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BACKGROUND AND CONTEXT

This is my third testimony, where I pivot to Performance Attribution regarding the sources of

value added (or lost), also called “alpha (a)”, relative to the Policy or Benchmark Portfolio.

o I first advised Consumers’ Association of Canada (Manitoba) (CAC) 10 years ago (2017 GRA),
where I focused on policy asset mix decisions following various Asset/Liability (A/L) Studies.

o I now advise Consumers’ Coalition (CC) and Coalition of Manitoba Motorcycle Groups (CMMG)
on investment-related matters.

e My first and second testimonies (2017 and 2019 GRAs) focused on the Policy Asset Mix
("beta (B)” risk), where performance of the Policy Portfolio was measured relative to the Liability
Benchmark Portfolio and risk was measured as surplus volatility.

e This year’s testimony is focused on active management, where:

o performance is measured by the value added («) of the actual portfolio relative to Policy;
o risk is measured by tracking error (c); and
o risk-adjusted performance is measured by the Information Ratio (a/oc).

e The PUB's first Information Request (IR) related to the Performance Attribution paper said “it is

important that we understand how MPI’s ... decisions align with their risk appetite and

how they manage ... volatility” (PUB (CC) 7).

o In response, CC said “risk identification should ... examine the interaction between different
risks and consider their interconnectedness” and that “risks should be considered separately
and in combination”.

o In other words, before reviewing the active management strategy and its related risks, we
should review the interaction between surplus volatility from A/L Studies and tracking error.
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FROM BETA RISK (PASSIVE A/L) TO ALPHA RISK (ACTIVE MANAGEMENT)

e Evidence”/Testimony®: I made 18 recommendations (Appendix 1), supported by
principles/beliefs, focused on policy (beta) risk after Aon A/L Study (filed in 2016 GRA).

e PUB Order 130-17: PUB ordered a new A/L Study and asked both MPI and Mercer (new
A/L Consultant) to consider my 18 recommendations.

o 15t Mercer A/L Study: Mercer was hired for Study, with findings available the next year.

e Evidence®/TestimonyP: I reviewed my 18 recommendations to see if they had been
addressed, deferred, or remained ongoing concerns (Appendix 1b).

e I made 8 more recommendations (Appendix 1c), focused again on beta risk (long-term
A/L) rather than alpha risk (tracking error).

e PUB Order 159-18: PUB ordered the creation of Shadow Portfolios, and MPI was to
“consult with the Board on the selection and management of the assets chosen for the
shadow portfolios” (Directive 17).

e 2" Mercer A/L Study: Mercer completes another A/L Study, with findings in 2026 GRA.

e Shadow Portfolio Performance: MPI reported the performance and realized surplus
volatility of the Shadow Portfolios since inception vs policy and actual portfolios.

e Performance Attribution: MPI's responses to some IRs did not adequately address
requests relating to portfolio-level attribution of the active management (a) strategy, which
is necessary to robustly assess the value added from MPI's strategy.

e Performance Attribution Paper (Evidence): Paper described a simplified approach to
portfolio-level attribution reporting.

e PUB’s IRs to CC: PUB's IRs related to the Performance Attribution Paper included: tracking
error; risk-adjusted performance; and best practices (robustness and transparency).
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RESPONDING TO THE PUB’S INFORMATION REQUESTS

In PUB (CC) 7, we made several observations.

2

Return Actual Portfolio
______________________ ® — Active management can add value*
Value Added(Alpha) g value®,

_____________________ but should have little impact on total
risk (e.g., surplus or funding risk).
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even reduce funding risk.
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RESPONDING TO THE PUB’S INFORMATION REQUESTS (CONTINUED)

e Tracking error is a desirable risk where there is confidence the manager has
skill and opportunities to outperform the benchmark.

e Active risk should be “"budgeted” — just like any scarce resource.

e In the same way that surplus risk (primary risk) is optimized in A/L Studies,
active risk should also be optimized.

o In A/L Studies, we select the policy asset allocation, given return
volatilities.
o In active risk optimizations, the goal is to achieve a value added target
by choosing the tracking error.
o The main difference between A/L optimizations and active risk
optimizations is that:
= in the A/L case, volatilities are given and we solve for the optimal
policy asset mix; and
= in the case of active management, it's the reverse —i.e., the policy
asset mix is given, and we solve for the optimal tracking error.

