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The Valuation Process 

 

IN
PU

T 

• M
em

bership D
ata 

• A
sset D

ata 

• B
enefit P

rovisions 

• A
ctuarial A

ssum
ptions 

• Funding M
ethodology 

  

 

R
ESU

LTS 

• A
ctuarial Value of A

ssets 

• N
et G

ain or Loss 

• P
ension B

enefit O
bligation 

• Funded S
tatus 

• C
ontributions 

 

Today’s analysis is an annual review
 of the econom

ic assum
ptions.  The next 

com
prehensive review

 of assum
ptions is scheduled to be com

pleted before the 
results of the June 30, 2015 actuarial valuation.   
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Setting Econom
ic A

ssum
ptions 

¾
R

eview
 Past E

xperience 
 

¾
R

eview
 G

eneral Practice 
 

¾
D

evelop C
om

ponent P
arts of E

ach A
ssum

ption 
–

M
aintain Linkage W

ith Investm
ents 

–
M

aintain Internal C
onsistency 

 
 

¾
M

ake Judgm
ent A

bout Future 
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Investm
ent R

eturn, Inflation and R
eal R

eturn 

¾
P

ublic Fund S
urvey of 126 public system

s 
  

 
Survey 

 
 

Average
 

TR
S 

Investm
ent R

eturn A
ssum

ption: 
8.00%

 
7.90%

 

Inflation A
ssum

ption 
3.25%

 
3.00%

 

R
eal R

eturn A
ssum

ption 
4.75%

 
4.50%

 

W
e continue to see a trend of  retirem

ent system
s reducing the 

investm
ent return assum

ption used for valuation of public sector 
retirem

ent system
 liabilities. 
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Investm
ent R

eturn A
ssum

ption - C
onsiderations 

¾
S

hort-Term
 R

eturns N
ot Indicative of Long-Term

 R
eturn 

¾
U

se E
xpected R

ates of R
eturn by A

sset C
lass B

ased U
pon 

A
ccepted Industry P

ractice 

¾
D

eterm
ine A

ggregate R
eal R

eturn for B
oard’s Target A

sset 
A

llocation P
olicy 

¾
Include M

argin of C
onservatism

 

¾
A

ll else being equal, a low
er return assum

ption is easier to 
achieve and has a higher likelihood of securing the benefits by 
increasing future contributions 
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Investm
ent R

eturn 

¾
P

roposed asset allocation #1 calls for: 
            

¾
O

n the next slide w
e have estim

ated nom
inal and real returns 

over various tim
e periods based on the allocation above 

 
¾

S
tandards of practice allow

 for the use of investm
ent return 

assum
ption that falls w

ithin the 25
th and 75

th percentile of 
projected returns 
  

Asset Class
Allocation

US Large Cap
18.00%

Global Equity ex US
18.00%

Aggregate Bonds
16.00%

US TIPS
2.00%

N
CREIF

11.00%
O

pportunistic Real Estate
4.00%

ARS
8.00%

Risk Parity
8.00%

Diversified Inflation Strategy
1.00%

Private Equity
14.00%

Cash
0.00%

100.00%
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B
uck Estim

ate N
om

inal and R
eal R

eturns 

A
m

ounts show
n are net of investm

ent expenses at 60 bp. 

The current 
assum

ption 
of 8.00%

 is 
projected to 
have a 60%

 
likelihood of 
occurring 
over the next 
30 years 
based on 
B

uck 
expectations. 

1-Year
5-Year

10-Year
15-Year

20-Year
25-Year

30-Year
N

om
inal

25th Percentile
1.40%

3.92%
5.35%

6.11%
6.63%

6.84%
7.18%

40th Percentile
4.55%

6.35%
7.10%

7.62%
7.84%

8.08%
8.19%

50th Percentile
6.61%

7.67%
8.08%

8.32%
8.66%

8.86%
8.90%

60th Percentile
8.48%

8.75%
9.00%

9.27%
9.38%

9.52%
9.58%

75th Percentile
11.32%

10.60%
10.54%

10.56%
10.52%

10.54%
10.59%

Real
25th Percentile

-1.40%
1.29%

2.75%
3.56%

3.81%
4.13%

4.39%
40th Percentile

1.77%
3.54%

4.37%
4.79%

5.06%
5.24%

5.40%
50th Percentile

3.88%
4.99%

5.43%
5.68%

5.70%
5.90%

5.91%
60th Percentile

5.90%
6.26%

6.43%
6.50%

6.45%
6.52%

6.46%
75th Percentile

8.71%
8.11%

7.75%
7.66%

7.63%
7.48%

7.37%

Com
pound (Geom

etric)  Returns over Projected Periods
Proposed Allocation #1

That being said, over shorter periods of tim
e the 8.00%

 return is projected 
to be m

ore difficult to achieve based on B
uck expectations. 

