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6 years with IMD

13 Years Industry Experience

Zhexing Zhang

Quantitative Analyst
2.5 years with IMD

3 Years Industry Experience

Learn. Invest. Grow. Prosper.




Portfolio Goal

ﬂestment Policy Statement (“IPS”) states top five objectives of the Inflzﬁ

Sensitive Portfolio as:

1. Inflation protection: Provide some degree of protection against the risks
associated with inflation

2. Attractive absolute returns: Provide an attractive return over the long-term
by making investments that provide a nominal total return that rises with
inflation

3. Competitive relative returns: Achieve or exceed the return on the
performance benchmark over a long period of time, within reasonable risk
parameters

4. Diversification: Enhance the diversification of the Fund’s total investment
portfolio relative to public equity and nominal fixed income.

5. Liquidity: Provide a source of liquidity to the Fund when other Portfolios are
\experiencing lower returns due to unanticipated inflation. /
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Policy Subcomponents and Strategies

Policy Subcomponents

Inflation Linked Bonds

Potential Strategies

TIPS

Proxies to TIPS

Publicly Traded Natural Resources

Commodity Futures

Natural Resources

Private Natural Resources

Other Real Assets & Diversifiers

Public Equity
Natural Resources
Public Debt
Oil & Gas PE Metals & Mining PE
Natural Resources Timber
Lending
Agriculture
Infrastructure Real Assets
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Portfolio History

Inception . ) . ) .
January 12010 January 1,2011 July 1,2011 July 1,2014 e e e used with permission-

<~ < - - '

Phase 1> Phase 2 > Phase 3 > Phase 4 >
Portfolio Long Commodities allocation as a diversifier for Dlve;:rf;?jiz(?;:tﬁsset Diversified Inflation Sensitive
Goal: the broader Plan commodities focus Portfolio
* Legacy * Commodity * Added Private Natural Resources * Allocation target changed from 4.5%
Key investments futures t0 6.0%
Events: from PF & RE in.v?stments ($2.1 * Added diversifying strate_gies * Sub-strategies expanded to include
Portfolio (No billion) made over * Natural resources direct Inflation Linked Bonds
new 10 month period lending * Reduced Public Natural Resources
investments) to four different * Infrastructure * All legacy asset history moved into
* Campbell managers * Other real assets (railcars, Portfolio; Timber assets moved into the
timber written copyrights, etc) Portfolio
down by 30%
in Sept 2010
33% BoAML 1-3 Year US TIPS Index
+ 17% Bloomberg Commodities
Benchmark: Dynamically weighted; Index + 50% dynamically weighted
CPI + 300 bp Bloomberg Commodities Index + combination of benchmarks of
Cambridge Energy Index investments classified as Private
Natural resources or Other Real
Assets and Diversifiers
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Portfolio History

*Data as of 1/31/2017

Historical Allocation by Strategy

7.0
6 0 6.1
6.0
5.0
4.3
Z 4.0 :
Rel .
= o 32 %
wr
c 3.0
- == |ncreased Real Assets & Other
Diversifiers (2013 — Present)
2.0 = = B .
=5 F B
@== Reduced Public Natural
1.0 Resources (2013 - Present)
== pdded Inflation Linked
Bonds (August 2015)
0.0

O Lo O

. ’

GNQ &:\} (\'\} 2 > C\:\/ &:\:‘/ Q'\:‘/ 'Q/ C\’)’ ‘j\?’ (\'c) 0 ({'\?) (” > (\'\?‘ ’\P‘ ({Nb‘ &j\i’ (\’\(? 'é? C'é? ‘\:\ ° (\:{0 % C N
FETFITEFITFSTE T LT T TS

Inflation Linked Bonds Public Natural Resources Liquid Diversifiers
Real Asset Lending . Real Assets . Infrastructure
Private Natural Resources Lending Energy s Timber

=== Total Inflation Sensitive

= Inflation Sensitive Portfolio diversification has expanded substantially

= 25 Managers and 49 Funds / Co-Investments
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Portfolio History (contd.)

*Data as of 1/31/2017

Historical Commitment by Strategy

$3,000 M
$2,433 M
$2,500 M . $2,235 M
$2,000 M
$1,460 M
$1,500 M

$988 M $1,088 M

$1,000 M $729 M
$541 M

$500 M $300 M s161M $315 M .
SM . * A * * *

&

.
-$500 M -$228 M s36aM .
-$1,000 M -$619 M
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Inflation Linked Bonds Public Natural Resources H Real Assets & Other Diversifiers
B Private Natural Resources A Total Commitment ¢ Total Redemptions

= |ncreased Real Assets & Other Diversifiers in 2013, 2014

= Added Inflation Linked Bonds in 2015, 2016

North Carolina Department of State Treasurer
Investment Management Learn. Invest. Grow. Prosper.