e We can show that the optimal allocation of risk to an asset class is inversely
proportional to its policy weight if: i) Information Ratios are the same for all
asset classes (“naive/neutral” views); and ii) the value added across asset
classes is uncorrelated.
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PERFORMANCE ATTRIBUTION OVERVIEW

e Purpose of Performance Attribution paper: to illustrate a simple approach

to measure/report sources of value added, not to assess past performance

of the active management program?

e Reporting the sources of value added vs benchmark (attribution) is Step 1
o Step 2: assessment of past performance
o Step 3: potential future actions by stakeholders

e Simple Approach: Value added consists of 3 “building blocks” or effects:
1. asset allocation
2. security/sector selection? and
3. interaction (joint)

! A robust assessment of performance requires an analysis of tracking error (o), not just value added (also called alpha or o). The Information Ratio (a/c) should
be considered over a sufficiently long period of time, as described in this document.

2 The security/sector selection effect may include other effects (e.g., foreign currency).
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1. REPORTING > 2. ASSESSMENT ~> 3. ACTIONS

Active MPI engages in active management, which presumes MPI has skill in adding
M t value vs the benchmark (or hiring external managers with skill) and sufficient
anagemen opportunities to add value (e.g., inefficient markets with sufficient “breadth”).>

Step 1 (Reporting): Attribution helps us understand the sources of past
\'E1 WLV [ [T B performance, and the Performance Attribution paper described a simple
(DL ENT ) B framework to measure the value added or alpha "building blocks™ (asset
allocation, security/sector selection, and other effects).

Step 2 (Assessment): The Performance Attribution paper’s scope excluded
a discussion of tracking error and Information Ratios (o/c), which are
. required to assess active management skill. However, we responded to the
Tracking PUB's questions related to tracking error and risk-adjusted performance,
S M) R-11{« W noting that tracking error is a “desirable” risk where there is confidence that
N 110 a11=10 00 B0 the asset manager has sufficient skill and opportunities to outperform.
Ratios (a/c) On the following pages, we elaborate on the “quality” of past performance by
reviewing the role that tracking error plays, as well as other considerations
(e.g., valuation of private market investments, including MUSH Bonds, and
their corresponding benchmarks).

Step 3 (Actions): We conclude with a few potential next steps for MPI and
(00s]; (ol [T 1], YA the PUB to consider. Other potential longer-term implications are deferred

)\ [57(8-) {=1» [ because we have not gathered sufficient performance granularity or history.
i.e., We have annual (not monthly) data, and only for 4 years.

3 e.g., There are fewer opportunities to add value in RRBs (few bonds) compared to Equities (many stocks). The Equities asset class, therefore, has more breadth
than RRBs.
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3 ACTIVE MANAGEMENT QUESTIONS

The Performance Attribution paper illustrates a framework to help understand
where alpha came from —i.e., it answers Question 1. b) (reporting) below.

Two follow-up questions are also included for completeness, which relate to
performance assessment and actions that might arise from such assessments.

REPORTING
1.a) What was the value added, or lost, (alpha or ) and
b) where did the alpha come from?

ASSESSMENT
2. Was the alpha the result of:
a) skill (or luck/chance)?
b) measurement considerations?
(e.qg., private asset valuations and benchmarks selected)

ACTIONS
3. What actions should stakeholders take, if any,
based on the reporting and assessment?
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Q1. REPORTING THE SOURCES OF VALUE ADDED

The Performance Attribution paper provided illustrative answers to Question 1. b) below, using a

simple approach. e.g., Performance attribution of the BASIC CLAIMS PORTFOLIO in 2022 is below.

Question 1.
a) What was the value added, or lost, (alpha or a)? Answer: 322 bps
b) where did the alpha come from? Answer: See below.

2022 Security/Sector Selection Asset Allocation Joint
Wg o |wpxo rg Aw | rpx Aw o Aw | ax Aw

BONDS - CORP 20.00% 0.399% [:0.089% -5.26% 3.76% E-0.20% 0.39% 3.76% 50.01%

BONDS - GOVT 60.00% 1.76% |i1.06% -4.90% -10.60% §0.52% 1.76% -10.60% [|-0.19%

BONDS - NON MKTABLE 20.00% 8.93% |i1.79% -4.68% 4.02% [E-U.ig% 8.93% 4.02% 50.36%

SHORTTERM 0.00% -0.18% [10.00% 0.27% 2.81% |i0.01% | [-0.18% 2.81% |i-0.01% !Estima1ed Reported | | % Diff

Total 100.00% 2.92% 0.00% |(0.14% 0.00% |{0.18% 3.24% 3.22% 1%

SS AA Joint Total
90% 4% 6% 100%

292 bps Security/Sector Selection Z(ws x o) = Alpha within asset class, given benchmark weight
14 bps Asset Allocation >(rs X Aw) = Alpha across asset class, given benchmark return
18 bps Joint Effect >(a X AW) = Alpha within asset class, given over(under)weight

324 bps Sub-total
-2 bps Adjustment

322 bps Total
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Question 2. a) Was the alpha the result of skill (or luck/chance)?
Answer: We need more data (and likely time).

