“RE-BUILDING THE CITY’S WATER SYSTEMS FOR THE 21°T CENTURY”
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June 20, 2018

The Board of Trustees met on Wednesday, June 20, 2018 in the Board Room, 625 St. Joseph Street, New
Orleans, LA. The meeting convened at about 11:00 A.M.

Present:

Dr. Tamika Duplessis, President Pro Tempore
Mr. Andrew Amacker
Mr. Christopher Bergeron
Ms. Eileen Gleason

Ms. Stacy Horn Koch
Mr. Ralph Johnson

Mr. Joseph Peychaud

Ms. Chante’ Powell

Mr. Marvin Russell

Mr. Lynes Sloss

Mr. Lewis Sterling, 111
Mr. John Wilson

Also in attendance: Ms. Jade Brown-Russell, Acting Executive Director of the Employees’ Retirement System
(ERS) and Sewerage and Water Board (S&WB); and the following S&WB staff — Ms. Marina Kahn, Interim
Chief Financial Officer, Mr. James Thompson, Office of Special Counsel; and Dr. Tim Viezer, Chief
Investment Officer.

ACTION ITEMS:

1. R-048-2018 Resolution to Assign Month-to-Month Investment Consulting Contract to FFC Investment
Advisors of Raymond James

EXECUTIVE SESSION:
2. None.
PRESENTATION ITEMS:

3. Pension Committee Report

President Pro Tempore Dr. Tamika Duplessis began the meeting by reading the Employees’ Retirement System
mission statement into the record: “to prudently manage an actuarially sound pension fund solely in the interest
of participants and beneficiaries in a cost-effective manner.”

Dr. Duplessis then asked for a motion to approve the last meeting’s minutes. Mr. Lynes Sloss moved to
approve the minutes and Mr. Joseph Peychaud seconded the motion. The motion carried. Mr. Peychaud gave
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the report of the Pension Committee by first noting that four sets of decisions will be made in the coming
months: (1) deciding on the investment consultant, (2) decision rights within the Investment Policy Statement,
(3) funding policy, and (4) asset allocation. Mr. Peychaud covered the three Pension Committee meetings since
the Board of Trustees last met. In April the Pension Committee passed a resolution for Board of Trustee
approval to assign on a month-to-month basis the investment consultant agreement to FFC Investment Advisors
of Raymond James. In May the Committee discussed decision rights as codified in a “governance matrix.” The
process has sought to codify who offers input, who makes the decision, and who oversees tasks with
respect to the pension. The Committee also reviewed the discussion draft professional services
procurement policy for ERS which was distributed in April. In June the actuary presented the updated
actuarial valuation and the Chief Investment Officer presented a recommended funding policy. Dr.
Viezer commended the Pension Committee for its active engagement and Mr. Peychaud thanked the Committee
for its prudence and commitment to the action plan.

Dr. Viezer noted the current investment consultant has been with ERS for almost a decade. The
Pension Committee decided it was prudent to rebid the contract. Since the current consultant’s
contract expired in March, the Pension Committee wanted to have a month-to-month contract until the
consultant search was completed. However, the consultant affiliated with Raymond James to
strengthen his competitiveness. Therefore, the Committee passed a resolution for the Board of
Trustees’ approval assigning the contract to FFC Investment Advisors of Raymond James on a month-
to-month basis. Ms. Gleason moved to approve R-048-2018, a resolution to assign a month-to-month
investment consulting contract to FFC Investment Advisors of Raymond James. Mr. Sloss seconded the motion
and the motion carried.

INFORMATION ITEMS:

Information item(s) a through g were received.

ANY OTHER MATTERS:

The following questions and requests were raised for follow-up:

1. Mr. Peychaud asked that the ERS Board of Trustees” meeting be conducted within the S&WB Board of
Directors’ meeting. Dr. Viezer added that this would need to be coordinated with the President of the
Board of Trustees (Mayor Cantrell). Ms. Brown-Russell noted the request and said Board Relations
would coordinate.

ADJOURNMENT:
There being no further business to come before the Board of Trustees, Dr. Duplessis called for a motion and Ms.
Gleason made a motion to adjourn, which was seconded, and the motion carried. The meeting adjourned at

approximately 11:07 A.M.

Respectfully submitted,

Tamika Duplessis, PhD — President Pro Tempore
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Callan LLC
600 Montgomery Street

Ca.llan Suite 800 Main 415.974.5060
San Francisco, CA 94111 Fax 415.291.4014

www.callan.com

Memorandum

To: Sewerage & Water Board of New Orleans
From: Callan LLC

Date: June 28, 2018

Subject: 2018 Asset Aliocation and Liability Study Results

The Sewerage & Water Board of New Orleans Staff worked with Callan to conduct an asset/liability study
for the Employees’ Retirement System. The study was conducted in two phases. Phase | was designed
to test and confirm the liability methodology and assumptions for the study. Phase II focused on the
analysis of various asset mixes to provide the asset/liability analysis and support the conciusions. Callan
will present the results of the asset/liability study at the July 18, 2018 meeting.

PHASE | - METHODOLOGY AND ASSUMPTIONS

The objective of Phase | of the study is to consider the methodology and assumptions for modeling the
System. To conduct an asset-liability study, Callan constructs a liability model that projects the future
Plan population (or demographics) of the System each year for the next 10 years. In each future year
the model performs an actuarial valuation, thereby allowing us to examine how investment risk associated
with the asset allocation decision can impact the size of the unfunded liability and contribution
requirements. Therefore, assumptions must be made for future experience, the size of the employee
population earning a benefit under the System, as well those entitled to a benefit (vested or in payment).

Liability Modeling and Assumptions:

The modeling process begins by using the most recent participant data as of January 1, 2018. Callan
modeled the Plan’s benefit structure, actuarial assumptions, liabilities and funding policy in accordance
with the most recent actuarial valuation. Next, Callan projected the future demographic profile of the Plan
using the System’s current actuarial assumptions for mortality, retirement, termination and disability (i.e.
future experience will exactly equal the actuary's assumptions). In addition, assumptions were made for
new hires to join the Plan. Finally, Callan considered four different employee or workforce scenarios:

A level population of 1,088 employees;

Increasing to 1,500 employees over the next 5 years;
Accelerated retirements over the next 5 years; and,
Closing the plan to new hires.

hrwbh =

Only one exception was made to the model and that centered on actual payroll increasing at 3% relative
to the actuarial valuation assumptions of 5%. A lower payroll increase than assumed in the valuation



Callan

assumptions implies actuarial gains in each year in our model, but this assumption is consistent with the
System’s actual experience as shown in the last two valuation reports.

Another issue involved the DROP program of the Plan. For investment decision making purposes, we
excluded the current Drop Account Balances of $11.6M because these assets are invested in a separate
cash account.

Deterministic Projections

A deterministic projection is a single scenario whereby the future experience of the plan exactly matches
the actuarial expectations for return and inflation. For example, one scenario includes future returns
exactly matching the 7% discount rate assumption and inflation being exactly 2% in each future year. For
each workforce scenario, the study presents the projected employer contribution rate under this “actuarial
basis”, but also using the “Callan basis” with an expectation for lower geometric returns of 5.65% over the
next 10 year time frame. The impact of lower market returns for the System’s current asset allocation
policy is to expect an elevated employer contribution rate.

Each workforce scenario is presented in this deterministic framework comparing the impact on employer
contribution rates (as a % of the projected payroll) using a “closed” 15 year amortization versus an “open”
30 year amortization funding policy.

One key conclusion of the deterministic analysis regards workforce scenario 3, which assumes everyone
who can retire over the next 5 years will do so, maintaining a level population of 1,088 active employees.
Accelerated retirements over the next 5 years had no material impact on contributions rates.

The last element of the deterministic projection analysis is to assess the System’s future liquidity needs
and to ascertain how net cash flow (total contributions less benefit payments) influences the asset
allocation decision. Liquidity needs help define the appropriate time horizon for investments and shape
the Plan’s ability to commit to less liquid asset strategies. Overall, the Plan is expected to have net
negative cash flow of 4-7% of the market value of assets each year, which could increase to 11% of
assets each year under a Katrina-like scenario where the city effectively shuts down. Our conclusion is
that net negative cash flow needs of 4-7% of assets each year is not unlike other public funds, and is
manageable under your current policy.
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Capital Market Assumptions:

To derive the Callan basis for the total portfolio, we relied on our 10-year forward looking January 2018
Capital Market projections to create the risk, return and correlation projections for each asset class.
Callan’s capital market projections covered inflation and most broad asset classes. Callan’s inflation
expectation is 2.25% and the 10-year geometric nominal return expectations for the asset classes are

shown below:

e US Bonds 3.00%
e Cash Equivalents 2.25%
o Domestic Equity 6.85%
e Non-US Equity 7.00%
e Real Estate 5.75%
¢ Hedge Funds 5.05%

PHASE Il - ASSET/LIABILITY ANALYSIS AND CONCLUSIONS

The objective of Phase Il of the study was to combine the liability modeling and the various asset
projections in order to select the appropriate asset mix for the System.

Callan employed a mean-variance optimization using expected returns and standard deviations of the
broad assets classes as well as the correlations among the assets classes to determine the composition
of several potential asset mixes located on the efficient frontier.

In addition, Callan employed Monte Carlo method to simulate a distribution of financial outcomes ten
years out using five selected assets mixes. In this analysis, Callan calculated an “ultimate net cost’
estimate based on an analysis of cumulative employer contributions and the unfunded liability (present
value basis) for median outcomes and for 97.5th percentile outcomes over the next 10 years.

50" Percentile Median Represents that there is a 50% probability of achieving the outcome

Outcome

97.5" Percentile Worse-Case | Represents that there is 97.5% probability of achieving a return better

Outcome than this outcome or a 2.5% probability that the outcome will be as bad,
or worse than this level. (2 Standard Deviations from Median)
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CONSIDERATION OF FIVE ASSET MIXES

Callan selected five potential asset mixes (Mix 1- Mix 5) to be considered in this asset liability study.
A summary comparison of these 5 mixes to the current policy is shown below:

All five asset mixes employ the same asset classes, but some new strategies are considered.
Within Real Estate, Callan recommends the System move away from REITS which have equity-
like volatility to a structure that is oriented towards private real estate, focusing on highly-leased,
income generating properties in major metropolitan areas. Education material on Private Real
Estate and Multi-asset Class strategies (hedge fund alternatives) are provided in the appendix.
Callan does not recommend the System invest in Private Equity given the size of the fund and the
demand on internal resources required to manage the investment.
All five asset mixes lower the cash allocation to 1% of assets to manage the cash drag
associated with net negative liquidity needs. Actual sources of liquidity can be provided through
implementation of the fixed income portfolio or a derivative overlay strategy with the need for a
cash allocation which has the lowest expected return.
Mix 1 marginally increases Domestic Bonds to 40% relative to the current policy of 37%.

a. Increases the portion allocated to Non-US equity at the expense of lower US equity

b. Increases the real estate allocation, funded through a combination of equity and bonds
Mixes 2 through Mix 5 lower the Domestic Bonds from 35% down to 20% in increments of 5%.

a. Each mix increases the portion of Non-US equity and private real estate.

OBSERVATIONS AND CONCLUSIONS

Volatility: the study shows that the majority of risk to the System’s financial health stems from the
asset allocation decision. The system liabilities have less volatility in outcomes from inflation risk
impacting salary increases. COLA has a maximum 2% increase.

Liquidity: the study found that the System has manageable liquidity needs and could invest up to
20% of the Plan’s assets in less liquid investment strategies. The System can also marginally
lower the cash allocation in the asset mix while still providing a source for liquidity within fixed
income or through an overlay strategy.

Expected Returns: the five asset mixes vary in return only a small amount, from 5.50 to 6.25%
over 10 years, but with risk profiles of 9.6% to 13.10% as measured by annual standard deviation
of return. However, relative to the System's liability growth rate of 6.50% (lower than the 7%
discount rate due to actuarial gains from salary) each mix is expected to underperform this
targeted return.
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e Ultimate Net Cost: our analysis concludes there are benefits to moving to an asset allocation
policy with 35% or 30% fixed income. The reward for lowering fixed income is to reduce the total
cost in the 50" percentile outcomes. The tradeoff is a marginal increase in total costs in the
97.5th percentile outcomes, but not such that the expected increase in risk overwhelms the
expected reward benefits.

s Peer Group Comparisons: reducing the fixed income allocation to 35% or 30% of the total asset
allocation does not result in a policy that is substantially different than other public pension funds.
The median fixed income allocation in the Callan Peer Group of plans between $100M and $1
Billion in assets is 26% fixed income. The recommended changes to the portfolio also move the
System in the direction of the median allocations for the other asset classes in the portfolio.

PROPOSAL AND RECOMMENDATION

Callan recommends the System's asset allocation policy change to Mix 3 or 30% Domestic Bonds as
shown in the Table below. This alternative mix is supported using the risk and reward tradeoff analysis
for a majority of the workforce scenarios tested, and the 15 year closed amortization policy. The
recommended asset mix yields an expected market return of 6.00%, reducing the gap between the
targeted return of 6.50% as measured by the liability growth rate. In addition, Callan’s asset class return
expectations reflect beta only and do not reflect the potential for positive active risk and incremental
return, or alpha, that the system has historically achieved for the portfolio overall. A reasonable
contribution from active management is in the range of 0.25-0.50%.

If the Board's risk tolerance is more focused on downside risk and worse-case outcomes, and is therefore
opposed to the idea of increasing the overall risk of the investments, then Callan suggests that Mix 2 may
be a more appropriate choice for the System going forward.

Compaonent Target Mix 2 Change Mix 3 Change
Broad US Equity 40.25% 27% -13,25% 29% -11.25%
Global ex US Equity 9% 20% 1% 22% 13%
Real Estate 3.25% 8% 4.75% 9% 5.75%
Hedge Funds 8.75% 9% 0.25% 9% 0.25%
Domestic Fixed 37% 35% -2% 30% 7%
Cash Equivalents 1.75% 1% -0.75% 1%  -0.75%
Total 100% 100% 100%

Total Fixed Income+Cash 38.75% 36% 31%

Asset-Only

Expected Return 5.64% 5.76% 5.93%

Standard Deviation 10.05% 10,46% 11.33%

Sharpe Ratio 0.329 0.327 0.317




suopnenjeA [es10)SIH

gloc/Le/e

uejeD



z suonenje/ [BoLoISIH *Kyubayu| "aouaiadxg “obpaimou)| Cm.——.mu

BJep-[E0L0ISIY-XIA/XSPUI-XIA/SBININI-PUE-SUOHdo-XIA/AN|II2|OA-XSPUI-XIA/S}ONPOId/WI0D 800 MMM :92IN0S,

8L ZL 9SL GL #L €L 2L LI OL 60 80 L0 90 SO ¥O €0 2O L0 00 66 86 /.6 96 S6 v6 €6 <6 L6 06
-UB[ -UB( -UB[" -UB[ -UB[ -UB[ -UB[ -UB[ -Ue[: -Ue[ -UB -UB( -Uep -UBp -UBL -Uef -Uef -UB(" -UB[ -Uef -UB[ -UEl -UEf -UBf -UB( -Uer -Uer -Ue -uep

0
L Ol

2

B ON O

m

_ L o¢ w

; (51 Bny) - | =

¢ UMOPYSIN (zo des) . o <

(81 q94) eulyd wooploM-Ised . (£6120) sisuD W3 o w

— — : . - x

il . (80 1°0) uewys-1sod (86 Bny)NOLT | =<

(1) dog) Apabei] 393810 09 X

(sen[ep Buiso)n pug-yiuop — AunejoA panduw) N1V UUoW-1 d8S) XIA
jusawiuasg }9)ie\




SuoEN|EA [eoLI0}SIH *Aubaju| *asusiadxy -abpsjmouyy Cm——mu

SINOT “IS JO YUBY SAISSSY [BISPS :33IN0S

0/&0 @@0 0/@0 0@0 O/ncO 0/00 0/00 0/00 0/00 0./00 @00 0/00 O/n._o 0/00 n%w_o 0/@0 0/00 0/@0 0/&0 0/00 0/00 @00 @.&0 @@0
O I O Y Y Y O Y Y Y N N N Y £
O P M P MR P R S Sl S SN S g gl & & ® ajel Anseald |
————— 009 leaf-g| ay) ueyj sso|
Sl 00G d'8S woJj Jnoked
B I oos-  PuapliAlp Alinba abeiane
ay) ‘0> sanjeA 1o
————— A1\ 00t~
A
— — = - 00°€-
g+ — - 002
4
— 00°1-
a)es Ainseal)|
| || I O 1 O PO Jleak-g| ay] spasoxa
<< pesidS obBIoNY wm— 00G d'%S Woly ”—30>NQ
5o puapIAlp Alinbe abelane
HIND A OL - PISIA PUSPIAIQ = 3y} ‘0< sanjen 104
00¢

peaids p[aIA Ainseal] JesA-0l — PIBIA PUspIAIQ

awioou| paxi4 "sA A1inb3g gn



v suonen|e [eoLolsiH ‘fubaju| "eoualiadxy ~abpajmouy Cm——mu

Q

Q O D P O OO O O O O O O O VO OO D O Q0 O O 0 O 0

S F F FF FFFFFEFFEECFLFFECELELEL L L8
a/zo a/zo szo a/zo @zo e/zo ¢zo \ozo e/zo Av,..o e/zo e/zo @zo ¢zo sza e/zo dzo \_vzo szo z/zo ,,./zo ///0 z/za z/,..o )IpaIo spe 16 JUSW)SSAUI
NSRS PN SN N N N N NS S SR S SN SN PSRN R A S S Y . .
@(&&5&610&96095961%0@«@@ LO“_.®>_®O®._W.._O”_.w®>C_
. . ] 00'9- . .
awooul sbelane
MO[2q SX003S 00G d8S J0