\_—A-—\’/




Room to Statutory Ceiling

* Data as of 1/31/2017

Historical Inflation Portfolio Allocation
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$500 M
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s Room to Statutory Ceiling === |nflation Portfolio Allocation
[

Statutory Maximum changed in 2014 from 5% of plan assets to 7.5%
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Portfolio Characteristics

* Data as of 1/31/2017

Current Allocation by Strategy Portfolio Liquidity?

= Inflation Linked Bonds
Public Natural Resources

= Real Assets & Other Diversifiers

Liquid Diversifiers i Level 1 (highly liquid, T+3)

Real Assets Level 2 (less than 12 months)

= Real Asset Lending M Level 3 (12 to 24 months)

M Level 4 (more than 24 months)
® Infrastructure

= Private Natural Resources

Private Natural Resources Lending

= Energy

= Timber

1 DST internal liquidity profile
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Portfolio Performance

* Data as of 1/31/2017 (quarterly)

Annualized Performance

10.0% 8.79%
8.0%
6.0%
4.0%
2.0%  0.82% ( 4895
0.0%

2.0% 0.63% o0
-4.0% e

-1.00%1 6804

2017 YTD 1 Year 3 Year 5 Year

m Inflation Portfolio  m Inflation Benchmark

Rolling 1-Year Volatility

12.00%
10.00%

8.00%

6.00%

4.00% 4.57%
2.00% 2.53%
0.00%

Apr-2012

Jul-2012
Oct-2012
Jan-2013
Apr-2013

Jul-2013
Oct-2013
Jan-2014
Apr-2014

Jul-2014
Oct-2014
Jan-2015
Apr-2015

Jul-2015
Oct-2015
Jan-2016
Apr-2016
Jul-2016
Oct-2016
Jan-2017

=== |nflation Portfolio === |nflation Benchamrk
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Calendar Year Performance

10.0%
7.19%
8.0% 5.12%
6.0% )
4.0%
20% 0-82%0.48%
0.0%
-2.0%
-4.0%
-6.0%
-8.0%
- 0, - 0,
10.0% 9,050 7-89%
2017 YTD 2016 2015 2014
m Inflation Portfolio  m Inflation Benchmark
5-Year Correlation
Total .
Is Pcl’a‘; GPE PE NCRE IGFI OppFl CRE Multi
IS
Total Plan 0.37
GPE 0.33
PE 030 0.30 0.30
NCRE -0.06 0.16 0.15
IG FI -0.12 0.14 -0.16

OppFl 051 058 062 022
CRE 003 058 046 003 0.11

Multi  0.29 _ 031 0.11
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Current Inflation Environment

Year-over-Year CPI:

* Data as of 1/31/ 2017

FRED ﬂ — Consumer Price Index for All Urban Consumers: All Items 19603 to PreSEnt

— Consumer Price Index for All Urban Consumers: All Items Less Food and Energy

CPI Core CPI
Average 3.84% 3.83%

e Median 3.12% 2.96%

% 1o Stev. 2.88% 2.60%

E 7.5

E >0 Last 10 Years

8 . CPI Core CPI

© Average 1.78% 1.86%
Median 1.69% 1.90%
2 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 Stev 145% 043%

YoY, Jan 2017 2.54% 2.26%
fred.stlouisfed.org myf.red/g/dOVW

Monthly Breakeven Inflation Rate:

FRED -~ — 5-Year Breakeven Inflation Rate

— 10-Year Breakeven Inflation Rate

3.0
2.5
20 Last 10 Years
s 10-Yr 5-Yr
s Breakeven Breakeven
E oo Average | 2.01% 1.70%
oo Median 2.15% 1.77%
e Stev. 0.42% 0.56%
o 1/31/2017 2.05% 1.94%
e Jan 2008 Jan 2009 Jan 2010 Jan 2011 Jan 2012 Jan 2013 Jan 2014 lan 2015 Jan 2016 Jan 2017
fred.stlouisfed.org myf.red/g/d2yd
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Performance of Key Indices

Source: Bloomberg

Performance “m“m

Inflation Sensitive Portfolio -1.32% -0.65% -9.05% 7.19%
Bloomberg Commodity Index Return -9.52% -17.01% -24.66% 11.77%
BofA Merrill Lynch 1-3 Yr TIPS Index Return -0.98% -1.30% -0.43% 2.55%
S&P 500 - Energy 25.07% -7.78% -21.12% 27.36%
BofA ML IG Energy Index -3.05% 4.78% -5.67% 11.58%
BofA ML IG Metals Mining and Steel Index -4.31% 6.71% -13.61% 21.68%

= Inflation Portfolio continued to diversify away from Public Natural Resources and

energy related investments consistent with having a balanced portfolio

= Theincreased diversification has benefited 3-year and 5-year performance

12
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Recent Accomplishments

Better Better Customized Diligence
Accomplishments
Economics | Governance Exposure Resources