The Performance Attribution paper
stated that a discussion of risk and
Information Ratios (alpha/tracking
error) was beyond the scope of the
introductory paper, whose focus was
exclusively on the alpha (numerator)
part of the return/risk equation. This
paper, then, did not address tracking
error (denominator).

Outperform
Total Portfolio
Performance | Comparable IR )
Risk Target
Peers’

Top Decile 90% ~ 1.30 ~ 75 bps
Top Quartile 75% ~ 0.67 ~ 150 bps

Top Third 67% ~ 0.40 ~ 250 bps

Median 50% 0.00 n/a

However, In PUB (CC) 12 a), the PUB asked for a description of “how the risk analysis would
be incorporated ... and ... how MPI should utilize the results”. Our response is below.

“Active risk ... should be integrated with ... value added ... by comparing realized IRs with expected or

target IRs ...

MPI and other stakeholders could use these results to inform their confidence about ... risk-adjusted
returns (e.g., skill ...) and ... “quality” or reliability of ... metrics (e.qg., ... private market valuations ...,

as well as ... benchmarks).

... stakeholders could use ... “IR Standards” to help inform their assessments of ... performance. The
table ... shows ... IRs that are consistent with various percentile performances ... before costs ...

The final column shows the ... risk target for a fund that seeks 100 bps of value added (gross) ... e.g.,
A Top Quartile fund ... should take an average of 150 bps of tracking error.”
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METRICS USED BY ONTARIO TEACHERS' PENSION PLAN (2000)

MPT's stakeholders Active Management Risk and Return
(government, the public,
PUB) need to know Median Manager Meets Benchmark Return Before Expenses

whether MPI has skill in
actively managing its

investments. Bottom 50% Of Managers Earn

Top 50% Of Managers Add
Less Than Benchmark

Value

Some metrics used by
Ontario Teachers’
Pension Plan are shown
here, as published over
25 years ago (2000).4

First Quartile / MEaR
= 80/320 =25%

Worst 1%
( MEaR )

Top Decile / MEaR

= 160/320 = 50%
II"'*- e

QO OO

-320 80 1le0

Value Added Over Benchmark In bps

Poimnts on Normal Distribution with Fat Tails 1% = 2.6, 75% = .65g, 90% =130

4 Source: Pension Risk Budgeting: Something Old, Something New, Something Borrowed ..., in The Journal of Performance Measurement (Summer 2000), by
Leo de Bever, Wayne Kozun, Valter Viola, and Barbara Zvan
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On the next page, a former colleague at Canada Pension Plan Investment Board, Dr. Donald Raymond,
elaborates on the 4 types of managers, which are illustrated below.

Insufferable | Blessed

Doomed | Forlorn

Figure 1. Four Stylized Manager Types

Lucky
Insufferable Blessed
Managers Managers
® ]
®
. ® .
. L c o ® °
® ° L .. .~ ¢ O ..
. ™ o . o ® .
ee Qe ¢ ° o8
. = '\‘ ° ‘c
< o oo
®
Doomed . Forlorn
Managers Managers
Unlucky

Skilled

Source: Based on Grinold and Kahn (1999).



BIG PICTURE 1: FOUR TYPES OF MANAGERS (CONTINUED)
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Dr. Raymond described a practical approach to assess skill. Below are excerpts from his

paper.’

“Figure 1 ... breaks a manager’s realized return into two components— skill and luck—and plots it ... Each dot
represents a manager. The skill component is plotted along the horizontal axis; on the right ... are ...
skilled managers, and on the left ... are the unskilled managers.

The component resulting from luck is
plotted along the vertical axis;
managers above the ... line are ...
lucky ..., and the ones on the
bottom are ... unlucky ...

This diagram divides the manager
universe into four quadrants. In the
bottom left quadrant are the doomed
managers. They are managers
without skill who additionally have had
a bad draw from the return distribution
and are destined to go out of business.
The top left quadrant represents the
insufferable managers.