S — | oo Inohed sbuiuies abelsane
3y] ‘0> sanjeA 1o

A

0o'c-

| 000 6
/\/\(p L \ ! o L — o0z MpaIo apelb Juswsaul
10} BA19931 SI0)saAUl

awoou| abelane pasoxs
r\/ T 003 SYJ0}S 00G d®S 0
PISIA 3AOBYT 1IP3ID O - PISIA SBUILIET e 1noAed sBuiuies abelane
9y] ‘0< senjeA 104

pesaldg abelony e

009
pealds pisiA ipa1d Od — PISIA sBuluies 0og d%S
awoouj paxiq ‘sA Ajinb3g gn




NN N NS NS N
O O Y O O QO @
WS I IS L R S L S L,
QT VY gf Y @ Y W\

suoljen|eA |eaLoIsIH

DD N O 0D 0O O N 0 0
¥ ¥ ¥ P o o

"RBubeyu) edudiadx3 “abpsjmouy C@:@U

SINOT IS JO Yueg SAJ9SDY |el1apa4 :90IN0g

(°'A = d/3) ‘PISIA 910N Ainseal] Jesp-0| = PISIA sBulule] usym panjen Aprey
pue wnugiinba uj si }e)ew 320)s ayj jey) sysabbns ‘wuoyf )sabuols sy ul ‘[epow pe4 sy

N

| PIBIA Aunseal] JIA-OL/PISIA SBUILIET SBBIONY e [

Ainseal] JA-0L/PISIA sBUIUIR] ([SPON PO ==

PISIA i>4‘_r3wm®._._. JeaA -0

S TR TS, TP S SRS o, TR o, SRR, o, N o SRR o SRR, oo SRR RN o SHRSE o SN o
R R R I R I S I I R S S

O Y O Y B N Y Y @Y Y N a0 AN QYW
SR I S N R S N G S AN NP T AT
N VP FPF LT P ITSTEEL O L P

000

- 090

- 00°L

0S'L

- 00¢

- 09°¢

- 00°¢

0S¢

00'v

- 0Sv

‘PSNjeAIano
S)001S ‘panjeAispun
spuoq s}sabbns japow
pa4 ‘|L> sanjeA 1o

A

v

‘PanjeAlano
spuoq ‘panjeAlspun
S)00}s s)sabbns |apow
pa4 ‘L < S8n|eA 1o

L/PISIA sbuluies :[apo|\ pad

awoou] paxi{ "sA Ajinb3 gn



suonen|e/ [eauolsiH

-fboju| -asuaiiadx g “ebpajmouy C@—.—@U

Q Q (%] S N O %1 D O D L L 0 L T, (ST T o T o
FFEFE FF F FFEFEE FFFFFF
SEFFF NP S FFFF L PSP P 1paio spelb Juswisaul
(=2 VA e A oD N W N e = P Y Sl ) e N S o S V9 O
; _ ; ; : ; ; ; L ; _ : ; : : 00°0 JOJ ®>_®O®.h SJI0]SSAUl

awooul abelane mojeq

S1 $}003)s 00G d%S 40
1noAed sBuiuies abelone
a3yl ‘> sanjeA 1o

+ 090

— 00') ﬁ

oy

T n

PIBIA Og/PISIA sBuluie] :obelony ———

PISIA SA98YT HPa1D OF/PIBIA SBulUIE] e

-1 05’}
v
- p— - 002 Hpa1o apeib juswisaAul
10} DAI9031 SJO}SSAUI
awooul abelane pasoxse
= 05¢ $Y901S 005 d'8S 40
noAed sbuiuies abeiane
e a3y} ‘L < sanjeA 1o
PISIA 1pa1D/PIBIA sbuluie]

awoou| paxi4 ‘sA Ayinb3 sn



suonen[e/ [BoLoISIH Qubaju) -aouaiadxy -abpasjmouy Cm—.—mu

Wiy ejep/Ious~/npa-a[eh uode mmm//:diy :2aInos

gL/ZL 9L GL ¥#L €L 2 L Ol 60 80 L0 90 SO ¥O €0 20 L0 00 66 86 L6 96 G6 V6 €6

“_________..______m__.______..________._"____________...__ _,____.”___“__—__________. Ll gol
| |
' ] . O —0°0¢
AV A i
\ g
(]
AN 5
7 A4 =
~Z
| | Loog 2
| c
- | _ ..Nw.
3
| u
7 i
_. [ —o0F
| | |
abereay 3dvD HA-01 005d8S
IdVO HA-0L 009d%S 7 _

810¢ ‘L€ Yote|\ pspul sies) Gz 1o}
3/d paisnipy Ajjeoioh) Jesp-0L

sBuluie pazijewloN JesA-QL/a0ud SN :suolen|eA |edlolsiH

Ainb3 sn



SUCHEN[EA [EOLOISIH *ARubaju| -asusuiadxg abpajmouy Cm.——mu

8L/ZL 9L GL ¥L €L 2L L OL 60 8 20 9 G0 Y0 €0 20 1O 00O 66 86 L6 96 G6 V6 €6
_______ [ [ | | 114 [ | OF

| 150 100 O 1 5 1T O 1R, o I N

[TREN RN TR RN RN S P I TR .______

i
| —= = = i —G’l

|

|

w (/\ > | | 0T

anjep Yoog/aold

—G'Y

abelany xapu| 0004 JlessNy
X3pu| 000} 19SSy

t +—0'G

| | . || m | i

8102 ‘L€ UdIe|\ pspul sies) GZ Jo}
anjep yoog/eoud

q/d den abie :suonenje |es1o}siH

Aunb3 sn



Suonen|eA [ESLOISIH *Qubayu| “asusiadxy ‘abpajmouyy Cm——wu

8L/L 9L SV ¥L €L 2L L OL 60 80 Z0 90 SO YO €0 ¢0 10 00 66 86 /L6 96 G6 V6 €6
prdepa lege g by ol

_______._______m"_ _________._n SIS SSs

______. PN T ST O T

e

2

™
an|ep 3oog/aold

abeiany xapu| 000zZ:IIosSNY

Xapu| 000Z:lIPSSNY
I I I 1 | 7 | | o.m

810¢ ‘L€ Ydie|\ papul siesA GZ 1o}
anjep yoog/eoud

d/d deD [lews :suonenjep [eoUO)SIH

Ainb3z sn



oL suoen|eA [EoUoISIH *Aubaju| -asuanadxy ~abpajmouy Cm——mu

8L/ZL 91 GL ¥L €L 2L 1L Ol 60 80 O 90 SO ¥0 €0 <20 L0 00 66 86 L6 96 G6 V6 €6

___m___ o o 5 == s N ] I P __“_..__”____.________._..__“________________—____.__““_______"___ O.m
|
—0'01
_ | :
i —0'Gl
/ 5
Jla) =5
| \J 8
} LD m
\>\ —l\/ A ,_ [ —00C o
\ J 1 1 1 ‘ m.
| 3
I‘ - | —0'Ge ﬁ
_ X
ol
m.
_00s S
(¢}
| 3
(]
=0
| —0'ge
mmm._m>< Xapu| Q00 L-lIessny _ _ E 7 a —00ovY
Xapu| 000 L:lessNyY
_ H _ _ _ * 7r % 0'Sh

810T ‘1€ Ydie|\ pspul sies) Gz 1o}
(Bau oul) oney sbuluiez/aoud

3J/d den abieT :suolenje |eslolsIH
Ainb3 sn




LL suolen|eA [eduo)siH -fubasju| -9ousiiadxy -abpajmouy Cm——mu

8L/l 9L GL ¥ €L ¢ LI OL 60 80 0O 90 SO +¥0O €0 20 L0 OO 66 86 L6 96 G6 ¥6 €6

Lo Lo b bena b foa P Pana fn

T T T S 1 T ____.F______ A0 T A R A 0oL
| |

. : m | 00z
~V | ..,\.\,
J /)\/\— . n | >—..h 1\|o.om

| [ 7 —00v

- . ! L o0s

(Bau our) oney sbuluiez/aold

_ [ [ +—0'09
‘ t [ [ —0oL
abelsnay xapu| 000z |19SSNY _ | | —008
Xapu| 000z Iessny _ *
|
I | | | _ | _ | | _ . . 006

810T ‘L€ Yyole|\ pspu3 sleaA Gg 1o}
(Bau our) oney sbulutez/901d

3/d de9 |jews suonenjeA [EoLO}SIH
Ainb3 gn




cl

81 I

suoljenje [eoUoSIH

9l

Sl

14

€l

[43

11

L

_____

oL

60

= .I.rl.._...rl_.l_.. i

80

L0

[ i S

90

8 st B

S0

I 1 |

¥0

€0

‘Aubayuj -aouaiadx3g -abpajmouy

i

[4y

uejjed

66

11l

86

50

—0'l

—S'

—0Z

anjep yoog/eold

_. | . L-Ge
|
4 . -0'¢
_
abeiseny 343 10S
34v3I0S - | _. T9¢
T _ 7 7
-
| | “ " _ 0¥

8102 ‘L€ YdoIe\ pepu3 siesA O 404
anjep yoog/eoud

g/d padojaAs(] |euoijeulaju| :suoljen|ep [eolo}sIH

Aunb3 sn-uonN




€1 suolienje |esuolsiH *Aubaju) -asuaiadx3g -abpajmouyy Cm——mu

8L /L 9L SGL +¥IL €L ¢l IL 0L 60 80 0 9 SO 0O €0 <20 10 00 66 86
M__ ____”.,_ plp A gy g (| ____""_ (I | | iyl [ {1 (S| 1 Y 2 S T | ______.D_.m-.

—00l

—0'Gl

—00¢

+—0'se

(Bau our) oney sbujurez/eoud

—0'0¢g
|
| |
| —0'Ge
—00F
abelany 34V DS = —0°SPy
EELE NI 7
— 1 _ 005

810C ‘L€ Ydoie\ papu3 sieaA 0g 1o}
(Bou our) oney sbuluieg/sold

3/d padojana( |euoijeusiu| :suoien|es |esliolsiH

Anb3 sn-uoN




141

suonen|eA [eauolsiH

8102 .10¢

9l0¢

11

G0 ¥loZ  c€loc

clog

LLoe

R . |

*Aubejuy "odusiadx3 -abpajmouy| C@——@U

0l0CZ 600Cc 800Cc Z00¢

900¢

S00¢

¥00Z £002
el lgo

—0'L

__ abessny deQ jlews 34vI:IOSW

de) jlews 34vI:I0SN

| | ,

anjeA )oog/e3lid

—0¢

§C

810T 'L € UdIey pspu3 sleaA Z/i 11 10}

anjep »oog/adlid

d/d QNO jlews jeuoijeulajuj :suoljenje/ |eduo)siy

Aynb3 gn-uoN



61 Suoen[e, [BoLOISIH *Qubajuj -aousadxy "abpajmouy] Cm.——mu

8L0c.10¢ 9l0¢ GLOCZ vlOZ €L0Cc 2L0Z LL0Z 0L0Z 600C 800C 2002 9002 SO0Z  +00Z2£002
______"_____ﬂ,._r________.‘“_______._________“__._.__0.0_

|

|

+—>00L

NN L

\Y
‘_ ,_ . : o ooe

oov

(Bau oul) oney sbujurez/eold

[ { +—0°08
| abelany den __mEm. J4VIIIOSN — 0709
ded |lews 34v3:10SW 7
e —— e} |
7 7 _ | 0oL

810¢C ‘L€ UdIeN papud sieaA z/i | 1o}
(Bau oul) onzey sbuiuseg/aoud

J/d de) ||jewS Jeuoljeulslu] :suonen|eA |eslolsiH

Aynb3 sn-uoN




SUOHEN[EA [e2LOISI] *RAubeju| -sousiiadxy -abpajmouyy Cm——mu

8L ZL 9L S ¥L €L 2L W OL 60 8 L0 S0 SO ¥O €0 2O O 00 66 86
._____.______r.___,______"F____.__“_____m_______mm_______.______m____mh.o
"
$S0I9 W[OS |¥ |
abelsany ss019 NI OSSN e

b
h _ . L Gz'L

|
\l\.\gl...ll\/l\<\’ . S m -\ {+—0g}

7 . ’\ s : YN
\/n _ _ _ L o0z

._ . - \ ,_ e TAL
|

_ | _ 052

anjep yoog/aold

f i { = —Gl2

_ _ 00'¢

81L0C 'LE UDJBIN popu3l SiesA Z/L 61 10}
anjep yoog/aold

q9/d sioyJepy buibiawg :suonenjep [eolo)SIH

Anb3 sn-uoN



n SUOIEN|eA [BOLIOISIH -Qubaju| -aousauadx] “abpajmouy] Cm——mu

gL /L 91 G ¥L €L 2 W 0L 60 80 0 9 S0 ¥0 €0 <2 0 00 66 86
| O I R ____.._ ____.__ [ | _______ _______._..___ _______..m__ | . "_m_"__ mN

>_
A\ L

—0's)

—00l

—G'LL

(Bau our) oney sbuiuiez/eoud

| | r | —00Z

obelony $s019) WIIDOSW —
88049 NFIOSIN ——ee _

L " _ _ _ _ . _ | . . | g2z

8102 ‘L€ Ydle| pepul sies) O 104
(Bau oui) oney sbuiuiel/eoud

3/d sieJepy Buibiew3 :suoienje/ [eouolsiH

Ainb3 gn-uoN




8l

suonen|eA [ealolsiH

*Qubsju| "eousuadxg -abpajmouy] Cm—.—mu

8L ZIL 91 S ¥L €L ¢l

L

ol

60

80

/0 90 S0 0O €0 ¢ 0 O00 66 86

x\ﬁ\/\/

_“ L [ | ! ﬁ L1 _ [ i i LU TN O O Y I T VA IO _ Ll T T T U S0
m 7 0l
] _ . L g}
N \(/.
e —— S A, — l"lll"ll'llo.w

—G'C

Vet

—0'¢

<
anjep yoog/eolld

2
A
("‘

j —G'¢

| _
. _ _ - op

abessny xopu| 000 19SSy _ 7
aBeIany $S0ID SMXIMOV:IOSIN = — —
$S019 SNXIMOV:IOSI ._ Y
Xopu] 000L:119SSNY

I I A A N— 0's

8102 ‘L€ YdJel\ papu3l sies\ OZ 10}
anjep yoog/aold

q/d [euoljeussju] pue S :suolen|ep |esLIoISIH

Ainb3 [eqo|9



6l suonen|e [eoUO)SIH *Abaju| -asusiadxy “ebpajmouy) Cm——mu

gl ZL 9L &SI ¥ € ¢ L 0L 60 80 0 90O SO0 O €0 <¢o 10 00 66 86

“______m______._______m_._______“_______—_.___________...“_______ D.m
SEgEL —00L
\<__ _ |

A | —0'GL
/ )I\l(' | M
\/\l _ w.
'r]ll'\q“'aq ww'\\mi|llll‘ - 'All"nr' l"ll". lllll rll'I|D-ON Q
| / L. 3
. \ : =
| | "
/\l\ R A . ! | _pez ua
o
\
t —00e S
o
>
| [0
| I SO Q.

abelany xapu| 000g:l1dssNy -+—0'GE

abelany $s01D SAXIMMOVIOSIN == v o=
$8019 SNXIMOV:-IOSW C 0op
_ Xapu| Qoog:NIvssNy
[ T[T
1 _ — 0'sy

810T ‘L€ YdJe\ pepu3 siesA Og 40}
(Bau oui) oney sbuiuiez/eoud

3/d [euoneuiau| pue SN suolen|ep |esLIoISIH

Kinb3 jeqo|o




SuonEN(e/ [BILIOISIH -Aubayu| -asualiadxg -abpajmouyy Cm——mu

8L 21 9L s v €l ¢l IL 0L 60 8 L0 9 G0 ¥ €0 <20 10 00 66 86
Lo e b b pona faa b b b e b b b b b fen Lo e s e 1 @0

PO USRS NP SSp— — S SRt S ——— S———— L e R P R R R R R

\\ L L

TR - @ o

A
vV

¥l

an|ep oog/aolid

abelany gN-x8 MOV 1DSIN/000€ lI9ssny

SN-X@ MOV IOSIN/000E lIessny
UONBINSQ PIBPUEIS Z- e e = |

UONEBIAD(] PIEBPUEIS T+ o em = = _

UONEBIAS(] PIBPUEIS |- cema=

UONBIAS(] PIEPUEIS |+ ae=ee

7 0¢

8L0T "LE UdJeN pspu3 SiesA 0t 10}
anjen 3oog/aold

d/d |euolijeulalu] ‘'SA SN -suoljenje/ aAlje|ay

Ainb3 jeqo|9



SUOEN[EA [BOLICISIH “fubayul -asusiadx3 "abpajmouy Cm——mu

8L ZL 91 SL v € 2 1 0L 60 8 L0 9 S0 ¥0 €0 20 0 00 66 86

..__._._:__..__j__"._.____________.___________.,_________.,______________ 0S50
|
abelany SN-xd IMOY 1DSIN/000E II9ssny _
SN-X3 |MOV [OSIN/0QOE lIessny
| uoneins PIBpULB)S Z- o am @ == MNO
. UOIBINS(] PJEPUBIS C+ « e @ =

- UONBINS(J PIBPUBIS |- e e e e |l v o o o o o e b o 0 S QR N (S N— 0
uoneina( plepuels |+ eccea _ nm_v
_ m
= S5 gk R ety (RS IR e o) 2 Rl RIS S T S e Fesifssateastess 00} ©
2.
s }
/ G
| \ M \\/f ﬁ\I w
/) . m.
T I N \/ 1 2
| | 5
|l adeaind » S it B R B R - -.ll'l““-".ll""‘I---AI-|'4-l -.-l_-‘l u
| y 3

\ L L XY T T T Cmmoss s oar e e eo e o e e _l.tln..l.ll.lllll.lA.|I|1|llulillnvl!lilllom._\

_ |
_ 7 Gl

810C ‘L€ YdIe\ pspu3 siesA (g 104
(Hau oul) oney sbuluiegz/eoud

3/d leuonjeulalu] "SA SN suoljen|ep aAle[ey

Ainb3 jeqolo



[44

suoljen[e |es1o)siH

:fjuBayuy ‘asusuadx3 ‘abpajmouy] CG——MU

8L/l 9L G vL €L 2L L 0L 60 80 Z0 90

5005 o

Y0 TR o e 1 o 0 0 o T I LORTEOY (YTMYE TG TS T o

S0 ¥vO0 €0 ¢0 L0 00 66 86 L6 96 G6 V6 €6
| I S I I S A mNO

___.____________.,_____

T

[ e el el i st et bt ot matt ada St i |

" 7 —00°L

Eees oo se ﬁi‘ll%'-'l..!lig‘li. ﬁl.v“t..l"llll..I‘lIlit-.‘--.-‘lt“l!l.".-
_\\ \, S \./) | -1
~\/ WV / o
f —0S'} §
W
| o
o
i N R R R LR R N R Rl R R A X pooccdoonioee e ..
| S &
c
o®
abeJany 0002 I18SSNH/0001 ll8ssny —00'¢
000¢ lI9ssNY/0001 lIessny
UONBINS(] PJEPUBIS Z- + e o ==
UONBINS(] PJEPUEBIS T+ o em = om e TA4
_ UONBIAS(] PIEPUEIS |- eeew=
_ UOIBINS(] PJEPUEIS |+ aeeaa
- - = 05¢

