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1.0 Executive Summary

Amended Report

This DCAT report has been amended from the original report that was filed with the
Public Utilities Board on June 17, 2016. The amendment was required as a result of
the Corporation’s filing of a revised 2017/18 Basic Rate Application on September 14,
2016 that included material changes to the base scenario. The two key changes to

the base scenario are as follows:

i. A revised interest rate forecast was utilized by the Corporation, which
assumes that interest rates will not increase as quickly as anticipated in the
original rate application. The original and revised base scenario forecasts for

the Government of Canada 10-year bond yields are provided below.

Government of Canada 10 Year Bond Yields

Base Revised Base Difference
Q1 2016/17 1.33% 1.32% -0.01%
Q2 2016/17 1.42% 1.03% -0.39%
Q3 2016/17 1.58% 1.05% -0.52%
Q4 2016/17 1.76% 1.11% -0.64%
Q1 2017/18 1.95% 1.19% -0.76%
Q2 2017/18 2.14% 1.24% -0.90%
Q3 2017/18 2.28% 1.31% -0.98%
Q4 2017/18 2.43% 1.37% -1.05%
Q1 2018/19 2.51% 1.69% -0.82%
Q2 2018/19 2.68% 1.74% -0.94%
Q3 2018/19 2.98% 1.84% -1.15%
Q4 2018/19 3.30% 1.90% -1.40%
Q1 2019/20 3.39% 1.97% -1.42%
Q2 2019/20 3.39% 2.08% -1.32%
Q3 2019/20 3.39% 2.21% -1.19%
Q4 2019/20 3.39% 2.24% -1.15%
Q1 2020/21 3.39% 2.24% -1.15%
Q2 2020/21 3.39% 2.24% -1.15%
Q3 2020/21 3.39% 2.24% -1.15%
Q4 2020/21 3.39% 2.24% -1.15%
Page 4 Manitoba
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ii. The applied for 2017/18 rate changed was increased from +2.0% to +4.3%

mainly as a result of the revised interest rate forecast.

All of the adverse scenarios presented in this report have been recalculated as a

result of the changes made to the base forecast.
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Summary of Findings

I have completed the annual investigation of the future financial condition of Basic
Compulsory Autopac Insurance (Basic) as at February 29, 2016 in accordance with

accepted actuarial practice in Canada.

I have analyzed the forecasted financial positions of the company during the five
year forecast period under a series of scenarios. A description of these scenarios and

their impact on the company is included within this report.

The most significant assumptions are described within this report. The investigation
incorporates assumptions relating to business growth, investments, claims frequency
and severity, transfer of capital between lines of business, and other internal and

external conditions during the forecast period.

My report includes the identification of key risk exposures and the corrective
management and regulatory actions that could be taken to mitigate the effect of

plausible adverse scenarios.

In my opinion, the future financial condition of Basic is satisfactory because (i) Basic
meets the Regulator’'s assumed minimum capital target under the base scenario over
the forecast period and (ii) there are no plausible adverse scenarios at the selected
1-in-40 year probability level that cause the statement value of assets to fall below

the statement value of liabilities over the forecast period.

Winnipeg, Manitoba
[Subject to approval from MPI Board of Directors]

Luke Johnston
Fellow, Canadian Institute of Actuaries
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Satisfactory Expected Future Financial Condition

The insurer’s financial condition would be satisfactory if throughout the forecast

period:

e Under the base scenario, the insurer meets the Manitoba Public Utilities

Board’s assumed minimum Rate Stabilization Reserve (RSR) target (as

described in Section 3 of this report).

e Under the base scenario and all plausible adverse scenarios, the statement

value of the insurer’s assets is greater than the statement value of its

liabilities.