Figure 1.

Four Stylized Manager Types

Unskilled

Luck
Insufferable Y Blessed
Managers Managers
* (]
L)
) ® e
[ .
L] e e L)
o [
r P '..Q”'-'.o =
. .2 s®_ o%° ¢ .
[ .. A ¢ ¥ o0 . °
oo 2o o * .‘\ ot
.. [ I
< o oe
L]
Doomed . Forlorn
Managers Managers
Unlucky

Skilled

Source: Based on Grinold and Kahn (1999).

These are managers without skill who happen to have had good returns, so they have been lucky. In the top
right quadrant are the blessed managers. They have skill and have also been lucky, so they are ... happy.

In contrast, the managers on the lower right are forlorn; they have skill but have had a bad draw and have
either not added value or added less value than they otherwise should have based on their skill alone.”

5 Source: Paying (Only) for Skill (Alpha)— A Practical Approach, in CFA Institute Conference Proceedings Quarterly (June 2008), by Donald M. Raymond,
CFA, Senior Vice President at Canada Pension Plan Investment Board
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BIG PICTURE 2: QUALITY FACTOR OVER TIME FOR VARIOUS INFORMATION RATIOS

We can assess the quality  Figure 2. Quality Factor over Time for
of performance (vs

benchmark). Various IRs
On the next page, Dr. Quality Factor (Q)
Raymond describes a 1.25

“Quality Factor” for
various Information
Ratios. 1.00

This Quality Factor

represents the probability 4 75
that the performance is

the result of skill (not

luck) over different time 0.50
horizons and is illustrated

here.

025
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BIG PICTURE 2: QUALITY FACTOR (CONTINUED)

Below are excerpts from Dr. Raymond’s paper.

“We defined the probability (Pr) that a manager has skill as 1 minus the probability that the manager is
lucky. If ... active returns are normally distributed, this probability is the cumulative normal distribution,
F(e), of the information ratio, ... at time N/ (number of years) multiplied by the square root of time.
We define Qp, the quality factor at year N, as the probability that the manager has skill:
PAskilly =1 — Pr{luck}
= 1 — Pr{realized returns were due to chance} Figure 2. Quality Factor over Time for
— F([RNX ‘/'/V) Various IRs

Quality Factor (Q)
= QN, 1.25
where Qv is bounded between zero and one.

0.75

Figure 2 is a visual representation of Q, or the quality factor. Each line
is a function of time for managers with different IRs. They all start ...
at time zero with the quality factor equal to 0.5, meaning that without N
any performance information, the managers start off with a 50 e s e
percent probability that they have skill. As they start to generate

active returns, the quality factor can be measured, and as shown,

for a manager with a high IR (such as 2), the quality factor goes up to 1 very quickly. After one year, it
is at about 0.95, meaning there is a 95 percent chance they have skill, and after two years, it is essentially
1. A manager with an IR of 1 after one year has a quality factor of about 0.8. It takes five or
six years before it finally goes up to 1, indicating that the value added is most likely a result
of skill. For a low IR, such as 0.1, it takes a long time to get the quality factor up to 1. In fact, even
after 10 years, it is approximately 0.62.

0.25

So, Q@ starts at 0.5 and rises to 1 faster for managers with high IRs.”
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Q2. B) MEASUREMENT CONSIDERATIONS

Question 2. b) Was the alpha the result of measurement considerations?
(e.g., private asset valuations and benchmarks selected®)

Answer: See discussion below related to MUSH Bonds.

Private market valuations are more subjective than public market valuations. As a result, we should
have more confidence about the returns realized on public market assets (e.g., stocks traded on an
exchange) than private market assets like private equity, real estate, infrastructure, and private debt

(including MUSH Bonds).

e.g., In the Basic Claims portfolio, the security/sector selection effect arising from the MUSH Bonds
explains almost 100% of the total value added over the 4-year period, as shown on the next page.

An important question to ask is “how reliable is the performance reported for MUSH Bonds?”

6 MPI’s benchmarks appear to be more “investable” than many other institutional investors. Being investable is a good benchmark characteristic.



EXAMPLE: MUSH BONDS IN BASIC CLAIMS
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Almost 100% of the value added over
the 4-year period in the Basic Claims
portfolio is from MUSH Bonds (currently
benchmarked against an equally-
weighted blend of short and mid term
FTSE Provincial bond indices).