810C L€ UdJey papu3 sIesA G 1o}
an|ep yoog/eoud

qa/d den |lews "sA ded abie] :suoljenje) aAlje|oy

finb3 sn



ez SUOEN[EA [BILOISIH -Aubaju| "asuaniadx3 abpajmouy Cm——mu

8L/l 91 SL ¥#L €L T  OL 60 80 L0 90 SO Y0 €0 2O 10 OO0 66 86 .6 96 G6 V6 €6

_”_______.__._L_____ ___________:______"___.‘__.___"____.._____":__.____Lu___ Gz’ 0

] G @ G e — G W S mmm e fe e B R o N A T o

S S SN b cetesdoodacahentesdandosat--06'0

\(\ 6.0

l'-‘“.I.'-I-l‘-l'l+l-l.l'l|llii‘l-l.l'-lll- = - -l’l.l‘ril‘ll-'

abelany 000Z 119SSNH/0001 II3SSNY

0002 I18ssNy/0001 lIessny
UOHEIAS(] PJEPUBIS Z- s em = =

e o) S B ) S O AN I ) g

(6au oul) oney sbuiuieg/eold

+00°L

UOHBINS(] PJEPUEBIS Z+ » em = wm

uonelne(] PJEPUBIS |- eeeae

UOIIBINS(] PJEPUBIS |+ =ea ==

|| | sz’
8102 ‘L€ Ydte| pepu3 siesA Gg 10}
(Bau oul) oney sbuiuieyz/soud

3J/d den |lews "sA de) abieT :suoljen|e) aAle|ey
Ayunb3z sn




vz SUONEN|EA [EOLOISIH -Ruabaju| -aousiadxy -abpajmouyy Cm——mu

8LZL 91 S1 ¥L €L ¢ L OL 60 80 0 90 SO ¥0O €0 <20 L0 OO0 66 8 L6 96 G6 P6 €6

____m_________—___.._____.__qd_.__. L _____“___“_______o.o
|
e b e e e

T
Ya |
Ilyzﬂu.llﬁﬁ " W [ [ S O [y g v . X
A TR
\(\)\ Q.)\(/\,) \ I

A e

[
|
| = , . : " 08

I I O I 1R [ LR I (0 S L1 ) O I NERNEN

=

—
}
<

an|ep oog/eold

|
abeiany anjeA 0001 119SSNY e == =

=

sbelony YImoIs) 000 L [I9ssNy
anjeA 000t liessny
4IMoIS 000} 19SSy

—0'0}

_ n L L 0zt

810C L€ UoJeN papuz sies) Gg 1o}
anjep »oog/eold

9/d @n|eA ab.ie] pue ymmolio mm._ml_ .suoljenjen |edll0]siH
Aunb3 sn




= suonen(e/ [e1oISIH ‘Abaju| -asusliadxg -abpajmouy Cm——mu

8L/l 91 GL ¥L €L ¢ LI OL 60 80 /O 90 SO ¥0O €0 ¢CO LO 00 66 86 /L6 96 G6 V6 €6

,__“__..________~___"__”______.____.___.._.m_"__“u___"____n_d_u ..___."_..____.__—____ O.o

HINESC Y,

\ mym,a

(e
Ve w.
_ 3.
3
| -
—00y
=
=
=
(o]
3
(0]
L Q
obeiany BN[EA 000 L:IIOSSNY e == = _ | 009
sbeiany ymoIs) 000 L lIessny 7
|
anje 0004 IessNy
ﬂ YIMOIO 000 L:IIBSSNY _
1
_ _ | L 008

8102 ‘L€ Ydote\ pepul sies\ G 4o}
(Bau oul) oney sbuiusey/ao1d

3/d 2njeA wm._mn_ pue yimolis) mm._m.._ .suoljenje) |edlolsIH
Ainb3 sn




suonen|eA [esuolsiH *fubaju| -sousiadxy -abpajmouy Cm——mu

8Ll 91 SL ¥L €L ¢ L 0L 60 80 0 90 SO ¥0O €0 20 LO OO 66 86 /6 96 G6 V6 €6

ILL,E.,:___.r__.__:___.w..d___;_n__:__.___..__m__ m_____._______"__..______".__.._____ G0
abelony anfeA 0001 I9SSNH/UMOID 0001 [I8Ssny
an[eA 000} II9SSNY/YIMOID 000} OSSNy 0L
o UOLJEIAS(] PIBPUELS Z- + e = mmm b = e b e | o o o 0 b o s b s o] e o e 50 | e o 0 b e
UONBIAS(] PIBPUBIS T+ o am = =
UONBIAS(] PIEPUEIS |- e ma == =
UOIJBIAS( PIEPUEIS |+ e w e w = —9l
A L R (i i r Do gy ooy (PR (Rpy e TP (g PR ESD SFSON (PR RS S IR AP T
NI

~>
2
|
o
N
an|eA Yoog/aold

_\(\,/) /\ ’ | ;e

lll'lll--il-v‘l]lLlllll X oA e L R B R - e s S @ =

oy

81L0T L€ UdJeN papu3 siesA Gg 10}
an|e yoog/aold

g/d anjeA abie ‘sA ymols) abie :suoienjep aale|oy

Kinb3 sn



Iz suonen|eA [eaLolsIH ‘AubBajuj -asusadxy -abpajmouy Cm——mu

8L/l 91 SIL ¥L €L ¢ L OL 60 80 L0 S0 G0 ¥0 €0 20 LO OO0 66 86 /6 96 G6 V6 €6
F.___________—_____.__m.________.,.__:___ i) e b Lo b pam e bl pe benn Lo Jay [ Y

|
|
lllﬁll—-llulln S S S e D D S D D SEW W EED e EED N S D CEN e END O DD e B D S Smm S e (e e e o e e

|
<
=

-
>
2
—

A\

o e it Sl ettt et e gt et s L T R T -l = - - - ole = Il+llllll'-l

|
<
o

|

.._'l..||lvl.l..“ll..||!l!..r.lll|ﬂ||l!llllll.l.||.l|......l.l|.!ll| . L L T T TR R e

| _ | u | |1
abeIanY BNfeA 000 [IPSSNH/UIMOID 0001 19SSNY

anfep 0001 IIPSSNH/UIMOIS 0001 lI9ssNy
UONBIAS(] PJEPUEIS T~ » cm = =
UOIBINO( PJBPUBIS Z+ « em = == [ . 0'¢
uoleINS( PJEPUEIS |- cceww

[
0
(Bau oul) oney sbuiuiel/aold

|
o
o

UONeINS(] PJEPUBIS |+ eaaaa

1 1 1 1 l I T T I | m.m

810Z ‘L€ Ydie\ pspu3] slesA G¢ 104
(Bau our) oney sbuiuregz/aoud

3/d onjen abie 'sA ymoluo) abieT :suollenjep aAlje|eoy
Ainb3 sn




8¢

suonen|e/ [esuolsiH

8LZL 9L SIL +¥L €1

4"

. {8}

0L 60 80 10 90 SO ¥0 €0

w_‘______—____—_______

.a_hmwﬁr__ .row_._wnxm .wm_om_;O:v‘_ Cm——mu

20 10 00 66 86 /L6 96 S6 V6 €6
LY T O ____________.__ m.o

___"____—____"_w
|

A DA

Ve

|

obelony anjeA 000Z:19SSNY e —= ==

obeiany YIMOoIS) 000z Iessny

anieA 000Z:119Ssny
YMMoIS 000Z:lI9SSNY

= = I e

_..___..____.
|

—G¢

an|ep yoog/eold

L log

810Z ‘L€ UdJe|\ papu3 sleaA Gg 10}

anje/ yoog/eoud

g/d enjeA [[BWS PUE YIMOID) [[BWS :SUOHEN|E/ [EOLOISIH

f&inb3 sn



6¢

suoljen|eA [eouolsIH

8l LI

9l

St

145

€l

Zl

L

oL

60 80 /L
1y

L

Pl

bl

0 9 60 +0 €0 <0

Lyt

111

I0 00 66 86 /6

it

*Aubaju] -aousuadxy “abpajmouyy

ueieD

96 G6 V6 €6
____..__,.___.__

_"_L._u_h

2%

0’

—00l

—0'SL

—0'0¢C

—0'6C

—00¢€

—0's¢e

(Bau oxa) oney sbuluiez/aold

—0'o¥
__ %wmmhw>< anjeA 000Z:119SSNY e a= = __O'SY
abelany ymols) 000z lIessny
aneA 000zg:IIessny —0'0S
ymolg gooz:liessny
I [ _ " _ 059

810T ‘1€ YdIe\ pspu3 siesA Gg 1o}
(Bau ox8) oney sbuiuiez/eoud

d/d 8N[EA JleWS pue YMoIY ||ewS -SUCHEN|EA |edllo)sIH

Ainb3 sn



SUOREN|EA [BOLIOISIH *f3163ju| -aouaiadxg "abpajmouy, Cm——mu

8LZL 91 GL ¥1L €L 2L LI OL 60 80 Z0 90 SO ¥O €0 20 L0 00 66 86 16 96 G6 V6 €6

_m ___..,_____._.___._.__.._______m______—___________,_____m______"______________ mN—.
abelany anfeA 000Z I12SSNY/UMOID) 000Z 19SSy
an[eA 0002 lISSSNY/YIMOID 000Z [19SSNy Los')
UOHEIAS(] PIEPUBIS Z- « am = = ) Mo o)
UONBIAS(] PIEPUEBIS Z+ o cmm = wmm _I
UONBIAS( PIEPUE]S |- e wew = - G/
UOJBINS( PJEPUBIS |+ e eae e
_ _ ] *u
peecopacssenceswEcoNool s NeEseToONood o foosdssaee-nes
) —00C -
=.
O
(0]
S~
) V| 77 8
| LS | | O A \ | AR
| ) | v z
|
| =
| ~0SZ ®
o - [l o 'l'&' - - oo oN Seoosoonmoopeseeecseooniwen L | B E R R R T N
™ -
T . -GLT
-— o =x e = = b il e et s dmd e el et s b b X L e P A S R . L :
I _" 1-00°¢
T

810¢C ‘L€ Udle\ papu3 siesA Gg 10}
anjep yoog/eold

g/d SN[eA ||eWS "SA YIMOID |[eWwS SUoNENn|e aAle[ay

Aunb3 sn



suoljen(e |esuolsiH -Aubajuj ‘osusuadxy -abpajmou)y :m——mu

8LZL 9L SGL ¥IL €L ¢ L 0L 60 80 ZJ0 90 SO ¥O €0 20 L0 O0 66 86 L6 96 S6 V6 €6

Lid ______"_____.____..____F___"__________"________"___d___..___"ﬂ_:______ AOPV
|
-.i-!i.!.!-.i-!!!.:-iii-.-.-.i-!_ii-.---ii.!T.L-- 00
34 ol 355 TIee S Sl ey g S LR, Ry o byt -0l
N Vaed T
LA vhitil Loz §
w /> 1\/.\” ! i m
_ & 3.
3T S B, Jct A7 S P SUR R P8 A S S TR 2 = ........_T.._..._ﬁ 08 3
Py
. , | |- - 0y 2
g | g 2= g s | Wil g’ g (g g iy g ! DU - i -I..Io.l-l..l_nl °
\M/.
- - | -06 5
oBelany anjeA 000Z IIBSSNH/YIMOID 000Z IoSsny _ &
onjeA 0002 lIessNY/YIMoI9) 0002 lIessny | . -
UONBIAS(] PJEPUEIS Z- « am = = 09
UONBIAS(Q PIEPUBIS Z+ = em = == |
UONEBIAS( PJEPUEIS |- e = e =e —074
UOIBINS(] PJEPUBIS |+ eeee=
I _ _ [ I I T | _ 08

8102 ‘L€ Ydote\ papul siesA G 1o}
(6ou our) onyey sbuluiez/eold

3/d SN[eA I[BWS "SA YIMOID ||eWS :SUOleNn|e/ SAle[oY

Aunb3 gn



Suolen|e [2LOSIH *fybaju) -eouaadxy “ebpajmouy Cm——mu

gL /L 9L G ¥L € ¢ W 0L 60 8 L0 9 SO ¥0O €0 ¢ L0 00 66 86

__________.__“_____________.____.__.______.__,______.___________..____Am.Ov
_ T
| 00
"-'l'.J """ _— G A |e— - "I-lll."‘-'-I'nl'l'l'll"’i.l'.l&l'-.lll—vlll"l
_ G0
provcotooeosnan oo ST T I EEL I R R R R R R TR N R R L R
|
N . oty LA | Lol
~ VA
_ ! lgp 3
O OO0 RDEES 0 oo EeeOE® D o - A .. I R B
o
(@]
(o]
=
_I..l||.|ull'lul-'lllloll.ll.l..lullil ||||| o e - M
13 4 n
(0]
abeiany W3 1DSIN/34V3 IOSW +—0'¢
W3 1I0SW/34v3 IOSIN
| uoneina( PIepUeIS Z- e am = == : I 1 -G'¢
uoneine(d plepUB]S Z+ c am « «= |
UONBIAS(] PIEPUEIS |- ccewe | . . | -~ 0Y
UONEBINS(] PIEPUEIS |+ eae==
_ I _ _ === 1 | . B Sy

810¢ ‘L€ UdleN pepu3 sieaA Oc 10}
an|ep yoog/aoud

a/d s1oxiepy Buibiawg “sA padojaaa |euoljeulsiu| :suoljen|e/ aAle|oy

Ainb3 gn-uoN



& Suolenje/ [2aLoISIH *Qubajuj ‘aousiadx3y “abpajmou)) Cm—.—mu

8L ZL 9L Gl ¥ € 2l IL OL 60 80 0 90 G0 ¥0O €0 2 L0 00 66 86
__“___ T T T T T S VO P T O 1 0 T R 1 n.__“_______.________ﬂ_,_Am.Ov
— “ 00

l...l'l.l.ll.-lull'll0||'|.|I.I-0|8i_i.lsll.lllt.'l..lll....l-l...lll-l.l....l..l.-ul.ll..l'.. -— - o e

-S0

- - TR T EEEET Y

NV

AL L TN

0’1

St

T T P X I X T R R R R R RN R LR L bl -———-eoesees

_ __| obeseny N3 [DSIN/34VI 1I0SW

W3 I0SIN/34v3 IOSIN
UONBIAS(] PJEPUBIS Z- + cem = ==

O I N I P

S
N
(6au oul) oney sbuiuieg/eoud

UONEBIAS(] PIEPUEIS Z+ « o= = ==

Lg¢

UONBIAS(] PIEPUEIS |- mcaee

UoNBINS( PJEPUEIS |+ acaee

_ - ” =0y

| [ L,

8102 ‘1L € YdIe|\ pspud sies\ Oc 10}
(6au our) oney sbuiusreg/eolid

3/d s19eN Buibiaw3 ‘sA padojaaa( |euoljeuldju] suoljenje) aalle|ey

finb3 sn-uoN




suojjen|eA [eoUo)sIH *Qubayu) -aousuadx3 -abpajmouyy Cm——mu

8L02.10¢ 910¢ Sloc +¥l0Cc €L0Z Z2Ll0Z L0 0lL0Z 6002 8002 L00CZ 9002 G002 ¥00Z €002
"._________________.._L.________"m______.mm.o

_________

® fm A I SRR S SR N W S S G e S e D G e N S I S e S S O I M e S G M R W S e G S A M S et S e e | e

t+0'1

e R R e R T

N\ A

.l+ll|l.|

anjep yoog/eolid

IIIII - .-

[- I .
| | eBeseny deg |lews 34v3/34v3 I0SW

L Y
] A

de) jlews 34v3/34v3 IOSW _
- UONBINSQ PIBPUBIS Z- camm e | | T T T pomsmsmmsm=m=pmmemymmem—m—1 .
UONJEIND(] PIEPUBIS Z+ o == = = T
UOI}BIAS(] PJEPUEIS |- eeew=
uoieINd(] PJEPUBIS |+ aaeee
— — L1 Gl

8102 ‘L€ YoJe\ papul siesA g/l | 404
anjep yoog/aoild

q/d de) [lews ‘sA sbie [euoijeulalu] :suonenjep aAleey

Aynb3 sn-uoN



Ge suoen|eA [esLoIsIy -Abaju) -aousiiadxy -abpajmouyy Cm——mu

8l02.l0¢ 9102 GloZc ¥l0C ¢€loc ¢l0¢ 1o 0L0c 6002 800c 200 900C S00C  +00C €00¢C
_________________r______________________________ 20

_ |
| abeseny deg jlews 34v3/F4VI IOSW
de) |lews 34vI/34v3I IOS

UONEIAS(] PIEPUEIS Z- o e = =

—£€0

uoleIna(q PJEPUBIS Z+ cem e =| | |0
UONBIND(] PIEPUEIS |- e e e e =

..J/ UONEINS(] PIEPUBIS |+ ceaa= S0

e ssesepesss s seEseeNesses

7 |
| | 5 “ _ |NO

(Bau oul) oney sbujuiey/aolud

cepusvssjoscevdencvspencnchens ..n|..|......n|..|..|n||..n....|||.n..unn:*Im.O
= KIS k= == L4+—0' )

o e s s i e e e s e e e e e o
| |- 7 _ -71|| L)

8102 ‘L€ Ydoie\ pepul sies\ g/| ) 104
(6au oul) oney sbulurez/aoud

3/d de) ||lews ‘sA abie |euoijeulalu] :suoljen|ep aAle|aYy

fAinb3 sn-uoN




9c

suoljen|e/ [eauolsiH

8L0¢ LloC

910¢ G10C ¥L02 €L0c [42014

LLoe

0L0c

L1

*Muboaju| -asusuadx3] -abpajmouy C@——@U

600¢ 800¢ 200¢ 900¢ S00¢C
t o | L ogg

—0}

— N G S

AN

o
N
an|en oog/eolid

—G°¢
| |
abesony onjep J4VFIOSN = == =
abelony Uymoio 34vIIOSW o
anjeA 34V 10SIN _
umolo 34V II0SI 7
T T [ g'e

