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PORTFOLIO CONSTRUCTION USING CANADIAN
FARMLAND ALLOCATIONS

ABSTRACT:

A review of the Canadian farmland market over the
last 30 years reveals: a farmland holding would have
improved the financial performance of typical investor
portfolios; a realized volatility that was lower than
stocks; a realized return that was greater than bonds;
a low correlation to traditional financial asset returns;
and domestic institutional investors are under-invest-
ed relative to efficient frontier analysis.
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INTRODUCTION:

In the current zero interest rate policy “ZIRP" environ-
ment, institutional investors are increasingly looking
to less traditional asset classes to generate returns.
One such asset class that has been the beneficiary
of this push into alternatives in the last decade is
farmland. We believe this is warranted as our research
supports the conclusion that farmland investments
materially improve portfolio performance and institu-
tional investors are under-invested in this asset class
relative to other portfolio allocations. The following is
a survey of abstracts from relevant research papers
in the area:

Lins, Kowalski, and Hoffman (1992) Abstract:
Farmland equates to approximately 5% of the
market capital of assets in the United States but is
a de minimis allocation in institutional portfolios.
The financial performance of U.S. portfolios that
included U.S. stocks, bonds, and commercial real
estate, could be improved by adding U.S. farmland.

Shiha and Chavas (1995) Abstract: “In this paper
we present and test a segmented capital market
equilibrium. We extend the traditional CAPM by ex-
plicitly considering barriers to the flow of external
equity capital into farm real estate markets. The
empirical results provide a plausible explanation
as to why the traditional arbitrage-based pricing
models fail to explain equity pricing in farmland
markets."

Lence and Miller (1999) Abstract: “The pres-
ent study investigates whether the farmland
“constant-discount-rate present-value-model
(CDR-PVM) puzzle" is due to transaction costs.
The theoretical implications of transaction costs
for the CDR-PVM of farmland are discussed,
and two bootstrap tests of such implications are
introduced and applied to lowa farmland prices
and rents. Empirical results regarding the validity
of the CDR-PVM in the presence of typical trans-
action costs are ambiguous. Econometric tests
indicate that the CDR-PVM is consistent with
typical transaction costs assuming a one-period
holding horizon, but not when an infinite-holding
horizon is hypothesized.”
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Painter (2002) Abstract: “Farmland has been a
good investment over the past 30 years, as part of
an internationally diversified medium-risk portfo-
lio. For average or medium levels of risk, farmland
can enhance the financial performance of an
investment portfolio. Investors who choose to
maintain a low-risk portfolio will not include farm-
land and, similarly, the gains at the high-risk level
are also very minimal. The financial gains from
farmland are a result of its negatively correlated
returns with other equity markets. When added to
an equity portfolio, the risk is reduced while main-
taining the same rate of return on investment. This
is especially true of the medium-risk portfolios.
Farmland investment has associated problems
including illiquidity, poor marketability and asset
lumpiness. A potential solution to these problems
is to allow the organization of a Saskatchewan (or
Canadian) farmland mutual fund.”

Painter (2010) Abstract: “This study shows that
for the period 1990-2007, international portfolio
investment performance was significantly im-
proved with the addition of Canadian farmland.
Farmland in Canada is considered relatively low
risk, enters the efficient portfolios at low risk
levels and adds the most financial improvement
to low and medium risk portfolios. Compared with
T-bills and long bonds, farmland has higher risk
and yield, but lower risk than stocks. Compared
with stocks, farmland has income yields and risk
that are similar to or better than dividend yields
and risk on stocks while farmland has capital gain
yields and risk that are usually lower, on average,
than stocks. The low and negative correlation of
farmland yields with stocks and bonds make it a
good candidate for portfolio diversification bene-
fits.”

Painter (2015) Abstract: In recent years, as North
American farmland prices have continued to rise,
a number of North American public farmland in-
vestment trusts have been formed to offer inves-
tors a liquid and marketable farmland investment
vehicle. How risky are these farmland REITs?
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This paper compares the investment risk with
other popular investment options such as bonds,
stocks, gold, oil and real estate using several well-
known and accepted methods of risk analysis, in-
cluding overall yield variance, CAPM, Value at Risk
(VAR), and Drawdown. North American Farmland
REIT has less risk than gold, oil, REITs and stock
markets.