Details from PUB (CC) 11 are on the
right for each of the past 4 years.

The summary below shows that the
average security selection effect from
MUSH Bonds is 95% of the total alpha.

MUSH Total

Security | Basic o
izl Selection | Claims /
(WB X (l) o

2022
2023

1.79%
1.56%
2024 -0.07%
2025 0.25%

Average | 0.88%
(A)

3.22%
1.30%
-0.52%
-0.29%

10.92%
(B)

56%

120%
13%
-85%
| 95% |
(A/B)

Security!Sector Selection Asset Allocation Joint 2 Alpha
Wg o l WigX QL re Aw I re X AW [ Aw | ax Aw|Adiustment Reported

2022

BONDS- CORP 20.00% 6.39:): 0.08% -526% 3.76%! -0.20% 0.39% 3.76% 0.01%

BONDS- GOVT 60.00% i.76'f>&- 1.06%  -4.90% Eﬂ\ 0.52% 1.76% -10.60% -0.19%

BONDS - NON MKTABLE 20.00% §83%] 1.79% -4.68% 4.02%] -0.19% 893% 4.02% 0.36%

BONDS - REAL RETURN 0.00% é.DD%\E 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

COMMERCIALMORTGAGEFUND  0.00% 6.00% 0.00%  0.00% 0.00% 0.00%  0.00% 0.00% 0.00%

FLOATING RATE NOTES 0.00% (}.003\:- 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

REAL ESTATE-POOLED 0.00% @.00‘2\: 0.00%  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

SHORTTERM 0.00% -b.lB'«V:- 0.00% 0.27% 2.81%/ 0.01% -0.18% 2.81% -0.01%

Total 100.00% 2.92% 0.00% 0.14% 0.00% 0.18%  -0.03% 3.22%
2023

BONDS- CORP 20.00% 0.14% 0.03% -2.71% 4.40§ -0.12%  0.14% 4.40% 0.01%

BONDS - GOVT 60.00% ﬂll.liﬂ:. -0.68% -3.26% -Z&@: 0.25% -1.13% -7.63% 0.09%

BONDS - NON MKTABLE 20.00% ?.789& 1.56% -361% 1.18% -0.04% 7.78% 1.18% 0.09%

BONDS - REAL RETURN 0.00% Q.DO%‘: 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

COMMERCIALMORTGAGE FUND  0.00% Q.DO%": 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

FLOATING RATE NOTES 0.00% Q.DD% 0.00%  0.00% 0.003% 0.00%  0.00% 0.00% 0.00%

REAL ESTATE-POOLED 0.00% Q.DD%\‘: 0.00%  0.00% 0.00% 0.00%  0.00% 0.00% 0.00%

SHORTTERM 0.00% Q.Dl%“: 0.00% 2.72% 2.04% 0.06% 0.01% 2.04% 0.00%

Total 100.00% 0.90% 0.00% 0.14% 0.00% 0.19% 0.06% 1.30%
2024

BONDS-CORP 28.00% (iAl%\: 0.11%  556% -0.07% 0.00%  0.41% -0.07% 0.00%

BONDS - GOVT 37.00% ul.37%5 -0.51%  1.21% lli\ -0.01%  -1.37% -1.19% 0.02%

BONDS - NON MKTABLE 20.00% -b.34:.\5 -0.07% 1.22% -0.331\:» 0.00% -0.34% -0.33% 0.00%

BONDS - REAL RETURN 0.00% 6400%‘:‘ 0.00%  0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