Base Scenario

Base Scenario (in millions)

Includes proposed 4.3% rate increase in 2017/18

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Net Income ($34) ($11) $24 $8 $8
Retained Earnings $160 $149 $173 $182 $189
AOCT* $36 $45 $40 $48 $58
Total Equity? $196 $194 $213 $230 $247
MCT Ratio® 37.2% 32.1% 37.5% 38.8% 45.1%

1. Accumulated Other Comprehensive Income
2. Total Equity = Retained Earnings + AOCI
3. Minimum Capital Test Ratio based on the 2015 MCT Guideline

Adverse Scenarios

Actuarial standards of practice require the actuary to test and report on a minimum
of three plausible adverse scenarios posing the greatest threat to the insurer. In
addition, the actuary must also report on all adverse scenarios that cause MPI Basic

to fall below the Regulator’s target capital requirement (see section RSR. 3).

The table below summarizes the results from the most adverse scenarios tested in

this report before applying assumed management and regulatory action.
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Adverse Scenarios before applying Management Action
Basic Total Equity (in millions)

Adverse Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Combined Scenario $196 $93 $18 ($4) $2
Interest Rate Decline $196 $179 $167 $156 $146
Equity Decline $196 $148 $124 $99 $108
High Loss Ratio $196 $154 $140 $132 $85
Minimum Capital Test Ratio
Adverse Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Combined Scenario 37.2% 4.4% -17.8% -23.0% -16.2%
Interest Rate Decline 37.2% 27.5% 23.1% 18.5% 19.9%
Equity Decline 37.2% 20.0% 13.1% 5.0% 11.5%
High Loss Ratio 37.2% 21.2% 17.3% 13.6% 5.3%

Based on the above results, the most adverse 1-in-40 year scenarios were selected

at each of the four different return periods. In all cases the Combined Scenario was

the most adverse scenario. The table below shows the results of the Combined

Scenario for each return period before and after assumed management action.

Combined Scenario Basic Total Equity before Management Action (in millions)

Combined Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
1 year $196 $53

2 year $196 $93 $18

3 year $196 $120 $51 ($15)

4 year $196 $125 $67 ($27) ($56)

Combined Scenario Basic Total Equity after Management Action (in millions)

Combined Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
1 year $196 $53

2 year $196 $93 $38

3 year $196 $120 $72 $70

4 year $196 $125 $87 $67 $145

As shown in the table above, MPI Basic maintains a positive Total Equity balance for

all 1-in-40 year adverse scenarios tested in this report. As part of the DCAT

collaboration with the Public Utilities Board, this report also provides the minimum
Total Equity balance as at the beginning of the 2017/18 fiscal year (or end of the

Page 8
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2016/17 fiscal year) such that all 1-in-40 year adverse scenarios will maintain a

Total Equity balance above zero over each return period. As shown in the table

below, the minimum Total Equity balance such that all of Combined Scenarios after

assumed management action remain above zero is $159 million.

Minimum Total Equity Balance as of the end of Fiscal 2016/17

Combined Scenario Basic Total Equity after Management Action (in millions)

Combined Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
1 year $143 $0

2 year $159 $55 $0

3 year $127 $51 $2 $0

4 year $131 $59 $21 $0 $78

Rationale for Actuarial Opinion

Including plausible management and regulatory action, there are no adverse

scenarios at the selected 1-in-40 year probability level that cause Basic Total Equity

to fall below zero during the four-year forecast period.

Maximum Total Equity Capital Target

In Order 128/15 the Public Utilities Board notionally approved that the maximum

Total Equity capital target be selected based on a Minimum Capital Test ratio of

100%. The table below shows a restated base scenario such that the beginning
2017/18 Total Equity balance is adjusted to achieve the 100% MCT target, which

equates to $411 million. The supporting calculations for this scenario are provided in

Exhibit 6.

100% MCT Scenario (in millions)

Combined Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21

Total Equity $411 $410 $429 $447 $466

Capital Available $340 $332 $349 $365 $401

Capital Required $340 $366 $359 $386 $410

MCT Ratio 100.0% 90.9% 97.3% 94.6% 97.8%
Page 9 Manitoba
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Review of Events Since the Previous DCAT Report

Transfer of Capital

The Corporation transferred $72.7 million in excess capital from its Extension line of
business to Basic at the end of the 2015/16 fiscal year. The transfer was made to
bring the year end 2015/16 Basic Total Equity balance up to the $231 million target
proposed by the Corporation in the 2016 Rate Application.