DISCUSSION OF RESULTS:

This paper analyzes the efficient frontier effects of the
addition of farmland to the three portfolio configura-
tions over multiple time series. In summary farmland
consistently demonstrates:

1. Competitive returns: Canadian farmland in-
vestments generated an average return of
14.8% from 2012 to 2016 and 12.4% in the last
10 years (2007 — 2016). This is higher than the
flve-year average return of 14.0% and the 10-
year average return of 7.8% for the S&P 500
index. Based on the Sharpe ratio, farmland in-
vestments have given a superior return for the
same amount of risk compared to most asset
classes.

2. Portfolio diversification: Farmland as an asset
class has had low/negative correlation with
other investment classes, which provides di-
versification benefits to its investors.

3. Inflation hedging: Farmland returns demon-
strate a positive correlation with inflation,
making farmland an effective tool for hedging
this risk (farmland, which produces food, has
inelastic demand and can produce better re-
turns during inflationary periods). During peri-
ods of very high inflation Veripath believes this
hedging quality to be even more pronounced.
In the 1970s, western Canadian farmland in-
creased from around $100/acre to over $500/
acre in a decade - significantly outperforming
equities.

4. Generation of income: Farmland investments
help in generating income for investors either
from rental payments (collected from lease-
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hold farmers), or as a percentage of harvest
revenue as a part of a crop sharing arrange-
ment, which is basically a joint-venture be-
tween the landowner and the farm operator.
Farmland enjoys almost 100% tenant occu-
pancy rates as rental demand is consistently
high, ensuring that farmland investment in-
comes tendency to remain stable irrespective
of most market conditions, further reducing
return volatility within a diversified investment
portfolio.

From the period data, we generated efficient frontiers
adding a 50/50 allocation of Alberta and Saskatche-
wan farmland.

“The efficient frontier (or portfolio frontier) is a
concept in modern portfolio theory introduced by
Harry Markowitz in 1952. It refers to investment
portfolios which occupy the ‘efficient’ parts of
the risk-return spectrum. Formally, it is the set of
portfolios which satisfy the condition that no other
portfolio exists with a higher expected return but
with the same standard deviation of return. A
combination of assets, I.e. a portfolio, is referred
to as “efficient” if it has the best possible expected
level of return for its level of risk (which is repre-
sented by the standard deviation of the portfolio's
return). Here, every possible combination of risky
assets can be plotted In risk—expected return
space, and the collection of all such possible
portfolios defines a region in this space. In the
absence of the opportunity to hold a risk-free as-
set, this region is the opportunity set (the feasible

Efficient Frontier
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set). The positively sloped (upward-sloped) top
boundary of this region is a portion of a parabola
and is called the “efficient frontier.

If arisk-free asset is also available, the opportunity
set is larger, and its upper boundary, the efficient
frontier, is a straight-line segment emanating from
the vertical axis at the value of the risk-free asset's
return and tangent to the risky-assets-only op-
portunity set. All portfolios between the risk-free
asset and the tangency portfolio are portfolios
composed of risk-free assets and the tangency
portfolio, while all portfolios on the linear frontier
above and to the right of the tangency portfolio

SOURCE DATA AND ANALYSIS:
1. Efficient Frontiers for Low Risk Portfolio — 100% Bonds — with allocation of 50/50 Alberta and Saskatchewan

Farmland: 10-Yrs (2007-2016)

are generated by borrowing at the risk-free rate
and investing the proceeds into the tangency
portfolio.” Source Wikipedia

The time series we utilized are 32, 30, 20 and 10 years.
We measured multiple periods with a view to expos-
ing potential shifts in risk/return profiles over time.
We used three portfolio configurations to represent
distinct investor risk profiles, with “Medium" risk being
a typical 40/60 bond/public equity allocation:

Low Risk — 100% bonds
Medium Risk — 40/60 bonds/listed equities
High Risk — 100% listed equities

Efficient Frontier

0.1400

0.1200

0.1000

0.0800

Return

0.0600

0.0400

0.0200

0.0000
0.0000 0.0050 0.0100 0.0150 0.0200

0.0250 0.0300 0.0350 0.0400 0.0450 0.0500

Risk
Min. Risk Max. Sharpe
Mean 0.0322 0.0451 0.0581 00710 00840 0.0969 0.1099 0.12285 0.1228 0.1228 0.1228
St. Dev. 0.0094 0.0115 00161 00218 00278 0.0341 00404 0.0467 0.0467 0.0467 0.0467
Sharpe 0.2298 1.3160 1.7421 18864 19431 19687 19815 1.9882 1.9882 1.9882 1.9882
F 0.06 0.20 0.33 0.47 0.60 0.73 0.87 1.00 1.00 1.00 1.00
P 0.94 0.80 0.67 0.53 0.40 0.27 0.13 0.00 0.00 0.00 0.00
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Efficient Frontiers for Low Risk Portfolio — 100% Bonds — with allocation of 50/50 Alberta and Saskatchewan
Farmland: 20-Yrs (1997-2016)

Efficient Frontier
0.0495

0.0490

0.0485
0.0480
0.0475
0.0470
0.0465

0.0460
0.0090 0.0092 0.0094 0.0096 0.0098 0.0100 0.0102 0.0104
Risk

Return

Min. Risk Max. Sharpe
Mean 0.0462 0.0465 0.0467 0.0470 0.0473 00476 0.0479 0.04803 0.0483 0.0486 0.0489
St. Dev. 0.00917 0.0091 0.0092 0.0092 0.0093 0.0094 0.009 0.0096 0.0098 0.0100 0.0102
Sharpe 1.7769 1.8053 1.8225 1.8434 18587 18684 18729 18734 18715 1.8655 1.8557
F 0.18 0.19 0.19 0.20 0.21 0.21 0.22 0.23 0.23 0.24 0.25
P 0.82 0.81 0.81 0.80 0.79 0.79 0.78 0.77 0.77 0.76 0.75

Efficient Frontiers for Low Risk Portfolio — 100% Bonds — with allocation of 50/50 Alberta and Saskatchewan
Farmland: 30-Yrs (1987-2016)

Efficient Frontier
0.0544435

0.0544430
0.0544425
0.0544420

0.0544415

Return

0.0544410
0.0544405
0.0544400

0.0544395
0.0145604 0.0145606 0.0145608 0.0145610 0.0145612 0.0145614 0.0145616
Risk
Min. Risk Max. Sharpe

Mean 0.0544400 0.0544405 0.0544410 0.0544415 0.0544420 0.0544425 0.0544431 0.0544432 0.0544399 0.0544404
St. Dev. 0.0145606 0.0145606 0.0145607 0.07145608 0.0145670 0.0145612 0.0145615 0.0145615 0.0745606  0.0145606
Sharpe 1.678502 1.678535 1.678561 1.678582 1.678598 1.678608 1.678612 1.678612 1.678499 1.678531
F 0.232732 0232453 0.232174 0.231896 0.231617 0.231338 0.231059 0.230988 0.232762 0.232483
P 0.767268 0.767547 0.767826 0.768104 0.768383 0.768662 0.768941 0.769012 0.767238 0.767517
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Efficient Frontiers for Low Risk Portfolio — 100% Bonds — with allocation of 50/50 Alberta and Saskatchewan
Farmland: 32-Yrs (1985-2016)

Efficient Frontier
0.05490

0.05485
0.05480
0.05475

0.05470

newinn

0.05465
0.05460
0.05455

0.05450
0.0141 0.0141 0.0141 0.0142 0.0142 0.0142 0.0142 0.0142 0.0143

Risk

Mean | 005466 005468 005470 005472 005474 005476 005478 005480 005482 005484 0.05486
StDev. | 00142 00142 00142 00142 00142 00142 00142 00142 00142 00142 00142
Sharpe | 17409 17424 17435 17444 17450 17455 1.7458 1.7459 1.7468 17455 17450
F 024 024 023 023 023 023 023 023 023 02 022
p 076 076 077 077 077 077 077 017 077 078 078