81L0T ‘L€ UdIeN pepu3 siesA ¢/ Z1 10}
an|ep yoog/aold

q/d enjeA pue Ymols) [euoljeulaju] :suoijen|e |eslolsiH

Anb3 sn-uoN



A

suolen|eA [B21I0ISIH

*fuubayu| ‘soustedxy "abpajmouy

810¢ 1L02 9l02 GL0¢ 102 €102 (4014 Loz 0l0¢c 600¢ 800¢ 100¢ 9002 S002
| Ly TR S N T fepy L pi=iigi—) | L1 L | [ _ T T oS
—00}
S SN S S SIS SENS eED S e -_— s — T e e l“
H/ —0'GlL
A /D\/

\ A~ T
4 —0'62
|
"— —

abesany onjep 34y (OSIN = = =
_ sbesany yimoIo 34y 10SIN —00¢
aNjeA 34V IOS
Ymolo 34v3I0SIN
. | | o'se

810C ‘L€ YdJe papug siesA g/l g1 10}
(Bsu our) oney sbuiuiez/eoud

uejjed

(Bau our) oney sburuieg/eold

d/d SnjeA pue yimols jeuoljeulslu| suoljenjep |esuolsiH

Ainb3 sn-uoN



gc SUOIIEN[EN [EOLOISIH *‘Quboaju| -sousuadxg ‘abpoajmouy] Cm——mu

810¢ Zl02 9l0oc SL0C 14374 €102 [A%074 110C 2014 6002 800¢ 400z 9002 <00¢
| ] i Il 1

___-_m_|_.._"_,__|"___H____I_______,__________ ___—_MN.F
abesaAy anjen 3vI/uMOIO J4vT |
- SN[EA IAVI/UMOID Ty L D Bt Bl ity USRS PR
UOIJBINS( PIEPUEIS Z- « em = _ . _ —0G'L
UONBIAS(Q PIEPUEIS Z+ « em = 7 7
UOREIAS(] PIEPUBIS |- o e e a _ _ |
UONBINS(] PIEPUEIS |+ ceeee _ .
i | | o)
_ T
.
0
N\ A~ g
. . —— -
..... 7 Q . 00T §
J =~
&
‘ c
D Ll TET T Py Ui SRSy UUuppn Ay SR o
V. N | —GC'C
L - e - - -l!-l"‘.'.'-."l'l II"-_'"."l-ll'.l.l'l'l"-l.L-I-'I
_ " < | | .ﬂ|om.w
|
_
| _ 7
L - | _ GL'¢C

810T 'L€ UdIe\ papu3 siesp z/L z| o)
anjex yoog/aoud

9/d dN[eA "SA Imol9) [euoljeulaju| :suoien|ep ale|oy

Aynb3 gn-uon




SUOHEN[EA [EOLOISIH *Qubeyu| -sousiiadxy "abpajmouy Cm——mu

8L0C LLOT 9l0¢ SloC 14204 €L0c 4314 Loc 0loc 6002 800¢ 200¢ 900 S00CT

abesany anjeA 34vI/ymols 34v3 [

SN[EA J4V3/UimolD 34v3 | _ R
uoneINe( PJEPUEIS Z- « = = =
UONEINS(] PIEPUBIS Z+ o em = ==
UONEBIAS( PJEPUEIS |- eccwa 'l
UONBIAS(] PJEPUEIS |+ ecaae

- e i R e | o o R TN PNy App——
|

L L N R e . T "™

AN
/

- - - i T T

(6au oul) oney sbuluieg/eold

_ . |
e el ] T AU . Ry L ———

- - —- - ——

| | N | L

8102 ‘L€ Ydle\ papu3 siesp z/| g1 Jo}
(Bau our) oney sbuiutez/eoud

3/d 9N[BA "SA UIMOIS) |euoljeuId)U| :SUOKEN[BA SAIlE[Y

Ainb3 sn-uoN



19211Q Jeysbuluioy :92inog

SAHINVIE ANOINAVYH SNOILNTOS A¥VIONAI4 TYNOILNLILSNI | s4I

LWIOD"SIOSIAPRJUSLUISSAULIOY MMM
0€10/ V7 ‘suesliQ meN

0€¥Z aUng ‘193ng seiphod 00
SJUBW}SaAU| ‘JUBpPISald 9OIA I0IUSS

VINID ‘|l s8duelq 1 anejoQ
sawer puowdey JO SIOSIAPY JUBW)SOAU| O

SOI|0JLI0d [euoinNyljSu| sawer puowAey o1ba)eng

SISATVYNY OTdVvO ILNOW
AdNLS NOILVOOTIV 1L3SSV

er sy ladgaderd doTaid | edlem -
- T -

L oy S L Y P .

diel b, DELGgR Rt Re i
(S g Y ALUED = - . .. .. i 1] fam J
- e R el 0 N B e
5 - - —
€7 3 e S, g e A S A 8 ¥ - -‘!-ariu.‘ﬂ.lr ..
__ E = e
== .
*‘ Jhi.’ Tm, 1

Sy ..._I.jr.-..cm .. o~ g gr

R W™ -

-, Fh e i, W, N
- sy




STV ANOWAVH

8u1q Jeysbuiuiopy :@oinog

SNOILNTOS AYVIONAld TYNOLLNLILSNI L

"SBIINDSS JYY109ds JO SXE] SWIOOUI |Iapa) JO S1ElS ‘SS9 JUNCIJE CJUl BYE) JOU SSOP UISI8Y Pasn UOHENSN]|! Juol4

JUBIDIYT B Sl JO [9AS] UOBS Je PSZILIXELU 8¢ PINoM SUIMal yolym Buoje aAIno e — Januold Judiols, [eonaiosy) e o sabueyo diysuoneas uinyaipisl sul ‘(auo uey} ss2| SI UOI}E|2110D
Buiueaw) dojs 500] Ul SAOUI JOU OP JBU) SSSSE|D JOSSE JO UORIPPE U} UIAA "YSU JO S|oAS] [eUOPPE Bullnsse 10} U2l Jaybiy B SAI908) 0} %83S SI0ISaAU ‘Ajlelauan Jsijuol4 LT 8yl

‘Juswidojonsp Alojeinbas

10 [eoniod ‘D1Wou0d8 8jbuls AUB o) AJIlIGEISUINA paseaioul JIay) 0} aNp S|GIIdSOSNS SI0W SIe SSLISNPUI JO S10}08S dljI9ads pue pajoadxa aJe suoidwnsse jexew [ended o} suoneles
-pazijeal aq [jIM suoyoaloud sy Jey) soueInsse ou si 818y "aw Aue Je eBueyo 0} 108lgns pue ejep Bupjoo| piemio} aie (suondwnssy 19Xl [ede)) sinduj uoRduwNssy uINiY

*}1 9bed uo Buuubaq

saInso|asIp Juepodull 99s SasSe[O JOSSE puk ‘onjey adieys ‘ UOHEIASQ PJEPUE}S ‘UBSIY JLJOWODY ‘UBS dRSWY)IY Bulpsebal uonewoul [euolippe pue suoneue|dxa
104 "SUONEINUIIS Sy} Ul Pajenojes aJe SuoRdWNSSE JL}BWO0AS) PUE JARUOL JURIOIYT aY) 3jeIndled o} saziwndo syj ul paziln ale sindul IRPWYIIY v abed uo Bujuuibaq
suonduosap Sse| Josse 93s asesld “Anves 1o oljojuod sejnonsed Aue jo @ouewlopad aininy suj Jo SANEIUISAIdal Jou S| pue Ajuo sesodind aanesnsnif) 10} S| HeYD

ejog 0197 - spund abpaH

ysed sn

14 syebaibby SN

pabpayun Aunb3 sjesuepy Bulblews

pabpayun Aunb3 dey abie padojarsd SN-UON
(pig) Aunb3 ded punnlews sn

Aunb3 deg abie gN

sjelspo

ymols) ajelapojy

ol

gluep s)ndu| JIrYS —

uofjeire(Qq piepuels Hsiy

002 0'st ool 0's 00 0's-
Sl

€T

0t

8¢

Sv

o]

0’9

89

S'L

Ues|y olswyily

€8
06
8'6
S0k
€L
ocl
8¢l

J1B3QUoI4 Wag

uoIjes0||y }9SSy — Januo. 4 juaidiys



STV UNOWAVI

10011q Je3sBulusop :@oinog

SNOILNTOS AXVYIONAId TYNOILLNLILSNI Lz

"Juswdojonap Aiojenbau

Jo [eanijod 'ojwiouods ajbuls Aue 0} AjjigeIauINA pasealou] Jisy) 0} anp 9|qiidaosns alow a1 SsLISNPUI I0 SIO8S ouidads pue pajoadxs ale suondwnsse jxew leydes oy suonelep
‘pazijeas aq |[Im suondsfosd ay) Jey) ssueinsse ou s a1ay ] “swi Aue je sbueyd o} Joalqns pue ejep Buijoo] piemio) ale (suoiduwinssy e |ende)) sindu| uondwnssy winey

‘11 96ed uo Buluuibaq sainsojasip

Juepodwy 93s sasSE|D Jasse pue ‘oljey adieys ‘ UOREIASQ PAEPUE)S ‘UBSI SL}BWOAS ‘UBSIN dNSWYLY BuipieBel uoneuLIOjul [EUOIPPE PUE SUOKEUE|dXS 104 ‘suonenwis
3y} ul pajejnoed ale suodwinsse JLJOWO0IY PUE JSPUOLY JUSIOYT U} 3jeINdled o} Jaziwndo oy ul pazinn ale syndul sRBWIYILY "SSO| B Jsujebe J2a304d 10 Jyoid B sinsus
jou saop uonedlyisiaAlq AJundas Jo oljopiod JejnonJed Aue jo sdouewwopad ainyny ay) Jo sAlEIUSSaIdal Jou sI pue Aluo sasodind sAllERSN||I 10§ S| pojuasald uonewsopu|

00'} c00
00}

09'e

00T

oe's

0’92

0€'0e

05°0¢

o8l

uofelnaq
plepuelg

€10
Slo
00°L

c0°0-
€0°0-
€0°0-
00'L

"sso] € Jsulebe 109301d 40 Jyo.d B 81NSUS JOU OP UOIEOLISISAIP PUE LIOREOO||E JOSSY "3SU SSAJ0AUI Bunsaaul |y

€6'¢

88'C

sve

[4%:]

jZA°]

8L'S

ev's

ueap
oLBWOoa5)

100~
Lo
€0°0
940
00’1l

10°0-
Lo'o-
oLo
0.0
€0
00l

10°0-
L00-
[AN]
€L°0
L0
S6°0
00’}

BJog 0I87 - spun4 abpsH

ysed sn

14 @1ebaibby gn

pebpayun Ainb3 sjesely buibiswg

pabpayun Aunb3 dey obieq padojerag gn-uoN
(Pws) Aunbz deg pinyiews sn

Ainb3 de) abieq gn

SSE|) Jossy

- N M T WO~

XU UONE[BLIOD SSE|D Jassy

Bjaq 0197 - spun4 sbpaH

used sn

14 @1ebaibby gn

pabpayun Ajinb3 syeyepy buiblaws

psbpayun Ainbg deg abie padojeasg Sn-uoN

(piws) Ainb3 ded pwAlews SN

Ajnbg de) abieq gn

Sousnels ssejd 1assy

sjnduj @ ainjoni}g — UOIIRIO||Y }19SSY



STV ANONWAVA

yau1q Jeysbuiiopy :eoinog

SNOILNTOS AYVIONAId TYNOILNLILSNI Lile

Juswdojaasp Auojenba.

10 |eonijod *o1wouo2s ajbuls Aue o0} AjljiqelaunA paseaioul Jiay) 0} anp aiqndassns aiow al1e SaUISNpUI 10 $10J08s oyoads pue pajoadxe ale suopdwnsse j1axjew |eydeos 0} suonelep
‘pazijeal & |jim suondafoid ay) ey} SoueINSSE ou S| a19y] "sw Aue je abueyo o} 10signs pue ejep bupjoo] piemio} ale (suonidwnssy 1oxel jeuded) sinduj uondwnssy uinlay

‘11 ebed uo BujuuiBaq seinsojasip Juepodw 89S SOSSED JosSe pue ‘oijey adieys ‘ uoleIAeq PIEPUE)S ‘UESI OLIOWOSD) ‘UBsy onewyLy Buipiebal uojeuuoul [euoyppe
pue suoneue|dxa JO4 "SUOREINWIS SY} Ul PaJe|Ndjed ale suondWNSSE JLISUIOsS) pUe JSIUo JUSIowT ay) ajeinojes o} Jeziwido sy ul paziin ale sindul aewylly ssoj e jsuiebe joej0ud
Joyoid B INSUS JOU SSOP UOKEIYISIBAI] AuUNnodas 1o oljoptod Jeinoed Aue Jo eouewuopsd aimny sy} Jo aARejussaldal jou si pue Ajuo sesodind aaiensn|| o} S pajuesasd uoeuLoju|

"ss0] B Jsuiebe 10sj01d 10 Jyoid B 2INSUS JOU Op UOIIESYISISAID PUB UOHEOO|R JOSSY Sl SOAJoAUl Bunseaul |y

180 cs'o 8t"0 onjey adieyg
68°0L oecl 6151 uonenaq plepuels
¥9'S 009 629 PET R IETTT TS
Jimolo
8je19poN p——— ymoln
SORSNEIS XIN J8ssY
00004 0000} 0000} oljojHod [ejol
006 00721 00'SL ejag 0497 - spun4 apeH
000 000 000 yseg sn
00'vE 0L 000 14 s1eBeibby S
00y 00'S 009 pabpeyun Ainb3 syexpe Buibiswy
00°02 00ve 00’62 peBpayun Aunb3 de) abse7 pedojereQ SN-UON
08'8 00Zk ozvL (plwg) Aunb3 de pipewS SN
o0zZve 000€ 08'SE Anb3 deg aB1e7 sn
% UONE20]y % UoNE20(Y % UoRE0]Y sse[) jessy
ajesspoly Umoin) ajeispop nMoI9

[1e3aQ uoisodwo) XIN 1858y

2107 AENUES 15 5Y

sinduj *® 8i1n}oNnJ}S — UOIJEIO||Y 1OSSY



STV ANOWAVH

18.11Q sEysbuiwiopy :ea1nog

SNOILNTOS AYVIONAId TYNOILNLILSNI Ly

11 abed uo Buuuibaq sainso|asip pue suouyep Juepodw) ass asea|d anoqe papinoid sisAjeue ope ajuoiy ayj jo uonduasap 9)s|duod e 1o

"S]S00 10 $99) Juawebeuew Jayye 109|481 10U Op suIN}al pajosiold pue JUSWISSAU] J0SIIP IO} S]Ge|IEAR JOU 81 SAOJE Pa)si| S9SSE|D Jossy abueyd SjoxeLwl se s} JOAO pue asn
YoeD ynm AleA |jim s}nsal s,21emyos ay) ‘}nsal e se pue pajelsusb Ajuiopuel si oeu2as Yoe  s)nsal a1imny Jo sasjuelentd Jou ale pue sjnsal JusW)SaAUl [enjoe J108)al JoU Op ‘einjeu ul
[eanayiodAy a1 SaLI0NO JUSLU}SSAU| SNOLEA JO pooyijayl| a4} Buipiebal aremyos uopedojjy 19ssy Joalq s ejsBululoly Aq pajelauab uoeuloul 1oyio 1o suonoasfosd 8yl 1 NYLHOdWI

%SL'L %6S°S %cCL'6 1B3A 0T
%810 %<C9’S %6 LL 1esA 0l
%26’ - %SS’°S %¥8°cl 1es) g
%666~ %65’ %€8°SC eo) |
9)elopo
%02t %86°S %660} 1e8A 02
%6570~ %66°S %0C’El Jeap 0}
%ZC e %6°G %091 Jes) §
%L0°€L- %¥0°9 %SE0€ lea) |
YIMOIS) 2)elapOoN
%S9°0 %1€9 %02°CL 1894 02
%151~ %9€9 %58 ¥l les) 01
%9 %VT 9 %08} JesA §
%1091~ %1G°9 %LG°SE B3\ |
Mol

uis ylos uise

ajusdlad

‘uonenwIs

ope) sjuo S woyy BuiNsas SBXIW UOHEDO|E pajos|es ey} O} SuINjal pazienuue aimny ajgissod Jo

(sa|puaoiad Aq umop usy0.q) sal)

ssod wnjol Jo abues ay} skejdsip o|qe} S8|IusdISd WISy paje|nwis 8y

sa|gusalad Wnyey

sisAjeuy uin}ay - S|9PON uone|NWIS



STV ANOWAVI

1walq teysbuiwiopy :edInog

SNOILNT0S AYVIONAId TVNOILNLILSNE s

‘1 obed uo Bujuuibaq saInsojosIp pue suopuysp Juepodwl sas aseald anoge papicid sISA[EUE o|JeD) BJUOI By} Jo uondudssp a)e|dwod e 104

‘abueyD s)o)JeL SE Bl JOAO pUE asn

yoea yum AIBA [IM SHNSal S,21EMJ0S SU} ‘)INsal B Se pue pajesauab Ajwopues s OBUSdS Yo "S)nsel ainjrny jo sedjuesent Jou ale pue s}nsal JUSURSSAUI [BNIOE JO3|a1 JOU Op ‘SInjeu ul
[EoNoYI0dAY 18 SOWODIN0 JUSWISAAU] SNOLEA JO Pooyije| dY) BuipieBal alemyos uoneoo|y 19ssy 1011q s elsbuiwiopy Aq pajessusb uoneulojul Jayjo Jo suoidsioid syl LNVIHOdWI