COMMERCIALMORTGAGEFUND  5.00% b.B‘H: -0.04% 2.00% 0.05% 0.00% -0.84% 0.05% 0.00%

FLOATING RATE NOTES 0.00% f}‘l)D%“:‘ 0.00%  0.00% 0.00% 0.00%  0.00% 0.00% 0.00%

REAL ESTATE-POOLED 10.00% l!.AS»\: -0.05%  0.17% -0.03% 0.00% -0.45% -0.03% 0.00%

SHORTTERM 0.00% @.56%\: 0.00% 4.79% 157% 0.08%  0.56% 1.57% 0.01%

Total 100.00% -0.55% 0.00% 0.05% 0.00% 0.03% -0.06% -0.52%
2025

BONDS- CORP 28.00% ('3‘325,“:‘ 0.09% 9.83% 1.02‘;% 0.10% 0.32% 1.02% 0.00%

BONDS - GOVT 35.00% ﬂll.ogix:« -0.38%  9.05% -0.51}\&- -0.05% 1.09% -0.51% 0.01%

BONDS - NON MKTABLE 18.00% 1‘40?‘: 0.25% 7.50% -0.92’3: -0.07% 140% -0.93% -0.01%

BONDS - REAL RETURN 4.00% QGB'\ 0.03% 9.34% -0.01‘5‘.» 0.00% 0.68% -0.01% 0.00%

COMMERCIALMORTGAGEFUND  5.00% 9.28%\‘:. 0.01%  8.26% 0.04?: 0.00%  0.28% 0.04% 0.00%

FLOATING RATE NOTES 0.00% 0.00% 0.00%  0.00% 0.00?: 0.00%  0.00% 0.00% 0.00%

REAL ESTATE-POOLED 10.00% [.37% -0.24%  2.79% -0.40p¢ -0.01% -2.37% -0.40% 0.01%

SHORTTERM 0.00% -D.08% 0.00% 4.57% 0.78% 0.04% -0.08% 0.78% 0.00%

Total 100.00% -0.24% 0.00% 0.01% 0.00% 0.00%  -0.07% -0.29%
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CONCLUSIONS AND RECOMMENDATIONS: ACTIVE MANAGEMENT

To enable the PUB and other stakeholders to assess the quality of MPI's active
management (i.e., probability of skill), MPI should:

1. adopt and implement reqgular total portfolio-level performance
attribution reporting that quantifies security selection vs asset allocation
and other effects; and

2. disclose other relevant data (e.g., tracking error) and
reportrisk-adjusted performance (e.g., Information Ratios)

over a sufficiently long period of time.
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IMPLEMENTATION ALTERNATIVES FOR PERFORMANCE ATTRIBUTION

1. Consider the simple, quick, and cheaper approach and make information available in GRA 2027.

2. Adopt a more robust approach, if appropriate, later.

Simple, Quick, and Cheaper

More Robust, Slower, and More $

1. Adopt a simple performance attribution
approach at the total portfolio level.

1. Undertake a search for a sufficiently robust
performance attribution system, then implement
it.

2. Increase the data measurement frequency
(from annual to monthly).

3. Expand time horizon (beyond past 4 years).

2. Ideally, attribution is performed for past periods;
otherwise, data will be available prospectively
only (i.e., it will take years to have data
available).

The cost is the time it takes to: a) gather inputs,
which should generally be available; and b) apply
a simple performance attribution approach (e.g.,
use XL file provided).

The cost is unknown until a search is undertaken,
though cost estimates are likely available.
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ENDNOTES

A 2017 GRA Evidence:

See MPI’s Investment Portfolio: Risk, Return and Good Practice at
https://www.pubmanitoba.ca/pdf/mpil7/mpi investment portfolio valter viola 2016 09 26.pdf.

B 2017 GRA Testimony:

See https://www.pubmanitoba.ca/pdf/mpil7/cac-24.pdf.

€ 2019 GRA Evidence:

See MP/I’s Investment Portfolio: Asset/Liability Analysis and Previous Recommendations (Two Revisions 12) at
https://www.pubmanitoba.ca/vl/proceedings-decisions/appl-current/pubs/2019-mpi-gra/cac-ex/cac-11-2-v-
viola-2-corrections-clean.pdf.

2019 GRA Testimony:

See https://www.pubmanitoba.ca/vl/proceedings-decisions/appl-current/pubs/2019-mpi-gra/cac-ex/cac-28-v-
viola-presentation.pdf.



https://www.pubmanitoba.ca/pdf/mpi17/mpi_investment_portfolio_valter_viola_2016_09_26.pdf
https://www.pubmanitoba.ca/pdf/mpi17/cac-24.pdf
https://www.pubmanitoba.ca/v1/proceedings-decisions/appl-current/pubs/2019-mpi-gra/cac-ex/cac-11-2-v-viola-2-corrections-clean.pdf
https://www.pubmanitoba.ca/v1/proceedings-decisions/appl-current/pubs/2019-mpi-gra/cac-ex/cac-11-2-v-viola-2-corrections-clean.pdf
https://www.pubmanitoba.ca/v1/proceedings-decisions/appl-current/pubs/2019-mpi-gra/cac-ex/cac-28-v-viola-presentation.pdf
https://www.pubmanitoba.ca/v1/proceedings-decisions/appl-current/pubs/2019-mpi-gra/cac-ex/cac-28-v-viola-presentation.pdf