2. Efficient Frontiers for Medium Risk Portfolio — 60/40 Equities and Bonds — with added allocation of 50/50
Alberta and Saskatchewan Farmland: 10-Yrs (2007-2016)

Efficient Frontier
0.1200
0.1190
0.1180
0.1170
0.1160
0.1150
0.1140
0.1130
0.1120
0.1110
0.1100

Return

0.0400 0.0405 0.0410 0.0415 0.0420 0.0425 0.0430 0.0435
Risk
Min. Risk Max. Sharpe

Mean 01105 01114 01122 01130 01138 0.1146 011655 0.11628 0.1171 01179 0.1187
St.Dev. | 0.0405 0.0406 0.0406 0.0408 0.0410 0.0412 00416 0.0419 0.0424 00428 0.0433
Sharpe 19875 2.0071 20224 20349 2.0445 2.0514 20558 2.0670 2.0557 2.0521 2.0463
F 0.81 0.83 0.84 0.85 0.86 0.87 0.89 0.90 0.91 0.92 0.94
P 0.19 0.17 0.16 0.15 0.14 0.13 0.11 0.10 0.09 0.08 0.06
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Efficient Frontiers for Medium Risk Portfolio — 60/40 Equities and Bonds — with added allocation of 50/50 Alber-
ta and Saskatchewan Farmland: 20-Yrs (1997-2016)

Efficient Frontier
0.0768

0.0766
0.0764
0.0762
0.0760
0.0758
0.0756
0.0754
0.0752

0.0750
0.0484 0.0486 0.0488 0.0490 0.0492 0.0494 0.0496 0.0498
Risk

Return

Min. Risk Max. Sharpe
Mean 0.0752 00753 0.0755 0.0756 0.0758 0.0759 0.0761 007623 0.0764 0.0765 0.0767
St. Dev. 0.0485 00485 0.0486 0.0486 0.0487 0.0488 0.0489 0.0491 0.0493 0.0494 0.0497
Sharpe 09312 09338 09370 09383 0.9403 09411 09419 09421 09418 09414 0.9401
F 0.76 0.77 0.78 0.79 0.80 0.81 0.82 0.82 0.83 0.84 0.85
P 0.24 0.23 0.22 0.21 0.20 0.19 0.18 0.18 0.17 0.16 0.15

Efficient Frontiers for Medium Risk Portfolio — 60/40 Equities and Bonds — with added allocation of 50/50 Alber-
ta and Saskatchewan Farmland: 30-Yrs (1987-2016)

Efficient Frontier
0.0700

0.0690

0.0680
0.0670
0.0660
0.0650
0.0640
0.0630

0.0620
0.0570 0.0580 0.0590 0.0600 0.0610 0.0620 0.0630 0.0640 0.0650 0.0660
Risk

Return

Min. Risk Max. Sharpe
Mean 0.0626 0.0632 0.0638 0.0644 0.0650 0.0656 0.0662 0.06691 0.0675 0.0681 0.0687
St.Dev. | 0.0581 0.0582 0.0584 0.0588 0.0593 0.0600 0.0608 0.0619 0.0629 0.0641 0.0654
Sharpe 0.5607 0.5703 0.5784 0.5850 0.5900 05936 0.5958 0.5966 0.5961 0.5944 0.5919
F 0.63 0.6 0.59 0.56 0.54 0.52 0.50 0.47 0.45 0.42 0.40
P 0.37 0.39 0.41 0.44 0.46 0.48 0.50 0.53 0.55 0.58 0.60
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Efficient Frontiers for Medium Risk Portfolio — 60/40 Equities and Bonds — with added allocation of 50/50 Alber-
ta and Saskatchewan Farmland: 32-Yrs (1985-2016)