0£'62 86°CY 95°09 ¥6'SL 1eaA 0C
[A* R 2% 2¢6°'sy 91'/S 2.'89 1esA 0L
¥a'8e yeov VL ¥S ¥6'C9 1-DN
09'vv 0714 ¥Les ¥8'sS JesA |
a)esapoN
9L°Lg 99’6V 99'¢9 1237 lesA 02
280y 88°'6Y 0665 82’89 lesA 0L
98°cy 296 2895 oL'€9 lesp g
29°9% 8L°0S 96°CS ¥8°G6S les\ |
Umols) sjesapon
444 cL'eS 0Z°'99 9., JesA 02
90'6y 81'CS 8€°09 9589 IB3A 0L
AR 89°'lS 00'8S oL'e9 1EdA §
17214 2aq'Ls or'cs AN 1esA |
Mol

%L %9 %S %Y

uin}ay 1ebie|

uonenwIs opeD U0

‘uonenWIS oe) Sjuoly Sy woly Bunsal spousd JusunseAul pafe|dsip Sy} JoAO suinjal
1061} pals| sy} Buineiyoe jo Aungeqoud sy sAedsip 8|qe) samiGeqold uinjey Jebiel syl

sisA[euy Ayjiqeqo.d - S|9pOjA uone|nwis



10811 Jeysbuiwoyy :901nog

SHINVE UNONAVA SNOILNTOS AHVIONAI4 TYNOLLNLILSNI L9

‘a1em)jos oY) Aq pezAjeue Bulaq asoy) 0} Jouadns 10 Je|iWis SONSUSIOBIEYD UIM SJUSWISaAUI 8q Aew aisy] psjels
Alsnoinsid ssoy) uey) Jayjo sesseld Jesse Jejnoiped Aue 10Ag) )| SSOP JOU 'SSRLNDSS JAY10 Jo spuny [enjnwi duoads Aue szAeue Jou S80p S1emyos ay} Hodal siy} Jo sasodind sy} Jo4

‘g|qissod JI Ajuenbaiy a1ow pue JesA B 82u0 }se9) Je sueld SWodU| PUE JUSWISSAUL JUSWAINRI S,JOISSAUI U JISIAS) JOSIADE UE 1By} [eonu9 SI ) ‘seAloalqo

JUSLAIIB] PUE JUSUSSAUI J0 ainjeu BuiBueyo-1aae 8y} 0} 8N “IOSIAPE [BIDUBUY B JO JuswBpn( punos sy} yim uonounfuod ui pssn aq Ajuo pjnoys soueuuopad siy) ‘aiojiay] ‘a)usolad
YIS U} Ul sUoRE[NLUIS SU) Uey) asiom wiopad jou |im oljofuod e jey} asjuerent ou si a1ay ‘'sesodind Buuueld Joj (28] 8|qeyNS B Si SIY) 1B} 9AS1|2Q oM SIUAA "Suinial Jsiom sy Buipjald
ajjusosad Jey) ul suonenwis ay) Bumoys suopeNwis o} se pajuasaldal si suINeY abelaay [enuuy (ISION) 9]U3018d YIS, 8YL "UOHEN)S [eloueul §,10)saAUl ue Joedw AjleAnebau pjnod
1eu suonenys o|qissod |je Joj JUNCOOE 10 9352.10) JOUURD )i ‘BlEp o|qeljal A||eansiiels dojoasp 0} Hoya Ue U] suclejnuiis Auew suni WwalsAs uoneso|ly Jessy joaliq JeysBuluiop sy} ajium

"spoliad paje|nwuIS 8y} JSAC OS q [[IM ) AJ9NIUN S| ) USUM JUBJSUOD ©q O} PSLUNSSE S| UOIE|UI JBY} PUB SSSSEIO JOSSE U} JO SUINJSJ JUSWISAU] [enjoe 1o8|yel Jou
Kew sesse[o Josse Joj suondwnsse uinjal ey} ‘pejosiosd ueyy Ajuenbaly siow 1nooo Aew sawalxs 1oxew Jey) Ajiqissod sy} '0} pajoLysal Jou 81 Inq ‘apnjoul sisA[eue siy} Jo suoiepwI]

‘suone|nwis 000'Z S JNejep ey} ‘suinjal ulepao Buinaiyoe jo Ayjiqeqold auy

QUIULISISP 0} LOYS U Ul pajelsush ale soueusds JusLuisaAUl JO SUOE|NLIS OpeD SIUCI 000'S — 00S ‘Blep siy} Buiziinn "soljojod payisienp ioj suoidwnsse uinjal pue st Buidojeasp
Ul pazi|in Sle SOSSE|D 19SSE SNOoJSWNN "UOHN}ISUI apIsino ue Aq papiroid suondwinsse 1oxew [endes Bunjool-premio) uodn paseq 8ie SOLBUSIS JoXeW SNOLEA Sje|nwis 0} pazi|in
suondwnsse UONEIASp PJEPUE]S pue uinjey "suoneao|ie 1o61e] oy} Ul SSSe|o 19ssE ay) Juasaldal jey) seolpul 1exieuw Jofew ay) jo souewlopsd paje|nwis dyi Uo paseq aIe siNsay

‘599) JO SaXE) S0 [eJepay Jo 8jels Aue 1oy Isnipe Jou op spA “suinjal [enuue sbelsae ale peoualsjel sebejusosed

uiney -obeISAE JIBY} WOl SUINSI JO SoUaIsyIp aU} Jo pesids auj 'si Jey) Aouspus) [EJJUID JO SINSESW B S| UCHEIASP PIEPUE]S "PlOYsaly} ouy1oads e mo|aq JO SAOQE S| Jey) snjea

B U] NSl suonela)| sy} swr Jo abejusoied ay) BuluiLLS)ep pue SUOKEIS) AuBW Joj BININ} BY) OJuI suINal pajenwis Bunosiod Aq pajejnojed ale saniqeqold “sJeak Jo Jequinu Jejnoied
B Jo}e panailyoe aq Ued winjal Jejnoiued e yey; Aujqeqord sy moys o) sdwape 3| "uonejnuwis opeD siuoly Buisn pajosfoid sem anjea Buipus ofjojuod Jenonted e jo abueyo ayl

-afueyo sjexiew se awi) JBAO pue asn

yoes Upm AIBA [IM SINSal S 81BMYOS SU) ‘}IiNsal e Se pue pajessusb Ajwopuel | 0Ueuads Yoe3 's)nsal ainjny jo seejuelent jou aie pue s)nsal JUsW)SaAU [enjoe JOsial Jou op ‘ainjeu ul
[eoneylodAy 218 SBWOoINO JUSWISSAUL SNOLIEA JO pooyiay| 8y} Buipiebas e1emyos uonedoljy 18ssy 1oa11q sJeisbuluiopy Aq pajeseuab uoneulol Jayjo Jo suonosford syl LINVI¥OdNI
'suone|nwiIg olJed Sjuo

‘Juswdojonsp

fiojenbai Jo jeonijod ‘olLiouose sjbuls Aue 0} AjiqelsuinA peseaisul Jiay) 0} anp 9|qndadsns SI0W ale SSLISNPUI IO S10J99s oYyIoads pue paloadxe ale suondwnsse }oy/ew [endes o}
SuonelBA "pozIieal aq || UIsIay pauonusw suonoaloid ay; jey) 8oUBINSSE OU S| 219y} pue awi) Aue je abueyd o} Joslgns aie pue ejep Bujoo| premio) sie suondwinssy 1axe [eyded

:'suondwnssy 1axie [exded

‘$50] E JsuleBe j08101d Jo Jo1d B 2INSUS JOU Op UOHEDO|IE JOSSE PUE UOHEDYISISAI] “YSU SSAJOAUl Bunsaaul ||y "suinjal 8onpal pinom Yolym sasuadxs pue
$69) JNdUI PINOM X8pUI UE Jo soueuLiopad ay) dlwiw o} syduwene oym Jojseaul AUy JUSWISSAUI Ja11p o} S|gE|IEAR JOU SJe SSOIpU| "SHNSaI anjny Jo sejuelentd e jou si souewlopad jsed

‘uleJay passnasip souewlopad

JuBUYSSAUI By} [enba [jim Jo Sjqe}joid 8q [IM 2INJN) Sy} Ul SYEL SM SUOISIOSP JO SUOHEPUSWILLIODS] JUBWISSAUI S} JeY} Jo ‘ajqejyoid 8q [IIM JO d19m Passnosip s10j0ss Jo ‘sBuipjoy
‘suonoesuel) Anoss Aue Jey) pawnsse a4 jou pinoys 3] “Aundss Jejnoiued Aue [j9s Jo aseyoind o} UONEPUSLILIODa] B PAISPISUCD 8d Jou pinoys Hodal siy} ul papiroid uoljeuuoju 8yl

SNOILINIA3A ANV S3J4NSOTISIA LNVLAOdNI



yoauq Jeysbuiulopy :eoinog

@g.—”- HHZOEE SNOILLMIOS AYVIONAId TYNOILNLILSNI L2

*sJojoe) Juaseyip Aq pasusnpul ale Asy) esnesaq sjuswaaow aoud ¥2031s AN Yyum paje[aiod Aj@solo Jou ale sjuswanow aoud 3203s pjob ‘Ajesieauon
*$8210} swes ay} Aq pasuanjul aie saoud a1eys Ji1ay) asnedsaq uolielalod jo aaibsp ybiy e aaey o) pus) s300)s AN jje 's|dwexa 104 ~awi} jo pouad e Buunp ss|qeliea om} uasmiaq diysuonelsl ay
‘uolje|a109)

"ofojiod e 0 UoNEINSQ PIEPUB)S 8y} AQ papiap
uinjal ss80Xa 8y} 0} [enba i ol BY1 “HSH 1O} JUSLWISNIPE JNOYYIM UIN}aI SSS0XS [B10) 8Y) S| UINJal $$80X8 3y -oljojuod B ul uaye} Ysiy [e)o] JO un Jad uIn}al SS80Xa SUj} SINSBSLU Jey) JNSIIE)S YSU
‘oney adieyg

‘suIn)aJ adnpal pinom Yolym sasuadxa pue s} Jnoul pinom xapul Ue jo ssueuuousd

3y} olunw oy sydwoye oym Jojsanul Aue jey) sjou o) Juepoduwl s )i pUB SISSE[D JoSSE Jussaldal Sa0Ipul SNOUEA “SSIIINISS d1i0ads JO SOXE} SWODUI [BIOPS) JO SJe]S '$88) JUNODIJE Ojul BB} JOU S0P
urRIBY PAsN UCHENSN[|! JOIUO. S JUSIOIT S "YSU JO |9AS] YOS e paZIWIXEW g piNom suinjal yalym Buole aaInd e — Jajjuold jusiowyd, [eoia108y) e 0} sebueyd diysuonejos uinjaipisu ay) ‘(suo uey;
$59| sl uolje|@1109 Buluesw) dejs %o0| Ul SBAOW JOU Op Jey) SSSSE|I J9SSE JO LONIPPE SUI YUAA "SU JO S[9A3| [euonippe Bulwnsse Jo) uinjal Jaybiy e oA1998] 0} 389S SI0)S8AUl ‘A|[eIouss) - Jsnuol Juaiog

'suouyeq

'$)509 uonisinboe Jaybiy sousiadxs Aew Jo sojes abebuow

Jo sajel Jual ul 8sealoul ue sdusiadxa Aew (sisni) JUSW}SSAUI S)]SS [eal) S| | JUSWUOIIAUS ).l 1saIajul Bulsll e u| “sjuawisanul 9)e)so |eal o} sysu [enualod Juasald [|e sejel jseiojul pue sme|

Xe} ‘sexe} Auadoid ‘SUOIIpUOD JILIOUODS ‘S1eJSS [Bal JO SN|EA Y} Ul SSUI98(] "SIUSWISSAUI PALISISAIP S10W UEY) Sysl Jajealb pue jusiayip o) 10afqns aq Ueo aje)se |eal se yons Buisaul 10joss oyoads .
"92U30s9j0sqo pidel 0} Joslgns aq Aew s991/u8s pue sjonpold sy} pue ‘uoiadwos 8213y 0) 10a(gns ale Alysnpul ABojouyoss) sy} ul sejuedwo?) -

su
pue Ayejon ssjealb u ynsas Aew pue ‘suoijisod 1anss| pue 100as pajyblam JaAo aney ABW SJUNOJDY 'Jjom SE SaINsodxa SNO0J-10)08s pue des-jlews ‘[euonewssiul o} 1oelgns aq Aew soiopuod asay | »

"pabpay Buiaq Juswyseaul ay) Jo asoy) yojew jou Aew juswnusul Buibpay e jo anjea ay) ul sebueys -
"JIOSIAPE [ejouBUl JNOA WOl S|qe|leA. S| yolym ‘snijoadsoud s pund ydea ul pasojosip A|Iny a10w aie sysu pajeloosse pue pakojdws salbajelys Juswissaul ay) "abesaas) Jo

asn jeijuejsqns e axnbas Aew spun urenss Aq pasn salbajelis JusWISaAU] Y| "SJUSWIISaAUL SLIO3U| paxyy 10 A)Nba |BUOIIPEI} YIIM PaJeIDOSSE SS0U) UBY) Juaiayip Ajjenueisqns pue Jayealb Ajjenusiod aie
SHSU 959U | "SJUSWISIAUI SAIJBUISYE MBS} 10 SUO U} sjuswisaaul Buijenussuod ji Apenomnied ysu Jo 9a16ap ybiy e sajoaul Aew pue ainjeu ul aale|ndads paiapisuod Ajjeisusb ale sjUsW]SaAUl SABUIBYY .

"SIUSLUISAAUI 1IN Yim pajeloosse suonesidwi Xe) ay) Buipiebal uonewlojul jeuolippe oy JASIAPE X} INOA JNSU0D ases|d ‘jusulieal)
Xe} |-} 9Sned pue ‘Sjunodde vyl 10 YS|y3 Jo) ejeudoidde aq jou Aew sq Juswieal} xe) anbiun ug jnsal Aew yoiym ‘spun (4.} diysisuped paywi JOSe\ Ul 1S9AUl ABW SJUNODJE SUI0S .

*SJUSLIISaAU] 2)e)SD [Bal 0} SysU [eljus)od Juasald [je sajel }SaIsjul pue sme|
xe) 'saxe} Apadoid ‘suoRIpuod D1WOU0DS ‘Sje]sa [l JO BN[BA By} U] SBUI8(] "SJUBLISSAUI PRIISISAIP 2I0W UBY) SYSI 19)ealb pue Jualayip o} joalgns aq ued aje)ss |eal se yans Buijsaaul J10)93s ayoeds «

‘Buisii a1e ||le1ano saoud usym spouad Burinp usas suopenony aoud dieys aq Aeus 219y} pue a[i1BjoA 8q 0} A9l e S8IJIPOWI0D Jaylo
pue s[ejaw snoioaid 1o} sjoylely ‘saioljod Alejououl [BuonBUISiUl 9SISAPE pUB ‘AJIpowwod Jo Ansnpul Jeinoiped e Buijoaye s10)0ss U sabueyo ‘sjuans [eajjijod usppns 'SUOIIPUOD JILIOUOIS [E2I9AD dle
S3IPOWILIOD Ul SJUBLL)SDAUI S,puny SY) JO AN|eA Sy} J094e P|INod Jey} s1oioe} ay) Buowy “ssoj Juswisaaul 1o} jenuajod Jueayiubis sy} Jo asnesaq anie|ndads pasapisuod Ajessusb si Buipely seijipowwo? .

*$I9NsSI paysiqelsa alow Jo Jabie| uey) sasso| Jueayiubis aiow layns se j|am se ymolb [enueisgns alow
azijeal 0} A[al] a10w aq Aew sajuedwod paz|s-pill 10 JBMBU 1O JSj[BWsS JO SY00}S '1o}saaul Auana Joj aleudoidde aq jou Aew ‘aioja18y) pue ‘sysu Jjea1b saajoaul Ajjessuab syools deo-jlews ul Buiysaau] -

‘Sa|JUN0d padojaasp alow Ul 9oy} uey} s|qe)s $s9] g Aewl jey} swa)sAs [eanjod pue ainjew pue as1aAIp $S3| Aj|eJauab ale ey} sainjonJjs 21Wou0dd
108|421 0] pua) Aay) asnedsaq ajije|ona aiow pue pinby| sse| aq Aew sjaxiew Buidojaaap pue Buibiaw] “sjexiew ubialo) paysiige)sa-|am ul Busaau) uey) Japysu aq ued syxlew Buibiaws ul Bunsaau) .