E
stim

ated - B
ased on Q

2 2014 G
E

M
S

. 
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Investm
ent R

eturn 

¾
B

ased on B
uck C

onsultant’s projections of investm
ent returns 

under the proposed allocation: 
−

the current 8.00%
 return has a better than 60%

 chance of being 
achieved over 30 years 

−
O

ver the next decade, the chance reduces to 50%
 

 
¾

E
xpectations of TR

S
 S

taff and R
V

K
 are low

er and should be 
considered w

hen setting the assum
ption 

 W
e recom

m
end that consideration be given to reducing the 

Investm
ent R

eturn A
ssum

ption to increase the likelihood of 
achieving the assum

ed rate of return 
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Inflation and R
eal R

eturn 

¾
C

urrent TR
S

 inflation assum
ption is 3.25%

 per year 

–
R

ecom
m

endation: R
educe current assum

ption to 3.00%
 based upon 

B
uck’s current 30-year anticipation of inflation at the m

edian 

•
S

hort- and Long-Term
 projections anticipate low

er inflation 

•
The 2012 O

A
S

D
I Trustees R

eport projects that over the long-term
 

(next 75 years) inflation w
ill average som

ew
here betw

een 1.8%
 

and 3.8%
 

–
W

ill im
pact S

alary increases, Tier II P
ension P

ay C
ap Increase and 

C
O

LA
 

 

¾
C

urrent TR
S

 real rate of return assum
ption is 4.75%

 

–
R

ecom
m

endation: C
hange current assum

ption to coordinate w
ith 

investm
ent return and inflation 

•
Investm

ent return assum
ption of 8.00%

, 7.75%
 or 7.50%

 equates 
to a real return of 5.00%

, 4.75%
 or 4.50%

, respectively 
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A
nnual Salary Increase 

¾
W

e have not review
ed salary inform

ation since the June 30, 2011 
experience study; a detailed review

 of salary w
ill be conducted w

ith the 
June 30, 2014 experience review

 
 

¾
If the inflation assum

ption is reduced to 3.00%
, w

e recom
m

end that 
overall salary increases be reduced by 0.25%

 w
ith no changes to the 

other com
ponents of the salary increase assum

ption 
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Econom
ic A

ssum
ptions 

A
ssum

ptions R
ecom

m
ended for June 30, 2014 Valuation 

 •
Valuation Interest R

ate 
8.00%

, 7.75%
, 7.50%

 or low
er 

–
C

om
ponents: 

•
Inflation 

3.00%
 

•
R

eal R
ate of R

eturn 
5.00%

, 4.75%
, 4.50%

 or low
er 

  
•

A
nnual S

alary Increase 
5.75%

 (Average) 

–
C

om
ponents: 

•
Inflation 

3.00%
 

•
R

eal W
age G

row
th 

0.75%
 

•
C

areer S
cale 

1.75%
 

•
E

m
ploym

ent Type and 
  S

tatus C
hanges 

0.25%
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C
ertification 

The results w
ere prepared under the direction of Larry Langer and P

aul 
W

ilkinson w
ho m

eet the Q
ualification S

tandards of the A
m

erican A
cadem

y 
of A

ctuaries to render the actuarial opinions contained herein.  These 
results have been prepared in accordance w

ith all applicable A
ctuarial 

S
tandards of P

ractice, and w
e are available to answ

er questions about 
them

. 
 

Future actuarial m
easurem

ents m
ay differ significantly from

 current 
m

easurem
ents due to plan experience differing from

 that anticipated by the 
econom

ic and dem
ographic assum

ptions, increases or decreases 
expected as part of the natural operation of the m

ethodology used for 
these m

easurem
ents, and changes in plan provisions or applicable law

.   
   

Larry Langer, A
S

A
, E

A
, M

A
A

A
 

P
aul W

ilkinson, A
S

A
, E

A
, M

A
A

A
 

 
P

rincipal, C
onsulting A

ctuary 
D

irector, C
onsulting A

ctuary 
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Q
uestions 

 
Thank you 



- 13 - 

A
ppendix 



G
EM

S Inform
ation 

V
ersion 5 
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•
M

odel calibrated to current 
econom

ic conditions  and can 
be recalibrated quarterly 

•
E

conom
ic variables trend 

tow
ard longer-term

 equilibrium
 

state 

•
S

im
ulations reflect m

any 
different environm

ents  (e.g. 
high and low

 equity returns, 
inflation, and bond yields) 

•
A

sset relationships change 
based on underlying econom

ic 
conditions being m

odelled 

–
D

ynam
ic correlations and 

volatility 

•
S

calable m
odel that can 

incorporate new
 asset classes 

Financial M
arket Variables 

Treasury 
Bonds 

 
C

orporate 
Bonds 

 