Efficient Frontier
0.0800

0.0750

0.0700

Return

0.0650
0.0600

0.0550
0.0550 0.0600 0.0650 0.0700 0.0750 0.0800

Risk

Min. Risk Max. Sharpe
Mean 0.0606 0.0620 0.0634 0.0648 0.0662 0.0676 0.0690 0.07017 0.0715 0.0729 0.0743
St. Dev. 0.0578 0.0580 0.0586 0.0595 0.0608 0.0625 0.0644 0.0663 0.0686 0.0712 0.0741
Sharpe 05291 05516 05701 05845 0.5950 0.6018 0.6054 0.6063 0.6053 0.6024 0.5981
F 0.59 0.56 0.52 0.49 0.45 0.42 0.38 0.36 0.32 0.29 0.25
P 0.41 0.44 0.48 0.51 0.55 0.58 0.62 0.64 0.68 0.71 0.75

3. Efficient Frontiers for High Risk Portfolio — 100% Equities — with added allocation of 50/50 Alberta and
Saskatchewan Farmland: 10-Yrs (2007-2016)

Efficient Frontier
0.1208

0.1206
0.1204
0.1202
0.1200
0.1198
0.1196
0.1194
0.1192
0.1190

0.1188
0.0435 0.0436 0.0437 0.0438 0.0439 0.0440 0.0441 0.0442 0.0443

Risk

Return

Min. Risk Max. Sharpe
Mean 0.1190 0.17191  0.1193 0.1195 0.1197  0.17199  0.1201 0.12010 0.1203  0.1205  0.1207
St. Dev. 0.0435 00436 0.0436 0.0436 0.0437 00437 00438 0.0438 0.0439 0.0441 0.0442
Sharpe 20430 2.0458 20495 20523 20543 20555 2.0559 2.0559 2.0555 2.0543 2.0524
F 0.91 092 092 0.93 0.93 0.93 0.94 0.94 0.94 0.95 0.95
P 0.09 0.08 0.08 0.07 0.07 0.07 0.06 0.06 0.06 0.05 0.05

(-]
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Efficient Frontiers for High Risk Portfolio — 100% Equities — with added allocation of 50/50 Alberta and
Saskatchewan Farmland: 20-Yrs (1997-2016)

Efficient Frontier
0.07910

0.07910
0.07909
0.07909
0.07909
0.07909
0.07909
0.07908

0.07908
0.05351 0.05352 0.05352 0.05352 0.05352 0.05352 0.05353 0.05353
Risk

Return

Min. Risk Max. Sharpe
Mean 0.07908 0.07908 0.07909 0.07909 0.07909 0.07909 0.07909 0.07909 0.07909 0.07910 0.07910
St.Dev. | 0.05352 0.05352 0.05352 0.05352 0.05352 0.05352 0.05352 0.05352 0.05352 0.05353 0.05353
Sharpe | 091717 091720 091721 091722 091723 091724 091725 091725 091724 091724 091723
F 0.90 0.90 0.90 0.91 0.91 0.91 0.91 091 0.91 0.91 0.91
P 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Efficient Frontiers for High Risk Portfolio — 100% Equities — with added allocation of 50/50 Alberta and
Saskatchewan Farmland: 30-Yrs (1987-2016)

Efficient Frontier
0.0750

0.0700
0.0650
0.0600

0.0550

Return

0.0500
0.0600 0.0650 0.0700 0.0750 0.0800 0.0850 0.0900
Risk

Min. Risk Max. Sharpe
Mean 0.0601 0.0613 00625 00637 0.0649 0.0661 0.0673 0.06880 0.0700 0.0712 0.0724
St.Dev. | 00685 0.0687 0.0692 0.0701 00714 0.0730 0.0749 0.0777 0.0803 0.0830 0.0860
Sharpe 04395 0.4559 04695 04804 04886 04943 04977 04991 04983 0.4962 0.4930