‘A)ejoA o1Wwou099 pue |eanijod sjqissod pue ‘spiepuels Buijunoooe |ejoueuy JualsyIp ‘suoieniony Aoualing Buipnjoul ‘sysu [e1oads saajoAul Bullsaaul |euoeuIBY|

"ysu )el jsaisiul 0} 8|qudasns aioul le YoIym spuoq uuey Buo| uey) spjaik 1amo| aaey Ajjesouab |[m sS8| 10 SIBSA 28IL)] JO SBIILINJEL YIM SPUO] uLSl-HoYS "asu Ajleteusb
saoud awoouy paxiy ‘|e} sejel 1Sa18)ul USUm PUE [jey s2o1id SWosul paxl ‘sl Sojel 1$aIaUl USYM ‘AlleJauan) “saold aWoIUl paxi) PUE SJUSLUSAOL S)Bl JS2IS)Ul USam]aq dISUOIIR|dl 9SISAUI L. S| 8184 ] »

'sysid ||eo pue ‘(spo2 xe) sy} o} sabueyd) aane|siba|
‘juswiseAutel ‘ajel jsalsjul ‘Anpinbi) pue jexuew ‘(sjuswAed jsassjui pue [edipuld 1o Jnejep Jo ysi) Jpalo 0} pajiwl] Jou ing Buipnjoul s)su snouea o) pasodxa ale (,Spuoq, 10) Sa1JINJ9S SWOJUI-PaXId «

sysiy

SNOILINIJ3A ANV SFHNSOTOSIA LNVLHOdNI



10811 Jeysbulwopy :80inog

Oghu AHZO% SNOILNTOS AYVIONAId TYNOILNLILSNI Liig

ooy Blag 0197 - spun4 afipay

06'C used sn

09'€ 14 21862160y SN

08t pebpayun Annb3 syexyep Buibiswg

8’8 pabpsyun Anbg de) abieq padojeaaq SN-uoN

¥6'L (piwg) Aunb3 ded pin/ews sn

(42 Ainb3g deg abie sn

uesap

onawyLYy

SOUSOElS SSe|O 1essy

s29 689 S§°L uespy opawyuy

alel1apo wu%ﬂ%i ymols)
Sohshels XIN 1essy

"MEYO Mo]aq 8y} J0} SoxXIW Josse Jo} i abed sag

"an[eA Uesw Y} L0l UONBIASD pasenbs
8y} 40 anjeA psjoadxe ay} sjenba Yyolym ‘SouUBLIBA SU) 40 JooI asenbs sy} s1 i ‘suinjal Aispenb Buipiebay ysu se pemaiA AjuoWWOD ‘A)|INB|OA 1O ainsesw
‘uonenaq pJepuels

‘uesw ofjSwWylLEe SY} MoJaq SABMIE SI

1 AJeA suinjal USYAA "JUBISUOD SJB SUINISI Usym Ueaw d)SWwy)Le 8y} SE alles ay) Sl Ueaw dujawoal sy “Januol) Jusioue auj Jo pus Jaiisi ay) e Ajjeicadse 'sexiw J9SSe Jusiowa sy} Ul
ssouslayIp [rybuluesw 0] pes| UEd uInNjs UBsW dllsWYILe pajoadxe uey) Jayjel uinjal uesw ouawoab pajoadxe uo buiziwndo ‘pouesd Aisas uonedo|je Jesse awes ey o} Yoeq oljojuod
Jiay) Buouejegal aq [jim pue awi) Buo| e 10} BusaAul S| oym 10)saAUI Ue 10} souBwLIouad JO SINSEaW JUBASIS) SI0W E S| Ueail Jujewosb ay) ‘'spiom Jeuyio U] "pouad Jxau sy} 1o isnf uinjal
pajoadxe Buiziuxew yjim psuisouod [spow polsd-ajbuls e si yoiym QAN [BUOIUSAUGCD 8U) 0} }SENUOD Ul Juiodmala pouad-inw e Bupje) si Jasn ay ‘ainseawl pJemal siy) Bunosiss Ag
"goueuLOped JO aINSESW pIEPUE)S SI0W B S|} 9SNEJS] UINISI UBSW JIJSWYJLE UBL] DISIE]S JEl[IWE) DI0LU B S! }| "SSIE|NWNIOE Y}|BoM ISB) MOY SSINSESLU UINJal 8y - UBSJ JLjSWosn)

"JUSW)SAUI 40 poliad JX8u SU} JSAO UINjaS JO 1SBD2I0) B S| LINSJ UBsW Siawyiue peypadxe
ay) yaiym u jspow pouad-a|buls & s| QAW [BuonuaAuod syl “(OAIN) uoneziwundo soueLBA-UESW [BUOIJUSAUOD Ul pJEMS] JO 2INSESW Y} SI UIN}S] UBSW JpaWyLe 8y | — Ues|y onswWylly

‘panunuo? suoniuyed

SNOILLINIA32d ANV SFANSOTOSIA LNVLIOdNI



eng seysbuiuopy :eoinog

STV ANOWAVI SNOLLNTIOS AYVIONGI TYNOLLNLILSNI  Lils

‘Asyun ) pue ‘puejiey|
‘uemie] ‘ealyy yinog ‘eIssny ‘puejod 'sauidd IUd ‘niad ‘ooo0.o ‘ooixapy ‘eishejep ‘eaioy ‘BIsauopu| ‘eipu| ‘Aebuny 1dAB3 "ojgnday Uoez) ‘eiquiojon ‘euly sy ‘lizeig :sauunco
12ew BuiBlswe 1z Buimojoy oy Wwioy senunoss papnjou jsi| ay) '‘0L0Z ‘Le dequisas(q jo sy sjeylew Buibiaws 40 sagunoes Alinba pais)sibal Sjuesauday :Aunbg siaxle|y Buibiewig

‘wopButy pajun ey pue ‘PUBLIBZIMS ‘UBpamMS 'Uledg ‘slodebuig

‘leBnuog ‘Aemion ‘PuElBSZ MBN 'SpuepisiiaN By} ‘ueder ‘Ajey) ‘|jseus| ‘puejay) ‘Buoy) Buon ‘asesig ‘Auewsn ‘souel ‘PUBlUL] Hpewuaq 'wnibjag ‘emsny ‘Bl[eNSNY S2LUN0o Buimoj|oy
4} Woy senunoss pspnjoul Jsi) sy} '010Z ‘L€ Jequiese( jo sy "BpEUED pUE "g'N 8y} Buipnjoxs ‘sjexsew padojeaap Jo saiunoss Ainba Paieisibel sjussaidey Ainbg QIS [euonewsiy
“wopButy payun sy pue ‘puepszimg ‘uspeamg ‘uieds ‘siodebuig

‘lebnyiog 'AemioN ‘puejesz M3N ‘spuepsyiaN sy} ‘uedep ‘e ‘|eeus| 'puejey) ‘Buoy Buoy ‘esaig ‘Aueuuso ‘souel ‘puejuiy Mewueq ‘wnibjag ‘esny 'Bllelysny 'saLjunoo Buimojjo;
84} Woy senundss papnjoul jsy ay) ‘0102 ‘L€ Jaquea( Jo sy "BpeUE) pue 's'n ay) buipnjoxs ‘siesuew padojansp jo senunoss Aynba paieisibal siusseidsy Aunby |euonewsyu|

‘Senlnass 008’z Asjewixosdde sepnjpu S8juedwoo Jo isi| sy uoljezijeyides yaxJew siay; pue Sonstisoeleyo Ajjenb sysinbai o uoneuiquwos
B U0 paseg 'qq/z$ pue Wwo.L$ usamiaq Ajjessusb des jaxieww e Buney pue sbueyoxe "S’N B U0 papey) ‘sanunoes Ainba palsisibai sjussaideay :Ainb3z deg pinyews SN

suondiuose( sse|) jessy

SNOLLINII3A NV S34NS019SIq INVLHOdWI



108.1 JeysButuiopy :a0inog

«STINVE ANONWAVY SNOLLNT0S AMYIONAI4 TYNOILNLILSNI  Lilol

‘Pepn|oxa ale ‘saAneAlisp pue ‘spuoq sjel Buneoy

'Spuoq [ediiunw sjgexe; ‘senssi PelaeWSY ‘spuoq papunjaid pue ‘(Bunel VYVY/EEY B UIIm spuoq paunsul |je Buipnjoul) Spuoq painsul ‘'spuog snuanal 'spuoq uonebijgo |eleusb

40 SAISN|DUI I 18| SIY | "UOKjIW G/ 4 1SB3| e JO uonoesties e jo yed se panss| 8q pue ‘uoliw ¢ iSes) 1e Jo enjen Jed Bulpue)sino ue arey ‘0661 ‘L€ laqusosq Jaye sjep-pajep e aney
‘sjel paxy 8q jsnu! spuoq sy | U3y 'des ‘sApooy ssiousbe Bujes Buimoljoy ay} Jo omy 1ses| je Aq (Jsybiy Jo -gg g/ceeeg) apeib-uswissaul psyes S8llnoas awoodul paxi4 |4 [edpjunpy

"8|qiBije ale sanssi s|gexe) Aiiny Ajuo pue

‘sienlew |euoibai pue [eqgo|B 8yy ul panssi Ajoignd aq ‘yoyl4 pue d®S 'sApooy jo Bune s|ppiw sy} Buisn speib uawiseAul pajes aq 1SNW SalLIN0ag 'suoiBal Jolew aaiy; ayy ul Apeaije
jou sapunass a|qibije-xspu| vt | pue ‘UBIpELED ‘UBA-0INT ‘igfjopoing spelb jusussAul sspnjour osje dno.b sy} ‘uoyippe uj “OUded-UBISY pue ‘uesdoing-ued ""g'n 8y suoibal
1eqo|6 Jolew saiuy jo pesudiuos Ajebiej ase sjusnysuog ‘sianssi syesiew buibiswe pue psdojersp Uioq WoJy spuoq peziunoss pue ajelodion ‘PelejesjuswLIBA0b ‘Ainsesn alei-paxy
-epnjour o1 sanssi Aousuno-pinw Bunuasaidal ‘siaxiew Aoualing |eoo) Jualayip Inoj-Aluemy woy Jgep epelb jusiuisaaul [eqo|B sepnjou| :(awoouj pexiy PEOIg SN-UON) |4 peoig [eqojD

‘Asxiny pue ‘puejiey | 'UBMIE| ‘BOLY LINOS ‘BISSNY 'puejod 'saulddijiy4 ‘niag ‘000010[ '0iXapy

‘eisheje|\ ‘esioy ‘eissuopu| ‘eipu| ‘fuebuny 1dAB3 'ongndey yoszg 'Blquwojog "euyn ‘spyo ‘izesg 's821pul Ajunod jespew BuiBlsws |z Buimal|o} auy Jo sisisuoo siaxiely Buibiswg
IOSIN 841 '010Z ‘L€ Joquisna( 4o sy ‘suoneauisselo Aiunoo (4yy)) puny fejsuoly jeuoneuwsa)u| pue dnoib SLiooul yueg puop Buisn siseq jenuue ue uo PamaiAal pue paseq-sajn

si JeyMiely Bulbiswg ue se uonealyissefo pue Ayjiqibije Anunog ‘sianssi |\ s)elodioo pue ‘ublalenos-jsenb ‘uBiasenos WoJ 1q8p pajeulwousp Qs sepniou| 1geq siaxe buibiewg

'sanssl ||Iq Aunseal|
Uiuow-sauy; 3se| sy} Jo Istsuod saalpuy jjig Ainseas) UIUOIN-8a1y | 8] “Jexlew o} paxiew jou ale Jey) sebelane PIoIA jo sjusieainbs uinjas Alyuow seinsesw Xapul syl :ysed sn

S8lINoas swoau) paxy peles AlYBly aiow o} sARe[al SySL Ripinbyj pue ypsio Jueoyiubis reyus pue Ajenb epeib uswiseaur mojaq pajel sie spuoq
PIBIA YBIH "saRiunoas 1gap “su Jaybiy ‘pajel J3MO] Ul spusuasaAUl yBnoJy) uInjas [B)0} JO/pUR SWOoU| JUSLIND SZlWixeLl 03 xoss jey) siebeuew syussaidal ssejo jasse SIYJ :pISIA UBIH

“SUCHIPUOD 3231 J3Yl0 pue sslel Jsalsiul u sabueys
Uim Azea Juim yoiym senunoss sy 40 spjeik pue ssoud JeyeW By 0} Aidde jou op 1ssi8jUl pue [ediound jo juswiAedal jo Sesjuelensy ysi Jo |aAg] Juspnid e Jo sdueusjulew Aq pansiyoe
‘aAnoelqo Alepuooss e s uonealesaid [eyided “senunoss 1qsp Ayenb 1sybiy ur sjuswissaul ybnoiy swoou; JuaLing apiacid oy %23s jey) siafeuew sjussaidss ssep jasse siy] ‘sjesodion

"Asuol 850] Jou |jImM NoA 1ey; esjuelenb ssop pue sailinoss BuiApspun ay; uo isausiul pue [ediound Jo JuswAed Aawng 8y} 0} Ajuo
sol|dde Bunjoeq uswuierog 'senunoss Aousbe Juswuienoh ‘g pue salnsesl] ul Ajuewnd Bupseaul Aq swoour wies 0} >@es jey) siebeusw syussaidas ssep jesse SIY L Juswulanog

‘Auniew jeuy jnun seak sue 1sE8)| Je pue 'yoli4 pue 43S ‘sApoopy Jo Buyel sjppiw ayy Buisn

laybly Jo (-ggg/-gag/ceeq) apelb-jusunsanul pajey ‘Bulpueisino junowe Jed WNWIUIW UWQSZ gSN 'Senunoas 8jejodiod pue 'pajejsi-uslIanct 'Ainseal | 104 ‘apnjoul soisueBIEyD
layuny "ssjesodioo pue ‘(ygap Ajuoyine IE00| pue ‘leuoneueldns ‘uBialenos fousbe “a7) senssi pejejal-juawuisact '(1eak suo uey) siow 10 sanunjewW Bululews aasy Jew) Ainseai|
'S™N @y} jo suonefigo aignd “a'1) Seunseal] ‘SN :sonsusioeIeyd BUIMO||0) BU) UM SiesA € (Burpnjaul Jou 3ng) o3 dn | woyy abuel Ajunjew auy ul senunoas sapnjou| |4 O/9 Loys SN

IW 0GZ$ ¥1ses) je jo Junowe anjea Jed Buipueisino ue aney pue ‘fjunjew [euy o} Jesk suo jses) je 8ABY saimes; [[ed jo sse|psebal Yol '48S 'sApooyy ‘sausbe
Bunes Bumojoy sy; Jo omy ises| je Aqg (Jeybiy Jo -ggg/ceeg) speil Juswiseaul psje sq 1SNy “senunass ybnouyy-ssed sbebuow pue ‘sa)unoes ajesodiod pue JuswuIsAcH ‘'ssnunoss
P8X0B(-}9SSE JO SAISN|OUI JoMIBW PUOQ BB Paxy apesb Juswisanul ‘g M suy SieA0 SSE|D J9SSE 8U] "S8f}lIN0SS pajeulousp Jejjop pue ‘8|qexe} ‘pausisibei-033 (|4 91ebaIbby SN

‘penuiuog suoidiiosaq ssejy jassy

SNOILINII3A ANV STUNSOTISIA LNVLYOJWI



SNOILNT0S
Og.—”u AHZOEE AYVYIONAId TYNOILNLILSNI  LLLL

"0U| ‘e1oueuly SSWep puowAey JO yewspes paIsisibal e s| @SoWel puoLLAEy

“OdIS/THNIL Joquiaw o] 'S8IAISG [EIOUBUIY SSWER PUOWARY 810Z O 6102/0€/9 sandx3
"0dIS/2BUBLOXT 5O0}S SHOA MON JOqUISW “Ou| ‘SS)BI00SSY B SBWET PUOWARY 810Z O GL0SS1Z-8LSAl
Aypinbiy

aAlejal Joj ajesuadwion 0 3yBnos AjjeoidA) sie uinjal Jo sajel JeyIew-ueyl-jeneq 'suonenobsu syeaud u) ‘Bupueuy 0g "ol ‘ajeAud sajuedwoo oyqnd axe) o) pesn [ended o} jendeo
dnyuels Jo aunjusa woly sbues sjuswnsaul yong “sejueduwios sieaud se [lem se 2ljgnd uy sjusunsaaul Aunbe pajenofisu sjeaud aquosep o) pasn uue) e si Aunbg ajeAud :Aunb3 a1eALd

'SixJew dn uey} sjexiew umop Bulnp suinjal Jaybiy suqiuxe Ajjeouiolsiy xepu| saIsuaLed 19BN 404 8U} Ul pun) Y (d9S) SeWwyouaq joxew

[essusb oy o} uonellIoo aAReBau e smoys 'seinjny paBeuew pue Buyjes Loys se yons seibajens paselg-Loys ul abebus Ajeieush jeyy spuny ul SISaAU| ‘solsHajoRIeYD BUIMO|(0) BY) JO
Sloww 1o auo Jqiyxe SAISUSSR( IS, SB PRUISSEID S04 "siseq Ayluow e uo aIe Yolym SUINjR) S884 ||y J0 38N PUB Uejlo@ SN Ul S19SSE Lodal spuny ||y “SyluowW | Jses| 1e 1oy Buipes
Ajsnnoe usag aney Jo Juswebeuew Jepun UOIli 0S$ 1SBS| Je SABY JBU) SpUny SI0USHO PUB DRSBLIOP 0GQ JOAO SSPNIOUI UDIUM ‘Xepul psjybiam-jenbs ue si )| "sjunoooe pabeuew 1o

spuny ybnoy siebeuew SjdNINW Y}M JSSAUI YIIYM ‘SPUNY JO pUNy SUIRUOD AX0Ld B SB pasn Si Xapul SU) 0S puB LUOHIUYSP 10UIS aU} Aq SSE[ 1OSSE LE JoU ale spun4 abpsy :spund sbpay

1eak yoes jo Buluuibaqg sy) e paouejeqgal pue pajybiom
-Un sl yoiym ‘€0z Jeak au) Joj xapu| 1D Aejoleg sy jo uone|najeo sy} ul papnjou; swelboid Zgg Apuaiino ale a1ay| “siosiApe Buipey Aypouwiuod yo soueuLopad salejuasaldal
10 ewyouaq Alsnpul Buipes) e si xepu| LD Aejoleg sy Axoud B SE POSN S| XOpul UB 0S PUB UoIIULSP 10L)S 8} AQ SSBJO JoSSE Ue Jou ale sainng pebeuely :saining pabeuepy

"s}oyIew dn uey} S}SyJEL UMOP

Buunp swinjes Jaybly s)qIyxe A|[BaLI0ISIY XSpuU| SAISUBKEQ 18BN 404 U} U puny V (d8S) SieLLoUS] 1axeL [eieush sy 0} Lone[aL0d aajebsu e smoys ‘seininy pebeuew pue Buljes
Hous se yons saibejess paseiq-Hoys ul ebebus Ajjeseusb jeu spuny ul siseaul :sonslsloBIEUD BUIMOI(O) BU} JO BI0W IO U0 JIGIUXS SAISUSJQ 18BN, SE PRISSEID S404 'SISeq Ao
€ UO aJe Udlym suinjal s884 v 40 19N Pue Je|jog SN Ul sjasse Lodal spuny |y "syjuow g 1ses| Je 1o} Buipes Ajlpanoe usaq sAey 1o juswebeuew apun ol 0SS 1Se3] 18 sARY Jeu
SPpUn} 8J0Ys}o PUE JRSBLIOP 0G9 J8A0 SapNjoul Ydlum ‘xapul pajybiam-jenba ue s) 3] 'sjunoooe pabeuew 1o spuny ybnoy) siebeuew s|diNt YIM JSeAUI YOIYM ‘SpUN} JO pUn) SUIBJUOD
Ajuo xepui 8y "ssixoid Se pasn ale S80Ipul BU} OS PUE UORIUYSP JOLIS B} AQ SBSSEJO JOSSE JOU SJB SSARRUISHE JO SOL0Be)eIgNS BY) PUE SOARUISHY :(32jong payisianiq) seAleUIB)Y
"uoljeuWSpPUOD 10 AYBNSED WO S9SSO| pue ‘BuIp|iNgonc ‘smej

Buluoz ‘sajel 1sausyul ‘soxe) Apadosd Buiseaoul ‘senjea Auedoud ul Seulfoep UM POJBIOOSSE SYSL SABY SOILINOSS SJE)SS [E8) Ul SJUSLSSAU "S| Ty puUgAY Jo ‘'s]13Y Swooul paxy ‘'s1 1Ty
Ayunba spnjour Aew suoisod 1|3y 8y seluedwoo Buielado sjeisa [eal pue (S| 3y) SISNI} JUBLISAAU] S)B)SS [ea1 Ul suolisod axe) Ajjeiausb pesjsul jng ‘sjelse [Bad Ul Aj}2a.1p 1S8AUI JoU
op s1eBeuely 'saRLNSS alejsa |eal Ul SIUSWISBAU] O UoIeUIqIOD & YBNOIY) UInjes |ejo} Jo/pUB SWIODU| JUSLIND %98 jey} sisbeuew sjuasaide) ssep Josse Siy) :SoNunoes ojels [eey

"elsjlI0 ApInbi| pue azis wnwiuiw 398 0) palinbal Jou sle sjuan}isuUod ‘siojses Auadold pue Juswiseaul fje o) ainsodxs BuliayQ ALOL02S
[QOIS) 8y} SSOI0E S0EdS SE)SS [BS) [BIOISWWIOD BU} JOA0D YOIyM (S13Y) S)SNLL Juswisau| ajels] [esy papes Apignd 4o IS saisusyaidwos sepnjpu] S 1|3y — o1eis [esy [eqo|D

:penuRuos suonduosaq Sse|) 19SSy

SNOILINId3d ANV S3HNSOTISIA LNVLIOdINI



Survey of Capital Market Assumptions
2017 Edition

Horizon Actuarial Services, LLC is proud to serve as the actuary to over 90 multiemployer defined benefit pension
plans across the United States and across various industries. As actuary to these plans, we must develop
assumptions regarding future investment returns on plan assets. We then use those assumptions as we determine
the actuarial values of the benefits promised by these plans to their participants and beneficiaries, as well as to
project plan funding and solvency levels years into the future.