Timber Restructuring

Customized Inflation
Linked Bonds

Fund of One
Relationships

Cross Asset Class
Collaboration
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Current Priorities

e

1 Manage Portfolio Weight vs. Statutory Limit and Plan Target

2 Researching the Current and Evolving Drivers of Inflation

14
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Strategic Considerations for Discussion

1. Discuss relative importance of vintage diversification
2. Discuss overall inflation outlook and drivers

3. Discuss overall importance of policy subcomponents and
major sub strategies

/’7 North Carolina Department of State Treasurer
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Supplemental Information
for Discussion
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Inflation Portfolio IRR by Vintage

* Data as of 1/31/2017

Vintage Inflation Linked Public Traded Private Natural Real A‘ssets:, & Other
Bonds Natural Resources Resources Diversifiers

2016 2.56 - - - 2.56
2015 1.10 - 9.62 10.46 3.57
2014 - -3.75 9.50 10.27 7.07
2013 - - 5.11 4.34 4,51
2012 - - 4.10 5.90 4.95
2011 - -10.85 -1.17 7.84 -7.43
2010 - -9.46 -2.49 - -8.21
2008 - - 1.48 - 1.48
2007 - - 7.88 - 7.88
2006 - - -0.33 - -0.33
1993 - - 9.38 - 9.38

All 2.10 9.78 1.24 6.82 -1.36

=  Real Assets & Other Diversifiers have been a positive contributor to performance
=  Recent Private Natural Resource commitments have demonstrated positive early performance

=  Public Natural Resources have performed in line with relevant commodity benchmarks

17
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Benchmark Breakdown

* Data as of 1/31/2017

Long-Term Target Benchmark Current Benchmark Component

B BAML US Treasury Inflation-linked 1-3 Yr Index

B BAML US Treasury Inflation-linked 1-3 Yr Index
M Bloomberg Commodity Index Total Return

M Private iQ Energy Index

M BAML US Treasury Inflation Linked 5-10 Yr Index
M Bloomberg Commodity Index Total Return

B NCREIF Timberland Custom Index

® Private iQ Infrastructure Index

= Dynamic Blended Sub-benchmark NCREIF HFI ODCE Custom Index

HFRX Relative Value Arbitrage Index

The Inflation Sensitive Portfolio follows a dynamic benchmark, which is dictated by
(1) the market value of each investment and

(2) the appropriate benchmark(s) for that investment.
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Commodity Downturn & Recovery

* Data as of 12/31/2016

Price Movement Since 6/30/2014

110.0%
100.0%
High Yield Energy Price: - 7.7%
90.0%
Henry Hub Natural Gas 12-
e o,
80.0% Month Strip: -16.6%
Private iQ Energy?: -19.6%
70.0%
Bloomberg Commodity index:
-34.7%
60.0%
- Brent Crude 12-Month Strip :
50.0% -47.0%
. (]
S&P Oil&Gas E&P Index: -49.5%
40.0%
30.0% T T T T T T T T T )

Jun-14 Sep-14 Dec-14 Mar-15 Jun-15 Sep-15 Dec-15 Mar-16 Jun-16 Sep-16 Dec-16

Source: Bloomberg. V) Source: BofA Merrill Lynch, used with permission. 2 Source: Burgiss Private iQ. See disclaimer on p. 22.
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CPIl Components

* Data as of 12/31/2016

CPl Component Weight

M Housing

M Transportation

™ Food and beverages

B Medical care

M Education and communication
m Recreation

B Other goods and services

M Apparel

Source: The U.S. Bureau of Labor Statistics (BLS)
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CPIl: Annual CPI Change

* Data as of 1/31/2017

CPI-U 12-Month Changes, 2007 to Present
Percent Percent
6 6
] 5
4 4
All ltems —»

3 3
2 2
1 1
0 0

il i All ltems Less 17

i Food and Energy

2} 1 -2

-3 -3
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: The U.S. Bureau of Labor Statistics (BLS)
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Disclaimer

BOFA MERRILL LYNCH IS LICENSING THE BOFA MERRILL LYNCH INDICES “AS 1IS,” MAKES NO
WARRANTIES REGARDING SAME, DOES NOT GUARANTEE THE SUITABILITY, QUALITY, ACCURACY,
TIMELINESS, AND/OR COMPLETENESS OF THE BOFAML INDICES OR ANY DATA INCLUDED IN, RELATED TO,
OR DERIVED THEREFROM, ASSUMES NO LIABILITY IN CONNECTION WITH THEIR USE, AND DOES NOT
SPONSOR, ENDORSE, OR RECOMMEND THE DEPARTMENT OF STATE TREASURER, OR ANY OF ITS
PRODUCTS OR SERVICES.
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Thank You!

Together we can build and maintain a fiscally strong and prosperous North Carolina.

www.NCTreasurer.com
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