F 0.83 0.80 0.78 0.75 0.72 0.69 0.66 0.63 0.60 0.57 0.54
P 017 0.20 0.22 0.25 0.28 0.31 0.34 0.37 0.40 0.43 0.46
COPYRIGHT 2020 9
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Efficient Frontiers for High Risk Portfolio — 100% Equities — with added allocation of 50/50 Alberta and
Saskatchewan Farmland: 32-Yrs (1985-2016)

Efficient Frontier
0.0850

0.0800
0.0750

0.0700

Return

0.0650

0.0600

0.0550

0.0550 0.0650 0.0750 0.0850 0.0950 0.1050 0.1150
Risk
Min. Risk Max. Sharpe

Mean 0.0564 00590 0.0616 0.0642 00668 0.0694 0.0720 007480 0.0/74 0.0800 0.0826
St.Dev. | 0.0701 00706 00720 0.0744 00775 00814 0.0859 0.0914 00969 0.1027 0.1089
Sharpe 03761 04109 0.4387 04599 04746 04840 04889 04904 0.4894 0.4867 0.4829

F 0.79 0.75 0.70 0.66 0.61 0.57 0.52 0.47 0.43 0.38 0.34
P 0.21 0.25 0.30 0.34 0.39 0.43 0.48 0.53 0.57 0.62 0.66
CONCLUSIONS:

Canadian farmland has been a good investment over multiple time periods both short and long term. For a medium
risk portfolio represented by equity/bond holdings of 60/40 weighting, farmland enhanced financial performance
and a material allocation is supportable.

NOTES:
The data used to derive the data series in this paper come from multiple sources listed below:
Farmland price change Farm Credit Canada
CPI StatsCan
Ol http://www.macrotrends.net/1369/crude-oil-price-history-chart
Natgas https://www.eia.gov/dnav/ng/hist/n9190us3a.htm
Gold http://onlygold.com/Info/Historical-Gold-Prices.asp
GDP https://tradingeconomics.com/canada/gdp
Residential properties https://tradingeconomics.com/canada/housing-index
Bond - 10yr sovereign https://tradingeconomics.com/canada/government-bond-vield
exchange rate https://tradingeconomics.com/canada/currency
S&P 500 http://finance.yahoo.com/echarts?s=%5Egspc+interactive
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http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/econ46a-eng.htm
http://www.macrotrends.net/1369/crude-oil-price-history-chart
https://www.eia.gov/dnav/ng/hist/n9190us3a.htm
http://onlygold.com/Info/Historical-Gold-Prices.asp
https://tradingeconomics.com/canada/gdp
https://tradingeconomics.com/canada/housing-index
https://tradingeconomics.com/canada/government-bond-yield
https://tradingeconomics.com/canada/currency
http://finance.yahoo.com/echarts?s=%5Egspc+interactive
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DISCLAIMER

Our reports, including this paper, express our opinions
which have been based, in part, upon generally avail-
able public information and research as well as upon
inferences and deductions made through our due
diligence, research and analytical process.

The information contained in this paper includes
information from, or data derived from, public third
party sources including industry publications, reports
and research papers. Although this third-party in-
formation and data is believed to be reliable, neither
Veripath Partners nor it agents (collectively “Veripath")
have independently verified the accuracy, currency or
completeness of any of the information and data con-
tained in this paper which is derived from such third
party sources and, therefore, there is no assurance
or guarantee as to the accuracy or completeness of
such included information and data. Veripath and its
agents hereby disclaim any liability whatsoever in
respect of any third party information or data.

While we have a good-faith belief in the accuracy of
what we write, all such information is presented “as
is," without warranty of any kind, whether express or
implied. The use made of the information and conclu-
sions set forth in this paper is solely at the risk of the
user of this information. This paper is intended only
as general information presented for the convenience
of the reader, and should not in any way be construed
as investment or other advice whatsoever. Veripath
is not registered as an investment dealer or advisor
in any jurisdiction and this report does not represent
investment advice of any kind. The reader should
seek the advice of relevant professionals (including
a registered investment professional) before making
any investment decisions.