PUB Order 128/15
The Public Utilities Board issued Order 128/15 on December 1, 2015. The following
PUB orders are directly related to this DCAT report. The Corporation’s response to

each Order as it relates to this year’s DCAT report is shown in bold.

10.16 - MPI continue to participate in the collaborative process reflected in
Order 135/14, and complete Phase II thereof. Although the collaborative
process was not completed at the time of the filing, the Corporation
believes that this DCAT report will address all outstanding issues
identified during the collaborative process. However, if these issues
are not fully addressed by this report, the Corporation can provide
additional information formally through the 2017 GRA interrogatory
process or informally through the DCAT collaborative process. The
Corporation remains committed to the full completion of the

collaborative process with the Public Utilities Board.

10.17 - For Fiscal 2016, the two-year, 1-in-40, Combined scenario including
Management and Regulatory action will be utilized for the purposes of setting
the lower total equity capital target for Basic, calculated at $231 million by

MPI. This year’s DCAT report models the two-year, 1-in-40, Combined
scenario along with adverse scenarios at various other return periods

and risk levels.

10.18 - The use of a 100% MCT ratio for the upper target capital total for
Basic is approved on a notional basis. The projected 100% MCT ratio as of

the start of the 2017 /18 fiscal year is provided in this report.

Manitoba
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10.19 - MPI report to the Board annually with respect to what MCT Guideline
was used within the DCAT report, whether that MCT Guideline was the most
recently issued Guideline, and what upper limit target capital level MPI seeks
for the upcoming fiscal year. The Corporation is using the 2015 MCT
Guideline, which is the most recently issued Guideline. The upper
limit target capital level based on 100% MCT is provided in this
report.

10.20 - MPI must commit to proactively model the MCT as it is changed by
OSFI to assess how changes might affect target capital levels. The
Corporation now has a permanent resource in the Pricing,
Forecasting, and Investment Department who is responsible for
proactively modeling the MCT.

DCAT Peer Review
The 2015 DCAT report was peer reviewed by Joe S. Cheng, F.C.I.A. from ].S. Cheng
& Partners. In Joe Cheng’s report, dated November 10, 2015, he provided a list of

‘Findings and Recommendations’. This list is provided below along with the actions in

response to each item (in bold).

1.

2.

The definition of the maximum capital target is set based on the old Minimum
Capital Test (MCT) which is no longer in use. The new (current) MCT includes
additional considerations such as operational risk, revised unpaid claim margins,
premium liability margins (new) and full recognition of deferred policy acquisition
expenses (excl. accident and sickness) as capital available. I recommend the new
MCT effective January 1, 2015 be used for setting capital targets; however no
transitional measures should be applied to bridge the old and new formulation
because they are not risk measures. Response: The Corporation has
calculated the 2015/16 MCT and the forecasted 2016/17 through
2020/21 MCT results based on the new MCT guideline.

The minimum capital target used in the report is based on a dollar threshold
which in turn is based on the amount required to maintain positive equity in the
most severe 1-in-40 year adverse event with management actions. This leads to

a dollar value capital threshold that doesn’t respond to changing risk exposures.

Manitoba
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For example, if $X is the capital target required based on current risk exposures,
a 10% increase in common stock investments requires and increase in margin
required and should raise the capital target to maintain the same capital ratio. I
recommend the target capital be converted to an MCT ratio. Response: The
Corporation has provided projected MCT scores based on all DCAT
scenarios in this report. If the Public Utilities Board determined that the
DCAT minimum capital target should be converted to an MCT ratio, the
Corporation would be supportive of that approach.

DCAT Collaborative Process

The Corporation continues to support and actively participate in the DCAT

collaborative process. Listed below is the Corporation’s understanding of the

outstanding tasks stemming from the collaborative process based on discussions that

occurred between the issuance of Order 128/15 and May 1, 2016. The current status

of these tasks are provided in bold.