At Horizon Actuarial, we are actuaries, not investment professionals. Therefore, when developing assumptions as
to what returns a pension plan’s assets might be expected to earn in the future, we look to our colleagues in the
investment advisory community. Each year, as part of this survey, we ask different investment firms to provide
their “capital market assumptions” — their expectations for future risk and returns for different asset classes in
which pension plans commonly invest. The information gathered from this survey can help answer the common
question: “Are my plan’s investment return assumptions reasonable?”

Of course, there are many factors to consider when evaluating a plan’s investment return assumptions, such as
its asset allocation and the maturity of its participant population. Any of these factors can make the expected
return for one plan very different from others. Therefore, this report does not opine on the reasonableness of
any one plan’s investment return assumptions. Nevertheless, we hope this report will be a useful resource for
trustees, actuaries, and investment professionals alike.

Horizon Actuarial sincerely thanks the 35 investment advisors who participated in this survey.

 Afenta = Cleveland « L
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Horizon Actuarial Services, LLC is an independent consulting firm
specializing in providing actuarial and consulting services to
multiemployer benefit plans. Horizon Actuarial does not provide
investment, legal, or tax advice. Please consult with your
investment advisor, legal counsel, or tax advisor for information
specific to your plan’s investment, legal, or tax implications.

Horizon

Summary

Horizon Actuarial first conducted this survey in 2010, and
it included 8 investment advisors. In 2012, we first
published a report on the survey results, which included
17 advisors. The survey has expanded considerably over
the past few years; this 2017 edition of the survey includes
assumptions from 35 different investment firms.

In general, expected returns have come down in recent
years. When we focus on the 18 advisors who participated
in each of the last five surveys, we see that expected
returns for equity and alternative investments generally
decreased from 2013 to 2017. During the same period,
expected returns for core fixed income investments have
actually increased. Expected volatilities for equity
investments have decreased in recent years, but have
remained relatively flat (or increased slightly) for other
asset classes.

As we have seen in prior surveys, expected returns are
noticeably lower over the short term than over the long
term. This trend is apparent when we focus on the 12
advisors who provided assumptions for both the short
term (up to 10 years) and long term (20 years or more).
The difference is mare pronounced for equity and fixed
income investments, and less apparent for certain
alternative investments such as real estate.

For ongoing pension plans without solvency issues, we
believe a horizon of 20 years or more is appropriate for
evaluating the reasonableness of the long-term
investment return assumption. A shorter horizon, such as
10 years, may be more appropriate for evaluating the
return assumption for a plan that is very mature or has
solvency issues. Even for plans with long-term investment
horizons, it is important to understand the potential
impact of lower expected returns over the short term.
Therefore, this survey evaluates return expectations over
horizons of both 10 years and 20 years.

For illustration, this report also constructs an asset
allocation for a hypothetical multiemployer pension plan
and uses the results from the survey to develop a range of
reasonably expected returns for the plan. When
compared to the 2016 edition of the survey, the expected
returns for this 2017 edition were lower over both 10-year
and 20-year horizons. These decreases were primarily
driven by lower expected returns across most asset
classes for many of the advisors who participated in both
the 2016 survey and the 2017 survey.

If you have questions about how the results of this survey
relate to your multiemployer plan, please contact your
consultant at Horizon Actuarial or visit the “contact us”
page on our website, www.horizonactuarial.com. For
questions about the survey itself, please contact Ben Ablin
at ben.ablin@horizonactuarial.com.
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Survey of Capital Market Assumptions:

Survey Participants

Exhibit 1 below lists the 35 investment advisors whose
capital market assumptions are included in the 2017
survey. This report does not attribute specific
assumptions to individual firms, which is a precondition of
the survey.

Originally, this survey was exclusive to the multiemployer
plan community; it included only assumptions from
investment advisors to multiemployer pension plans. The
survey has expanded over the years, and it now includes
assumptions from investment advisors outside of the
multiemployer plan community.

Of the 35 sets of capital market assumptions included in
the 2017 edition of the survey, 26 were provided by
investment advisors to multiemployer plans, 6 were
obtained from published white papers, and 3 were
provided by investment advisors who do not consult with

2017 Edition

Investment Horizons

multiemployer plans. The different types of firms

participating in the survey are indicated below.

Exhibit 1
2017 Survey Participants
AJ Gallagher Merrill Lynch Global
Alan Biller Institutional Consulting
AndCo Consulting Morglt\i/,rzlﬁta%nel;y emealth
aontHEII New England Pension
The Atlanta Consulting Consultants (NEPC)
Group Pavilion Advisory Group™**
Bank of New York Mellon* Pension Consulting Alliance
BlackRock* PFM Asset Management,
Callan Associates LLc
CapTrust RVK
Ellwood Associates Segal Marco Advisors
Envestnet** SE!
Goldman Sachs Asset Sellwood Consulting

Management
Graystone Consulting

Investment Performance
Services, LLC (IPS)

Janney Montgomery Scott,
LLc

J.P. Morgan Asset
Management*

Marquette Associates
Meketa Investment Group

Summit Strategies Group

SunTrust Investment
Advisory Group*

uss
Verus

Voya Investment
Management*

Wells Fargo Investment
Institute™®

Willis Towers Watson**

* Assumptions obtained from published white paper
** Advisor from outside multiemployer community

When evaluating the expected return assumption for an
active, ongoing multiemployer pension plan, actuaries
usually consider investment returns over a long-term
investment horizon of 20 years or more. A shorter time
horizon, say over the next 10 years, may be more
appropriate when evaluating the return assumption for a
very mature plan, aplan that has high negative cash flows,
or a plan that is projected to become insolvent.

It is also important to understand the sensitivity of plan
funding to changes in future investment returns. For
example, the actuary for an active, ongoing pension plan
will typically set the plan’s investment return assumption
based on expectations over a long-term horizon.
However, it is still instructive for the actuary to evaluate
the sensitivity of funding results to short-term investment
returns that are expected to be higher or lower than the
long-term assumption.

Survey participants were requested to provide their most
recent capital market assumptions: expected returns for
different asset classes, standard deviations for those
expected returns, and a correlation matrix. The survey
participants were also requested to indicate the
investment horizon(s) to which their assumptions apply.
If the participant develops separate assumptions for
different time horizons, they were requested to provide
each set of assumptions.

In the 2017 edition of the survey, 23 advisors provided one
set of assumptions: of those, 21 specified a time horizon
of 10 years and 2 specified a time horizon of 10 to 15
years. The remaining 12 advisors provided assumptions
over both shorter-term (5 to 10 years) and longer-term
(20 years or more) horizons.

Exhibit 2 below summarizes the time horizons specified by
each advisor, grouped by type. Note that of the 12
advisors who provided both short-term and long-term
assumptions, 11 of them are advisors to multiemployer
pension plans.

Horizon

Exhibit 2
Investment Time Horizons
Advisor Type (A) (B} {C}] Total
10 Years 14 5 2 21
10 to 15 Years 1 il - 2
Both Short- and Long-Term 11 -1 12
Total 26 6 3 35

(A) Multiemployer plan investment advisor
(B} Published white paper

(C) Advisor from outside multiemployer community

3 of 16
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Short-Term vs. Long-Term

As noted in the previous section, survey participants
provided expected returns over different time horizons.
Given current market conditions, many investment
advisors may expect returns for certain asset classes to be
different in the short term than over the long term.

For comparability, this survey groups expected returns
into two time horizons: 10 years and 20 years. As pension
plan actuaries, we often refer to the 10-year expected
returns as “short-term” and the 20-year expected returns
as “long-term.” Note, however, that many investment
firms consider 10-year expectations to be “long-term.”

When comparing the expected returns for the 12 advisors
who provided both short-term and long-term
assumptions,® we see some interesting differences. See
Exhibit 3 below. Expected returns are geometric and are
generally considered to be indexed and net of fees.

Exhibit 3
Average Expected Retums: Short-Term vs. Long-Term
Subset of 12 Survey Respondents
10-Year 20-Year

Asset Class Horizon Horizon Difference
US Equity - Large Cap 6.75% 7.83% 1.08%
US Equity - Small/Mid Cap 7.21% 8.40% 1.19%
Non-US Equity - Developed 6.93% 7.64% 0.72%
Non-US Equity - Emerging 7.96% 8.69% 0.73%
US Corporate Bonds - Core 3.52% 4.42% 0.90%
US Corporate Bonds - Long Dur. 3.65% 4.79% 1.14%
US Corporate Bonds - High Yield 5.02% 6.20% 1.18%
Non-US Debt - Developed 2.51% 3.47% 0.96%
Non-US Debt - Emerging 5.28% 6.23% 0.95%
US Treasuries (Cash Equivalents) 2.42% 3.23% 0.81%
TIPS {Inflation-Protected) 3.21% 3.98% 0.77%
Real Estate 6.20% 6.69% 0.49%
Hedge Funds 5.26% 5.97% 0.71%
Commodities 4.63% 5.02% 0.39%
Infrastructure 6.52% 7.09% 0.57%
Private Equity 9.23% 10.07% 0.84%
Inflation 2.32% 2.44% 0.12%
The 10-year and 20-year returns shown above are the averages for the 12
advisors who provided both short-term and long-term assumptions.
Expected returns are annualized (geometric).

The consensus among these 12 advisors was that returns
are expected to be lower in the short term compared to
the long term. In general, the difference between long-
term and short-term returns is more pronounced for US
equity and fixed income investments.

As noted earlier, the results shown in Exhibit 3 are based
on a subset of 12 advisors. If we include all 35 survey
advisors, the short-term and long-term expected returns
do not change dramatically. See Exhibit 4 below.

Exhibit 4
Average Expected Returns: Short-Term vs. Long-Term
All Survey Respondents
10-Year 20-Year

Asset Class Horlzon Horlzon  Difference
US Equity - Large Cap 6.46% 7.83% 1.37%
US Equity - Small/Mid Cap 6.90% 8.40% 1.50%
Non-US Equity - Developed 6.99% 7.64% 0.66%
Non-US Equity - Emerging 8.00% 8.69% 0.69%
US Corporate Bonds - Core 3.24% 4.42% 1.18%
US Corporate Bonds - Long Dur. 3.62% 4.79% 1.17%
US Corporate Bonds - High Yield 5.06% 6.20% 1.14%
Non-US Debt - Developed 2.18% 3.47% 1.28%
Non-US Debt - Emerging 5.30% 6.23% 0.93%
US Treasuries (Cash Equivalents) 2.27% 3.23% 0.96%
TIPS (Inflation-Protected) 2.85% 3.98% 1.13%
Real Estate 6.18% 6.69% 0.50%
Hedge Funds 4.92% 5.97% 1.05%
Commodities 4.05% 5.02% 0.97%
Infrastructure 6.67% 7.09% 0.43%
Private Equity 9.01% 10.07% 1.06%
Inflation 2.23% 2.44% 0.21%
10-year horizon results include all 35 survey respondents.
20-year horizon results include a subset of 12 survey respondents.
Expected returns are annualized {geometric),

The 10-year expected returns shown above include
assumptions from all 35 advisors, while the 20-year
expected returns include assumptions from only the 12
advisors who provided longer-term assumptions.

While past editions of this survey have indicated lower
expected returns over the short term than over the long
term, the difference appears more prounounced in this
2017 edition of the survey for many asset classes. For
example, the difference between short term expected
returns and long term expected returns for large cap US
equity based on the average assumptions from the 2017
survey is 137 basis points. For comparison, the difference
was 125 basis points based on the average assumptions
from the 2016 survey.

For this reason, it may be more important than ever for
the actuary to evaluate the sensitivity of funding results
to short-term investment returns that are expected to be
lower than the long-term assumption.

Y In cases where an advisor indicated a time horizon shorter than 10 years, the shorter-term expected returns were combined with the
longer-term expected returns to achieve a 10-year horizon. Similarly, if an advisor indicated a time horizon longer than 20 years, the
longer-term expected returns were combined with the shorter-term expected returns to achieve a 20-year horizon.

Horizon
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Differing Opinions

Exhibit 5 below shows the distribution of expected returns
and standard deviations (i.e., volatilities) for each asset
class in the survey, as provided by the 35 individual
advisors in the survey. Expected returns are geometric
and apply to a 10-year investment horizon.? Average
assumptions from the 2017 survey are listed in brackets
for each asset class. As noted earlier, returns are assumed
to be indexed and net of fees.

The exhibit below shows that there are significant
differences in expected returns and standard deviations
among investment advisors. As the saying goes,
“reasonable people may differ.”

Exhibit 5

The differences in assumptions are more pronounced for
alternative investments such as real estate, hedge funds,
and private equity. A contributing factor may be
differences in the underlying strategies different advisors
apply to these alternative investments (for example,

opportunistic versus defensive). To contrast, the
differences in expected returns and volatilities are smaller
for more traditional investments, such as US equity and
US fixed income.

A summary of the average survey assumptions can be
found in the appendix to this report as Exhibit 15. This
summary includes expected returns, standard deviations,
and a correlation matrix.

2017 Survey: Distribution of Expected Returns and Standard Deviations
10-Year Horizon | Geometric Returns

Asset Class [ Avg. Exp. Return | Avg. Std. Dev. ]

® US Equity - Large Cap [6.5% | 16.6% ]
US Equity - Small/Mid Cap [6.9% | 20.2%]
¢ Non-US Equity - Developed [7.0% | 18.9%]
Non-US Equity - Emerging [ 8.0% | 25.4% ]
= US Corporate Bonds - Core [3.2% | 5.5%]
s US Corporate Bonds - Long Duration [3.6% | 10.4% ]
s US Corporate Bonds - High Yield [5.1% | 10.6% ]
Non-US Debt - Developed [ 2.2% | 7.4% ]
Non-US Debt - Emerging [5.3% | 11.8%]
s US Treasuries (Cash Equivalents) [ 2.3% | 3.0% ]
© TIPS (Inflation-Protected) [2.8% | 6.3% ]
Real Estate [6.2% | 14.5% ]
Hedge Funds [4.9% | 8.0% ]
Commodities [4.0% | 17.9% ]
Infrastructure [ 6.7% | 14.6% ]
Private Equity [ 9.0% | 22.0% ]

Equities

Fixed Income
-

Alternatives
> > > >

Expected Return

13%
12% A A
11% A A
A A,
10% A A
‘ =
9% A o
Ao 2ad 4
8% A ~ah A A
7% s wedghoP? a at
a A A
6% A A, 4e®
P 5 0.‘ %
5% A A ! Y ¢
a A
L b D
4% L L - i““
A
. }ﬁ‘, R
2% ¥ .."In 5‘1} A A
1% .
0% =
0% 5% 10% 15% 20% 25% 30% 35%

Standard Deviation

2 The above exhibit focuses on a 10-year horizon in order to include assumptions from all 35 advisors. See Exhibit 16 in the appendix to
this report for the assumptions over a 20-year horizon, based on the 12 advisors who provided longer-term assumptions. Also note
that the exhibit above considers both expected returns and standard deviations. The ranges of expected returns by asset class can be

found in the appendix as Exhibits 17 and 18.

Horizon

5 of 16



" Survey of Capital Market Assumptions: 2017 Edition

Changing Outlooks: Last Five Years

In recent years, there has been much discussion about
whether it is reasonable to expect that future investment
returns will be as high as they have been historically.
Following the financial market collapse of 2008, economic
uncertainty and historically low interest rates painted a
gloomy outlook for future investment returns. Even with
improving economic conditions, interest rates remain low,
and concerns about future investment returns persist.

Exhibit 6 below shows average expected returns for
selected asset classes each year from 2013 to 2017. For
consistency, this exhibit includes only the 18 advisors who
participated in the survey in each of these years.

Note that the expected returns shown below are based on
a 20-year horizon for advisors who provided longer-term
assumptions and a 10-year horizon for others.® For that
reason (as well as the fact that we include only a subset of
advisors), the expected returns shown below are not
directly comparable with those in other sections.