The opinions and views expressed in this paper are
subject to change or modification without notice, and
Veripath does not undertake to update or supplement
this or any other of its reports or papers as a result of
a change in opinion stated herein or otherwise.
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SOURCE DATA:

Canada BC AB SK MB ON Qc NB NS PEI NL CPI Oil Natgas Gold GDP Residenti; Bond S&P
1985 gep -136 -83% -0 7% O&% 106 10k 4% -NB% Q0% A6 38 586 6X%  28% 0% 11.0%k  26%
1986 gop 686 8% 8% A% -4 1B  21% 1P TP Q0% 4% - 2P 19 3% 5% 9B 147%
1987 1026 -11.3% 78 -153% -6%% 3% 0X% 0% 21% 7®% Q0%  A&s 12D -13%% 24%% 143% 12T 8% 21%
1988 724  13% 8% -108% -11.3% 11.&% 1.0 Q1% 28 1.0 Q0% 3% 28% 12 -157% 178% 8% 100 121%
1989 4006 3% 56 Q& B1% B2 4% 12 131% 6& QM 5% 00 0% 2X% 1B 163% 100 27.5%
1990 o2 306  -11% 6% 3% O 41% 55X 1% 0% 0% AR  -ARs 1D 3P S0 8% 9T -2T%h
191 sa6 384  -A8% 9% 28%  11% 2% 3% 1% 0%  61% 5@ 1506 -41% 8@ 2% 9P 9%  21.2%
192 2106 726 32 3% 24 Q8@ 1% 0% Q0% 52 20 1% Q0% 61% 57”30 0% 8% 5%
1993 o6 146 19% 1.8 28% 1% 2% 0% 0% Q0% 206 1% R 172% 1784 2P QP 8% 9%
199 gmp  103%  101% 96 51%  3M% 6% 3% 0% 21% Q0%  01% 261% 9% 2X% 0X%  1&% 6F% 2%
1995 10me  13@%  98% 1M 5% 6RO 241% 2X% 8Pk QM 22X 6%  -16X% 106 4D 0B 90  3K3%
1996 11206 ok 9%%  1.0%  10F% 122  RP% 16 4% 0P 0% 1R 00 00 AP 4%  2¥% 706  2R6%
1997 gme  10% 7% 52 1% 123  10%% 7% 6% 5% 28% 1P XM 6R  -2X% 3% 0% 606  24%%
1998 o7  53% 51% 0% 3% A% 9X% 6B O 3P 1% 1%k 0% -5 0% -3X% 1% S 0%
199 a2, Q&% SR A% QP 21%  12%% 158 5P 108  23%  1.8% 1065846 NP 0% 706 0% S0% 8%
2000 ;4 446 A 2D 08% 8% 1@ 8 2% 2% 3% 2We  81% RM -61% 9% 0P 6% 2%
2001 14, QW A% 1D 0% A 006 104 21% 0% 2%  2%% 00 8%  14% 0% 3% 5D -173%
2002 5, 4@k 6& 3%  6& 6% 8P 1% 0% O8% 0%  22%  S00% -263% 240 30% 38 58 -221%
2003 324  A@% AP 3%  3W% X% 3D A% 28 1% 0%  28% 28k 6% 2Pk 17M% 4% 50% BT
2004 a4mp o0&k OO 1% 3% 6%  31% 28 0% Q0%  38%  1.&% 30X N 4%  14AT% ADs  4APb A%
2005 3100 172 61% 1%  18% SR 0% 0% 0B Q0% 3% 2B  BXP A% 178% 14% ADh  4Pb 8B
2006 Amn  19% 8% 21%  58% 3% 1D 2%  27% Q0% 5% 206  -26% -128% R%% 12T 71% 4D 123%
2007 116 187% 178 1.0% Q1% 3% A% 14  31% 18 3% 2D 518 2D  3N6% 1L 0B 41% A%
2008 112, 545 Q1%  14%% 0P 68% NP 6% OB 28 4D 2% R 2Z7%% 40 5% 4ARh A% -A01%