1.

Provide details of all improvements made to MPI’s financial modeling since the
filing of its latest DCAT.
The improvements to financial modeling since the last DCAT are as
follows:
¢ The allocation of Investment Income was updated from a static
allocation to a dynamic allocation consistent with the corporate
allocation methodology.
¢ The premiums written calculation was updated so the rate change
now properly includes the volume impact.
¢ The deferred policy acquisition cost and the premium deficiency
calculation are now dynamically included in the financial model.
¢ The modeled MCT calculations were updated based on 2015 OSFI

Guideline.

Provide details of a refreshed DCAT base scenario (adapted from the latest DCAT)
incorporating the improvements made to MPI’s financial modeling and including
modeled MCT ratios. This information was provided to stakeholders as part
of the DCAT collaboration. The base scenario in this report reflects all the
financial modeling changes listed above.

Manitoba
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3. Provide details of a refreshed DCAT selected worst case adverse scenario (run
against the refreshed DCAT base scenario from 3) above) at each of a 95"
percentile outcome level and a 97.5" percentile outcome level, including modeled
MCT ratios. The requested adverse scenarios are provided in this report
for various percentile outcome levels including the 95 percentile (1-in-
20) and the 97.5'" percentile (1-in-40) levels. MCT ratios are only
modeled for the selected adverse scenarios at the 1-in-40 level;
however, the Corporation can provide the results for any other adverse
scenarios through information requests or the DCAT collaborative

process.

4. Undertake a version of the Phase 2 iterative process (for each of a 95" and 97.5"

percentile outcome level and each of a 2 and 4 year time horizon) as follows:

e By iterative adjustment, create and provide details of a modified lower
limit refreshed base scenario under which (i) the Total Equity balance as
at 28 February 2015 is adjusted to a proposed lower limit Total Equity
target level (adjusting Basic investment assets proportionately), and (ii)
the Total Equity balance after 28 February 2015 is adjusted such that the
resulting forecasted MCT ratio as at 28 February 2015 is forecasted to

remain unchanged throughout the forecast period.

e Create and provide details of a modified lower limit refreshed worst case
adverse scenario by applying the refreshed DCAT selected worst case
adverse scenario assumptions to the modified lower limit refreshed base

scenario.

e By iterative adjustment, adjust the proposed lower limit Total Equity
target level until the forecasted Total Equity balance under the modified
lower limit refreshed worst case adverse scenario approximates $0 at the

lowest point over the selected time horizon within the forecast period.

Manitoba
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This DCAT report includes the iterative adjustment referenced
above for the most adverse 1-in-40 year scenarios at each return
period. If the Corporation’s interpretation of this request is not
correct, the Corporation can provide updated information through

the interrogatory process or DCAT collaboration process.

Manitoba
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Recommendations

1.

Set the minimum Total Equity target at $159 million for Basic. This amount
represents the amount of Total Equity required at the beginning of the 2017/18
fiscal year such that the base scenario and all adverse scenarios at a 1-in-40 year

probability level maintain a positive Total Equity balance over the forecast period.

Establish a range above the recommended minimum capital target such that
Basic can withstand a reasonable level of variability in its financial results without
falling below the minimum capital target. A range would also protect the Basic
program from other risk factors that are not easily quantifiable. The Public
Utilities Board notionally approved an upper capital target equal to an MCT ratio
of 100% in the 2016 GRA, which is equivalent to an upper target of $411 million
as of the beginning of the 2017/18 fiscal year. I believe this upper target is

reasonable for this purpose.

If the Total Equity balance falls below the recommended minimum target,
management should implement a plan to restore Total Equity to above the

target.

If there is a significant increase in projected claims costs, management should be

prepared to increase rates as quickly as possible.

Management should continue to monitor loss cost and premium trends to

determine if there are any threats to the financial condition of Basic.

Management should continue to monitor its reinsurance coverage as the severity
of the modeled adverse scenarios could increase substantially if this coverage is

reduced.

