65 

0.50 0.65 

0.42 0.65 

0.49 0.77 

0.38 0.58 

0.45 0.65 

0.54 0.63 

0.55 0.62 

0.42 0.65 

-0.23 0.19 

0.28 0.69 

0.79 0.87 

1.00 0.64 

0.64 1.00 

0.52 0.82 

-0.17 0.12 

0.73 0.83 

0.74 0.81 

0.80 0.82 

0.96 0.61 

-0.23 0.18 

-0.24 0.18 

0.39 0.43 

0.54 0.59 

0.30 0.38 

0.28• 0.46 

0.0 

0.18 

0.62 

0.61 

0.73 

0.84 

0.59 

0.61 

0.58 

0.57 

0.72 

0.11 

0.50 

0.67 

0.52 

0.82 

1.00 

0.11 

0.66 

0.62 

0.65 

0.49 

0.06 

0.09 

0.36 

0.47 

0.42 

0.60 

a ~a a.o 

0.63 0.16 

-0.10 0.67 

-0.18 0.68 

-0.12 0.59 

-0.14 0.62 

-0.07 0.57 

-0.13 0.67 

-0.16 0.66 

-0.16 0.65 

-0.12 0.57 

0.81 -0.06 

0.51 0.47 

-0.08 0.93 

-0.17 0.73 

0.12 0.83 

0.11 0.66 

1.00 -0.06 

-0.06 1.00 

-0.08 0.87 

-0.13 0.88 

-0.17 0.70 

0.60 -0.06 

0.74 -0.07 

-0.04 0.45 

-0.05 0.63 

-0.05 0.35 

0.15 0.36 

0.0 

0.11 

0.57 

0.61 

0.53 

0.57 

0.49 

0.58 

0.60 

0.60 

0.52 

·O.a5 

0.48 

0.94 

0.74 

0.81 

0.62 

-0.08 

0.87 

1.00 

0.87 

0.71 

-0.05 

-0.07 

0.43 

0.62 

0.33 

0.34 

a.on 0.0 

0.10 0.09 

o.66 o.~2 

U.73 0.48 

0.59 0.40 

0.63 0.47 

0.56 0.37 

0.67 0.43 

o.n o.52 

0.10 0.53 

0.57 0.40 

-0.12 -0.22 

C!.43 0.26 

0.93 0.76 

0.80 0.96 

0.82 0.61 

0.65 0.49 

-0.13 -0.17 

0.81l 0.70 

0.87 0.71 

1.00 0.77 

0.77 1.00 

-0.12 -0.22 

-0.13 -0.23 

0.46 0.37 

0.53 0.52 

0.36 0.28 

0.35 0.26 

a.o 

0.18 

-0.12 

-0.18 

-0.13 

-0.16 

-0.11 

-0.14 

-0.16 

-0.16 

-0.13 

0.93 

0.68 

-0.06 

-0.23 

0.18 

0.06 

0.60 

-0.06 

-0.05 

-0.12 

-0.22 

1.00 

0.95 

0.01 

-0.01 

-0.13 

0.06 

aa 

0.25 0.04 

-0.12 0.37 

-0.18 0.42 

-0.13 0.33 

-0.17 0.32 

-0.11 0.31 

-0.14 0.33 

-0.17 0.40 

-0.16 0.40 

-0.14 0.31 

0.98 0.00 

0.70 0.26 

-0.07 0.45 

-0.24 0.39 

0.18 0.13 

0.09 0.36 

0.74 -0.04 

-0.07 0.45 

-0.07 0.43 

-0.13 0.46 

-0.23 0.37 

0.95 0.01 

1.00 0.00 

0.00 1.00 

-0.03 0.78 

-0.10 0.24 

0.11 0.20 

a.on 

0.07 

0.46 

0.50 

0.42 

0.43 

0.39 

0.47 

0.49 

0.48 

U.40 

-0.02 

0.35 

0.66 

0.54 

0.59 

0.47 

-0.05 

0.63 

0.62 

0.63 

0.52 

-0.01 

-0.03 

0.78 

1.00 

0.28 

0.26 

a.Ga D.Oa 

0.12 0.18 

0.34 0.32 

0.38 0.32 

0.38 0.45 

0.39 0.43 

0.31 0.32 

0.35 0.32 

0.35 0.31 

0.35 0.30 

0.37 0.42 

-0.08 0.13 

0.18 0.35 

0.35 0.36 

0.30 0.28 

0.38 0.46 

0.42 0.60 

-0.05 0.15 

0.35 0.36 

0.33 0.34 

0.36 0.35 

0.28 0.26 

-0.13 0.06 

-0.10 0.11 

0.24 0.20 

0.28 0.26 

1.00 0.52 

0.5l 1.00 



INFORMATION DISCLAIMER 
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Past performance is no guarantee of future results. 

The . goal of this report is to provide a basis for substantiating asset 
allocation recommendations. The opinions presented herein represent 
the good faith views of NEPC as of the date of this report and are 
subject to change at any time. 

Information on market indices was provided by sources external to 
NEPC. While NEPC has exercised reasonable professional care in 
preparing this report, we cannot guarantee the accuracy of all source 
information contained within. . 

All investments carry some level of risk. Diversification and other asset 
allocation techniques do not ensure profit or protect against losses. 

This report is provided as a management aid for the client's internal use 
only. This report may contain confidential or proprietary information 
and may not be copied or redistributed to any party not legally entitled 
to receive it. 
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