2009 gy 0P AL 6% NP 6X% 5P 8% 5P 18 2% 0%  7B1% -S40 250 -11.9%  -11%  27%  00%
2010 52, 0% 4Dk 5% APA  68% 3D 28 3P 3% 0P 18% 13V 2% 0% 17M% 1D 3%  197%
2011 4@, 0D 8P 2% A% 14% 8% 11X 6% 1% 0% 2% 4% -N%  78% 0% 2% 3% 20%
2012 19mp Q1% 13%  19%  56% 0% 7% 0% 9% 9% 0% 1% 8% -RM% 8% 20k 2% 2046  142%
2013 0105 306 129  RP% X% 15D 24P 7D 1% A% Q0% 0%  51%  AOX% -27680% 10 2D 1P RBM%
2014 1424 AX% 8% 187 1224 1286 157% 8 7% 9% O0%  20%  -A56% 176 O&% 2P 11% 2% 11.1%
2015 10196 6% 11.8% Qs 1286  GRA  AB%  ABE 6% 8 7P 11% -0 MO0 NS 138 1% 12% 1084
2016 7o 8.2 054 754  81% 4000 7.7% 1.9% 01% 1344 144 3VPs 70k 81% 1.4% 1% 11.1%
1985-2016
average A%  A®% A% 3% 5D 7% 1% A%  36% 2P 1P 28 5% 4B 5P 5D 31%  58% 102%
Stdev  78%  7®% 6P 10 7W%  91%  81% 60 41% 6% 2% 1% 3B% 7P 1506 W% A% 2%%  16M%
shameratio®-24 02 019 02 00 02 045 064 028 014 (005 (08 (045 006 006 Q15 027 Q@ Q97 QM
Kurtosis (012) 0.28 \DBV \ng 1.60 0.8 092 471 018 1.75 054 000 0.92 023 Q v (012) 209 m._ 10) 1.0
30-yr 1987-2016
r r r r r r r
average, 58%, 5%, 58, A%, 5%  8@% 8%  52%  41%, 3%, 1.0 2% 60 5% 4L 5% 1% 5% OF%
Stdev  73% 6% 5% 100% 78% 8% 8 60 3% 58% 28 1% %% BV 5% 8%  A%% 2B 167%
sharperaio®F-34, 036, 036, 04, 018, Q3 0 074 036 0Q2R, 00, @& (@5 010 Q10 Oon 02 0@  Q® 030
Kurtosis 0.26 033 064 016 215 1.28 0 456 ADR/ 2.4] 033 080 082 019 \Dnvv sthv 1.9Z a.01D 1.54
20-yr 1997-2016
r r r r r r
average, 80%, 58%, ms\a‘ 78%, 8% 1.8 123%  AS% SR 3%, 2% 1%  01%  78%  71%  52% 2% 3% 7%
Stdev  B1% 6% 3% O0% 72  78% 8 3% 2% A% 22% QP N R 16 A% 2%%  1.8% 18%
sharperaio®F=24), 081, 0, 12, 0%, Q7 1.8 196 Q5 095, Q11, (O (16) 015 Q15 02X 025 (005 Q57 0%
Kurtosis 021 Q18 Q79 Q05 1.81 336 029 ] QN, (041 041D 061 Al k| (0.03) (0.40) (0.26) «Dvov 228 a.0) 1.25
10-yr 2007-2016
r r r r v r
average, 128, A4, 101%, 4%, 126 121% 129  AXe  6Xe 4B 21% 8% AS%E 0% 786 2 284  28%  T%%
Stdev 54  S%% 3% 7P 7%  8M% 8% 3V 280 58 27% Q% N R B 108% 3% 1.0%  19%%
sharperatio®F=34), 173, 0%, 179, 150, 126 1.08 1M 037 124, 026, (03 (178 0¥ Q® 025 QM (1) Q3 024
Kurtasis [(aVikA) 342 n12 (RN N9 278 (74 (198} (N 18) (127 1.3 [(aTa1AY (O (1.23R) (T8’ [(a¥20) S0l (1.28) 412
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