Management should continue to monitor the net impacts to assets and liabilities
caused by changes in interest rates and assess if the level of interest rate risk
contained in their base forecast is reasonable relative to the capital targets set by

the Regulator.

Manitoba
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8. Management should continue to monitor other important risk factors such as
inflation, policy liability risk, and changes to International Financial Reporting
Standards (IFRS).

Manitoba
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2. 0 Introduction

Role of the Appointed Actuary

As per Subsection 2520 of the Canadian Institute of Actuaries Standards of Practice:

The appointed actuary should make an investigation at least once
during each financial year of the insurer’s recent and current financial
position, and financial condition, as revealed by dynamic capital

adequacy testing for selected scenarios.

The appointed actuary should make a report of each investigation in
writing to the insurer’s board of directors (or to their audit committee
if they so delegate) or its chief agent for Canada. The report should
identify possible actions for dealing with any threats to satisfactory

financial condition that the investigation reveals.

The appointed actuary should also make an interim investigation if

there is a material adverse change in the insurer’s circumstances.

The appointed actuary should ensure that the investigation is current.
The investigation should take into consideration recent events and

recent financial operating results of the insurer.

The actuary’s investigations would be done with a frequency sufficient
to support timely corrective actions by management and the board of

directors or chief agent for Canada.

Purpose

The purpose of DCAT is to identify plausible threats to satisfactory financial
condition, actions that would lessen the likelihood of those threats, and actions that

would mitigate a threat if it materialized.

Manitoba
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Scope

The DCAT report contains the key assumptions of the base scenario and the plausible
adverse scenarios posing the greatest risk to the satisfactory financial condition of
MPI Basic. The report discloses each of the risk categories considered in undertaking
the DCAT analysis, including those identified in the CIA Standards of Practice.

If the investigation identifies any plausible threat to the satisfactory financial
condition of MPI Basic, then the actuary would identify corrective management action
that would lessen or mitigate that threat if it materialized. For each adverse scenario
reported upon, the actuary would report the results both with and without the effect

of corrective management action. (See section 2520.35 of CIA Standards of

Practice).

The DCAT analysis was performed by Luke Johnston, FCIA, FCAS, Chief Actuary and
Executive Director of Pricing, Forecasting, and Investments. Mr. Johnston is available
to answer any questions in regards to this report and can be reached at the following

address:

Manitoba Public Insurance

705-234 Donald Street Box 6300
Winnipeg, MB R3C 4A4

Telephone: (204) 985-8770 ext 8050

Email: l[johnston@mpi.mb.ca

Use and Distribution

The DCAT report was prepared for the internal use of Manitoba Public Insurance. A
copy of this report may be provided to the Company’s external auditors and to the
Public Utilities Board.

Manitoba
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Process

DCAT has the following key elements:

e Development of a base scenario;

¢ Analysis of the impact of adverse scenarios;

¢ Identification and analysis of the effectiveness of various strategies to
mitigate risks;

e A report on the results of the analysis and recommendations to the insurer’s
management and the Board of Directors; and

e An opinion signed by the actuary and included in the report on the financial

condition of the insurer.

Method

The Corporation’s internal financial model was used to perform the 2016 DCAT
analysis. Detailed output from the financial model is provided in the supporting

exhibits for the base scenario and for each adverse scenario tested in this report.

The Corporation’s base scenario was generated through the combined effort of

several departments and committees, including:

e Actuarial Services Unit

e Investments Unit

e Financial Forecasting and Reinsurance Unit
e Forecasting Committee

¢ Management Committee

The assumptions and forecasts generated by the above units and committees are the
inputs for the Corporation’s financial model. A written summary of the base scenario
assumptions are contained in Section 4 of this report, while detailed model output for

the base scenario is contained in Exhibit 1.

The modeling of plausible adverse scenarios involves reviewing all of the
assumptions (or inputs) of the base scenario and determining how they are impacted

by the event. A new set of assumptions and forecasts are then generated based on

Manitoba
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the assumed plausible adverse scenario. These assumptions are then input into the

financial model and the results are compared to the base scenario.