    
Equity 

D
erivatives 

    

    
M

ortgage 
Backed Bonds 

A
nd C

M
O

s 
    

M
ultiple C

orrelated 
C

om
m

on Stock Indices 

    
R

eal Estate 
(R

EITS) 
    

M
unicipal 
Bonds 

    
Interest R

ate 
D

erivatives 
    

M
acroeconom

ic Variables 

U
nem

ploym
ent 

R
ate 

A
ctual and Expected M

ultiple Inflation 
Indices 

N
om

inal and R
eal 

G
D

P G
row

th R
ate  

    
M

arket 
Indices 

    

C
apital M

arkets M
odel 

O
verview

 
B

uck U
ses G

E
M

S* from
 C

onning A
sset M

anagem
ent 

* G
E

M
S

 is an acronym
 for G

eneral E
conom

y and M
arket S

im
ulator 
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C
apital M

arkets M
odel Sum

m
ary 

¾
G

E
M

S sim
ulates 1,000 or m

ore paths of econom
ic and capital 

m
arket environm

ents 
�

Then results are collected and percentiles are com
puted 

¾
M

odel incorporates historical data (back to inception of various 
indices), and uses a factor m

odel to forecast future values 

¾
G

E
M

S captures the real-life fact that m
eans, volatilities and 

correlations are determ
ined dynam

ically and can change over 
tim

e 
�

This m
eans that expected returns over, say, a 10-year horizon m

ay 
not equal those over a 20-year horizon 

�
B

ased on M
onte C

arlo analysis, w
e derive sam

ple m
eans, standard 

deviations and correlations for reporting purposes 

O
verview
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C
apital M

arkets M
odel Sum

m
ary 

¾
C

ash 
�

C
ash is m

odeled as an investm
ent in short term

 governm
ent 

paper paying a nom
inal or inflation linked rate 

¾
Treasuries 
�

G
E

M
S uses a three factor  m

odel of interest rates to m
odel 

treasuries 

A
dditional details on G

EM
S m

odel 
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C
apital M

arkets M
odel Sum

m
ary 

¾
C

orporate B
ond M

odel 
�

In the B
ond M

odel, individual bonds are m
odeled and zero 

coupon corporate yields are generated by adding the credit 
spreads to the corresponding zero coupon treasury yield. 
The credit spread is driven by a default intensity process, 
w

hich also determ
ines each bond’s rating. The evolution of 

the default intensity determ
ines the m

igration, if any, of a 
bond’s rating from

 one class to another. 

�
B

ond indices are created based on characteristics of bonds 
currently representing the index in question 

–
Throughout a given scenario, bonds that m

ature or default are 
replaced by bonds w

ith characteristics expected to prevail at 
that tim

e 

A
dditional details on G

EM
S m

odel 
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C
apital M

arkets M
odel Sum

m
ary 

¾
E

quity Indices 
�

A
ll equity return series are generated using stochastic volatility w

ith 
jum

ps (S
V

J). This m
eans that unlike a standard m

ean-variance 
m

odel, the sim
ulation incorporates the possibility of large sw

ings in 
values that w

ould not be anticipated taking values from
 a standard 

norm
al (G

aussian) distribution.   

�
The equity m

odels generate extrem
e behavior (fat tails) via the 

specification of an independent stochastic jum
p (S

V
J) process.  

The features of the returns generated by the m
odel include volatility 

clustering, low
 frequency/high severity jum

ps, and jum
p clustering 

behaviors, all of w
hich are observed in actual m

arkets.  
–

It has been B
uck’s observation that results at the 5th and 95th 

percentiles are sim
ilar to a pure m

ean-variance m
odel, but in the 

extrem
e tails (1st and 99th percentiles and beyond), the G

E
M

S
 m

odel 
can produce fatter tails w

ith m
ore extrem

e results than a plain m
ean-

variance m
odel 

A
dditional details on G

EM
S m

odel 
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C
apital M

arkets M
odel 

¾
M

odels the econom
ies of the U

S
A

, U
K

, S
w

itzerland, 
C

anada, and G
erm

any in an internally consistent m
anner 

�
C

an therefore capture forecast currency effects and interest 
disparities betw

een and am
ong the U

.S
. D

ollar, C
anadian 

D
ollar, E

uro, P
ound and S

w
iss Franc 

�
A

ustralia, Japan, N
orw

ay, S
w

eden, and D
enm

ark also 
available 

¾
G

E
M

S
 includes the m

ajor equity indices for all the 
econom

ies it m
odels. In addition, B

uck has created, w
ith 

guidance from
 C

onning, our ow
n user-specified m

odels of 
equity sectors, and  alternative investm

ent classes (e.g., 
hedge funds) using the G

E
M

S M
arket Indices facility.  

A
dditional details on G

EM
S m

odel 