Exhibit 6
Average Expected Returns: 2013 - 2017
11% -
10% ——
9% -
8% T ——
7%
6% | e
5% - —
4%
3% o e
2% i e
2013 2014 2015 2016 2017
= Private Equity 10.3% 9.9% 9.7% 9.9% 9.6%
=S Eq. (Large Cap) 8.3% 7.9% 7.7% 7.7% 7.5%

Non-US Eg. (Dev) 8.1% 7.9% 7.9% 7.8% 7.9%

Real Estate 6.8% 6.7% 6.4% 6.3% 6.4%
= Hedge Funds 6.5% 6.3% 57% 5.7% 5.4%
~US Bonds (HY) 6.0% 6.0% 6.1% 6.4% 5.7%
—US Bonds (Core) 3.4% 3.9% 3.7% 4.0% 3.9%
=S Treasuries 2.2% 2.6% 2.4% 2.5% 2.7%

|
|
Figures are average geometric returns for selected asset classes for the 18 |
advisors who participated in each of the surveys from 2013 through 2017.

|

For this subset of advisors, average expected returns for
equity-type investments such as private equity, large cap
US equity, and non-US developed equity, have generally
decreased over the last five years. Most of the decrease
occurred between 2013 and 2015 and changes from 2015
to 2017 appear to be more modest.

Average expected returns for alternative investment
classes such as real estate and hedge funds behaved
similarly with significant decreases from 2013 to 2015 and
relative stabilization from 2015 to 2017.

Perhaps the most notable change from 2016 to 2017 was
the decline in expected returns for high-yield US bonds.
Over the course of only one year, expectations decreased
by about 70 basis points, from 6.4% to 5.7%.

In addition to expected returns, it is also important to
consider expected volatility of the returns, measured by
standard deviations. Average standard deviations over the
last five years are shown in Exhibit 7 below.

Exhibit 7

Average Standard Deviations: 2013 - 2017

30%
25% | ———
20%
15%
10%

5%

0%

2013 2014 2015 2016 2017

= Private Equity 25.7% 24.3% 23.4% 23.6% 22.3%

——USEq. (Large Cap) 22.4%  21.3%  21.0%  20.9%  20.1% |
Non-USEq. (Dev)  20.1%  19.9%  19.8%  19.7%  19.7%

Real Estate 12.4% 12.8% 12.6% 12.8% 12.4%
e Hedge Funds 9.5% 9.1% 8.3% 8.4% 8.4%
e US Bonds {HY) 11.9% 11.2% 10.9% 10.6% 10.3%
— US Bonds {Core) 5.1% 5.2% 5.6% 5.6% 5.8%
=JS Treasuries 1.6% 1.6% 2.2% 2.1% 2.6%

Figures are average standard deviations for selected asset classes for the 18
advisors who participated in each of the surveys from 2013 through 2017.

In general, average standard deviations have decreased
from 2013 to 2017. This may be related to the decrease in
average expected returns over the same period as
investments with lower expected returns are often less
volatile than investments with higher expected returns.
This trend of decreasing standard deviations is most
apparent for asset classes with higher risk premiums such
as private equity, large cap US equity, and high yield US
bonds.

On the contrary, average standard deviations have
increased for investments whose returns are more closely
tied to interest rates such as core US bonds and US
treasuries. This may indicate greater uncertainty about
the timing of future changes in interest rates or the rate
at which those rates are expected to change.

3 Of the 12 survey advisors who provided both shorter-term and longer-term assumptions, 10 of them indicated no difference in the
standard deviations of the expected returns over the short term versus the long term. For the other 2 advisors, the differences between

short-term and long-term standard deviations were very minor.

Horizon
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Evaluating the Return Assumption

Multiemployer pension plans are usually invested in a
well-diversified mix of stocks, bonds, real estate, and
alternative investments structured to meet the goals of
the Trustees. This typically involves maximizing returns
over the long term while minimizing return volatility.

The actuary of a multiemployer pension plan must
evaluate the plan’s asset allocation and, based on
expectations of future returns, develop an assumption for
what plan assets are projected to earn over the long term.
This assumption is then used (along with others) to
determine the actuarial present value of the benefits
promised by the plan to its participants and beneficiaries.

The actuary will often rely on the future return
expectations of the plan’s investment advisor in
developing the plan’s investment return assumption.
However, as noted earlier, different investment advisors
often have widely differing opinions on what future
returns will be. Therefore, it can be beneficial to keep in
mind other advisors’ expectations when setting the
investment return assumption.

In the following exhibits, we will evaluate the investment
return assumption for a hypothetical multiemployer
pension plan. Exhibit 8 below shows the asset allocation
for this hypothetical plan. The asset allocations are
arbitrary, except for the fact that we made sure to include
at least a small allocation to every asset class in the survey.

Exhibit 8

Hypothetical Multiemployer Plan

Asset Class Weight
US Equity - Large Cap 20.0%
US Equity - Small/Mid Cap 10.0%
Non-US Equity - Developed 7.5%
Non-US Equity - Emerging 5.0%
US Corporate Bonds - Core 7.5%
US Corporate Bonds - Long Duration 2.5%
US Corporate Bonds - High Yield 5.0%
Non-US Debt - Developed 5.0%
Non-US Debt - Emerging 2.5%
US Treasuries (Cash Equivalents) 5.0%
TIPS (Inflation-Protected) 5.0%
Real Estate 10.0%
Hedge Funds 5.0%
Commodities 2.5%
Infrastructure 2.5%
Private Equity 5.0%
TOTAL PORTFOLIO 100.0%

Horizon

Exhibit 9 shows expected annualized (geometric) returns
for the hypothetical plan over a 10-year horizon. These
results may be appropriate for modeling sensitivities of
future funding results to short-term investment returns,
or for evaluating the return assumption for a plan with
severely negative cash flows or solvency issues.

Exhibit 9
Annualized Expected Returns
Hypothetical Multiemployer Pension Fund
10-Year Horizon
10.5% -
9.5% - T
8.5%
7.5% | *
6.5%

5.5% -

4.5% -

3.5% -

2.5% -

Conservative  Survey Optimistic
Advisor Average Advisor
@ 75th percentile 7.20% 8.42% 9.28%
@ 25th percentile 2.98% 3.94% 4.76%
robability of Meeting or Exceeding:

8.00% per Year 17.6% 29.2% 38.5%
7.50% per Year 22.1% 34.6% 44.3%
7.00% per Year 27.1% 40.3% 50.3%

Exhibit 10 shows expected annualized (geometric)
returns for the hypothetical plan over a 20-year horizon
based on assumptions from the 12 advisors who
provided longer-term assumptions. These results may be
more appropriate for evaluating the return assumption
for an ongoing plan with no projected solvency issues.

Exhibit 10
——

Annualized Expected Returns
Hypothetical Multiemployer Pension Fund
20-Year Horizon

10.5%

9.5%

8.5% 1 T T

7.5% - £4

6.5% l ‘

5.5%

4.5%

3.5%

2.5%

Conservative  Survey Optimistic
Advisor Average Advisor

& 75th percentile 7.56% 8.89% 10.12% [
@ 25th percentile 4.29% 5.67% 6.24%
Probability of Meeting or Exceeding:
8.00% per Year 19.7% 38.1% 52.5%
7.50% per Year 25.8% 46.3% 59.4%

7.00% per Year 32.9% 54.6% 66.0%
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Evaluating the Return Assumption (cont)

It is important to keep in mind that the expected returns
shown in Exhibits 9 and 10 apply only to the hypothetical
asset allocation shown in Exhibit 8. The expected returns
will be different — perhaps significantly — for different
asset allocations.

Exhibit 13 in the appendix to this report shows more detail
regarding the derivation of the expected returns for this
hypothetical pension plan.

The following are points to consider when reviewing the
results in Exhibits 9 and 10:

Reasonable Range: When setting the investment return
assumption for pension valuations, actuaries traditionally
constructed a “reasonable range” of assumptions and
then selected a best-estimate point within that range.
Actuaries would often consider the reasonable range to
be the middle 50 percent of possible results, bounded by
the 25" and 75 percentiles.

The applicable actuarial standards of practice were
updated in 2013, and the new standards de-emphasize
use of the reasonable range when setting the investment
return assumption. Nevertheless, considering this range
remains instructive; it may be difficult for an actuary to
justify an assumption outside of this range.

Based on the average assumptions in this 2017 survey, the
middle 50 percent range for this hypothetical pension plan
is very wide: 5.67% to 8.89% over the next 20 years. Note
that the reasonable range is even wider for a 10-year
horizon: 3.94% to 8.42%. This is due to the fact that, while
returns may be volatile from one year to the next,
deviations will be lower when returns are annualized (in
other words, smoothed out) over longer horizons.

Probability of Meeting/Exceeding the Benchmark: For
example, say that the actuary for this hypothetical
pension plan expects its investment returns to be 7.50%
per year, represented by the gold lines in Exhibits 9 and
10. Based on the average assumptions in this 2017 survey,
there is a 46.3% probability the plan will meet or beat its
7.50% benchmark on an annualized basis over a 20-year
period. The probability is lower, 34.6%, that the plan will
meet or beat its benchmark over the next 10 years.

Also note that over a 20-year period, the probability that
the annualized investment return will exceed 8.00%
(arbitrarily, 50 basis points above the benchmark return)
is 38.1%. The probability that the annualized return will
exceed 7.00% (50 basis points below the benchmark) is
54.6%. These probabilities are a bit lower when focusing
on a 10-year horizon rather than a 20-year horizon.

Horizon

Optimistic and Conservative Assumptions: As previously

noted, different investment advisors have sometimes
widely varying future capital market expectations.
Therefore, it may also be interesting to consider the range
of expected returns based on the assumptions provided
by the most conservative and most optimistic advisors in
the survey.

For this hypothetical asset allocation, the assumptions
from the most conservative advisor indicate that the
probability of beating the 7.50% benchmark assumption
over the next 20 years is 25.8%. Using assumptions from
the most optimistic advisor results in a probability of
59.4%. Again, reasonable people may differ.

Limitations: The following are some important limiting
factors to keep in mind when reviewing these results:

e The asset classes in this survey do not always align
perfectly with the asset classes provided by the
investment advisors. Adjustments were made to
standardize the different asset classes provided by
each of the advisors.

e Many of the advisors develop their future
assumptions based on investment horizons of no
more than 10 years, and some returns are generally
expected to be lower in the short term. The typical
multiemployer pension plan will have an investment
horizon that is much longer than 10 years.

e The return expectations included in the survey are
based on indexed returns. In other words, they do
not reflect any additional returns that may be
earned due to active asset managers outperforming
the market (“alpha”), net of investment expenses.

e The return expectations do not adjust for plan size.
Specifically, they do not take into account the fact
that certain investment opportunities are more
readily available to larger plans, as well as the fact
that larger plans may often receive more favorable
investment fee arrangements than smaller plans.

e The ranges of expected annualized returns were
constructed using basic, often simplified, formulas
and methodologies. More sophisticated investment
models — which may consider various economic
scenarios, non-normal distributions, etc. — could
produce significantly different results.

In most cases, adjustments made to account for these
limitations tended to slightly lower the expected returns
in the survey, for the sake of conservatism.
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Comparison with Prior Surveys

Exhibits 6 and 7 showed how expected returns and
standard deviations for certain asset classes have changed
over the past few years. Similarly, Exhibits 11 and 12
below show how return expectations for the hypothetical
multiemployer pension plan whose asset allocation is
shown in Exhibit 8 have changed from 2013 to 2017. (Note
that 2013 was the first year this survey developed
separate 10-year and 20-year expected returns.)

Both exhibits show the probabilities that the hypothetical
pension plan will meet or exceed its 7.50% benchmark
return on an annualized basis over the given time horizon.
Exhibit 11 focuses on expected returns over a 10-year
period, and Exhibit 12 focuses on expected returns over a
20-year period. Probabilities are shown for the survey
average for each year from 2013 through 2017. For
comparison, probabilities are also shown for the most
conservative and optimistic advisors in each survey.

Exhibit 11

Probability of Meeting 7.50% Benchmark
I Hypothetical Multiemployer Pension Fund
10-Year Horizon

60%

50% |- T——— |
40% -—_-""-—\- I

30% —\

20%

10%
Survey Year 2013 2014 2015 2016 2017

——Most Optimistic ~ 52.4% 50.2% 51.5% 51.4% 44.3%
——Survey Average  412% 406% 37.8% 37.7% 34.6%
= Most Conservative 33.6% 34.0% 282% 23.4% 22.1%

Exhibit 12

Probability of Meeting 7.50% Benchmark
Hypothetical Multiemployer Pension Fund
20-Year Horizon

70%
50% | M

50% ‘ _-__\""‘--_—-""-_"""-

40%

309 - /\—\

20%‘|
Survey Year 2013 2014 2015 2016 2017
= Most Optimistic ~ 63.0% 65.4% 61.4% 64.8% 59.4%
—Survey Average 51.0% 50.0% 45.7% 48.8% 46.3%

— Most Conservative 39.4% 41.9% 32.1% 32.0% 25.8%

Horizon

Survey of Capital Market Assumpt’ioné; 2017 Edition

As shown in Exhibits 11 and 12, the probabilities that this
hypothetical pension plan would meet or beat a
benchmark return of 7.50% have generally decreased
from 2013 to 2017. The decrease is more pronounced
when considering a 10-year horizon versus a 20-year
horizon.

For example:

e Based on the average assumptions from the 2017
survey, the probability of this hypothetical plan
meeting or exceeding an annualized return of
7.50% over the next 10 years is 34.6%. For
comparison, the probability was considerably
higher (41.2%) five years ago when the 2013 survey
was conducted.

e Based on the average assumptions from the 2017
survey, the probability of this hypothetical plan
meeting or exceeding an annualized return of
7.50% over the next 20 years is 46.3%. While the
probability was somewhat higher (51.0%) based on
the average assumptions from 2013, longer-term
expectations have remained more stable over time
than shorter-term expectations.

Other points of note when comparing the results from the
2017 survey to those from prior years:

e The results for the most conservative advisor in
each survey from 2013 through 2017 have changed
more dramatically than the results for the survey
average and the most optimistic advisors. Based on
the assumptions of the most conservative advisor
in the 2013 survey, the probability of this
hypothetical plan meeting or exceeding its 7.50%
benchmark over the next 20 years was 39.4%. This
can be compared to a probability of only 25.8% for
the most conservative advisor in the 2017 survey.

e The results for the most optimistic advisor in each
survey have generally remained more stable over
the past five years, though there was a significant
decrease in the probability of meeting the 7.50%
benchmark over a 10-year horizon based on the
assumptions of the most optimistic advisor in the
2017 survey. The probability of meeting the
benchmark based on the assumptions of the most
optimistic advisor in each survey from 2013 to 2016
was at least 50.0%, compared to only a 44.3%
chance using the assumptions of the most
optimistic advisor in 2017.

e Note that the most conservative and most
optimistic advisors are not necessarily the same
from year to year.
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Glossary

The following are basic definitions of some of the
investment terminology used in this report.

Expected Return

The expected return is the amount, as a percentage of
assets, that an investment is expected to earn over a
period of time. Expected returns presented in this survey
are generally assumed to be indexed and net of fees.

Arithmetic vs. Geometric Returns

The arithmetic return is the average return in any one
year; in other words, it has a one-year investment horizon.
A geometric return is the annualized return over a multi-
year period. In general, when evaluating expected returns
over multi-year horizons, it is more appropriate to focus
on geometric returns. However, arithmetic returns are
also important. For example, the expected return of a
portfolio is calculated as the weighted average of
arithmetic returns, not geometric returns.

This survey focuses on geometric returns. Many advisors
provide both arithmetic and geometric expected returns.
For advisors who provided expected returns only on an
arithmetic basis, we converted them to geometric returns
for consistency. The following formula was used in
making this conversion.

E[Rs] = ({1 + E[Ra])? - VAR[R]}¥2- 1

In this formula, E[Re] is the expected geometric return,
E[Ra] is the expected arithmetic return, and VAR[R] is the
variance of the expected annual return.

Standard Deviation

The standard deviation is a measure of the expected
volatility in the returns. Generally, the standard deviation
expresses how much returns may vary in any one year.
Assuming that returns are “normally distributed,” there is
about a 68% probability that the actual return for a given
year will fall within one standard deviation (higher or
lower) of the expected return. There is about a 95%
probability that the actual return will fall within two
standard deviations of the expected return.

Correlation

An important aspect of capital market assumptions is the
degree to which the returns for two different asset classes
move in tandem with one another: this is their correlation.
For example, if two asset classes are perfectly correlated,
their correlation coefficient will be 1.00; in other words, if
one asset class has a return of X% in a given market
environment, then the other asset class is expected to also
have a return of X%. A portfolio becomes better
diversified as its asset classes have lower (or even
negative) correlations with each other.

Horizon

apital Market Assumptions: 2017 Edition

Methodology

The following is a high-level

description of the
methodology used in compiling the survey results.

Standardized Asset Classes

Not all investment advisors use the same asset classes
when developing their capital market assumptions. Some
are very specific (more asset classes), while others keep
things relatively simple (fewer asset classes).

We exercised judgment in classifying each advisor’s
capital market assumptions into a standard set of asset
classes. In the event that an advisor did not provide
assumptions for a given asset class, the average
assumptions from the other advisors was used when
developing expected returns for that advisor.

Investment Horizons

This survey considers “short-term” expected returns to
apply to a 10-year investment horizon, and “long-term”
expected returns to apply to a 20-year horizon.

In this 2017 edition of the survey, 23 of the 35 advisors
provided only short-term assumptions, indicating a
horizon of no more than 10 years. included in this group
are 2 advisors who provided assumptions over a horizon
of 10 to 15 years.

All 12 advisors who provided long-term assumptions over
horizons of 20 years or more also provided short-term
assumptions. In cases where such an advisor indicated a
horizon shorter than 10 years, the shorter-term expected
returns were combined with the longer-term expected
returns to achieve a 10-year horizon. If an advisor
indicated a time horizon longer than 20 years, the longer-
term expected returns were combined with the shorter-
term expected returns to achieve a 20-year horizon.

No Adjustment for Alpha

No adjustment was made to reflect the possible value
added by an active investment manager outperforming
market returns (earning “alpha”).

Normally-Distributed Returns

This survey assumes that investment returns will be
normally distributed according to the capital market
assumptions provided. The survey also assumes that the
investment return in one year does not affect the
investment return in the following year.

Equal Weighting

Each advisor was given equal weight in developing the
average assumptions for the survey, regardless of factors
such as total assets under advisement, number of clients
in common with Horizon Actuarial, etc.
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