Data Sources

To perform this valuation, I have used information provided by:

Glenn Bunston, Manager, Investments

Wes Sprenger, Senior Investment Forecasting Specialist, Investments
Dean Dunstone, Assistant Manager, Financial Forecasting and Reinsurance
Tyler Clearwater, Actuarial Analyst, Actuarial Services

Mark Russo, Accountant 2, Financial Forecasting and Reinsurance
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3.0 Capital Adequacy Management

Definition of the Minimum Regulatory Capital Requirement

The Public Utilities Board (PUB) in Manitoba sets the Corporation’s minimum and
maximum capital levels under the Basic Compulsory program. Basic Total Equity, net
of any special appropriations, is referred to as the Rate Stabilization Reserve (RSR).
Based on the Order 128/15, the PUB currently uses the DCAT analysis at a 1-in-40
year probability level to determine the minimum capital target and the MCT at 100%
(notionally) to determine the upper capital target. Based on the analysis in this DCAT
report, using the PUB’s current methodology in 2017/18 would result in projected
minimum and maximum allowable RSR targets of $159 million and $411 million
respectively. The PUB capital targets and the capital target methodology can change

at any time by a PUB Order.

The proposed DCAT-based minimum $159 million capital target produced in this
report represents an MCT score of 26% as of the beginning of the 2017/18 year.
Assuming the DCAT analysis would produce a similar MCT score in future years, the
table below shows the projected minimum and maximum RSR targets at 26% MCT
and 100% MCT ratios over the forecast period. The calculations assume that the
Corporation’s application for a 4.3% rate change in 2017/18 will be approved by the
Public Utilities Board.

Fiscal Year Minimum RSR Maximum RSR
Beginning ($millions) ($millions)
2017/18 $159 $411
2018/19 $172 $443
2019/20 $172 $439
2020/21 $181 $468
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Materiality

As per Canadian actuarial standards of practice, an omission, understatement or
overstatement is material if the actuary expects it materially to affect either the
user’s decision making or the user’s reasonable expectations. We have judgmentally
selected a materiality standard of $10 million, which is 2.5 times the materiality

standard used in the February 2016 Basic Appointed Actuary’s Report. The higher

standard reflects the much greater uncertainty associated with the DCAT projections
relative to the uncertainty of the base forecast. The materiality standard is

approximately equal to 1.0% of projected net earned revenues for Basic in 2017/18.

Note: The materiality level is not intended to represent the range of reasonable

values or the inherent uncertainty in an actuarial estimate.
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4.0 Background Discussion

Description of Basic

MPI Basic is the Corporation’s compulsory automobile insurance product. The

Corporation has a monopoly on the sale of Basic products. The Basic coverages are

as follows:

e All perils coverage with a $500 deductible

e No-fault accident benefits (Personal Injury Protection Plan)

e Third Party Liability with a $200,000 limit.

Recent and Current Financial Position

Historical Results (in millions)

2011/12 2012/13 2013/14 2014/15 2015/16
Earned Revenues $780 $775 $785 $823 $881
Total Claims Costs $733 $783 $875 $874 $798
Expenses $130 $128 $127 $136 $135
Investment Income $101 $72 $148 $188 ($4)
Net Income $19 ($63) ($69) ($2) ($56)
Restatements! $0 $18 $0 $0 $0
Rebates ($14) $0 $0 $0 $0
e Thes o s w0 ws|
IT Optimization Fund $65 $0 $0 $0 $0
Retained Earnings $214 $169 $100 $178 $194
AOCI? $49 $57 $70 $35 $37
Total Equity? $263 $226 $170 $213 $231
MCT Ratio* n/a 62.9% 41.6% 53.4% 48.8%

PN

Restatement was based on the amended International Accounting Standards 19R - Employee Benefits.
Accumulated Other Comprehensive Income

Total Equity = Retained Earnings + AOCI

Minimum Capital Test (MCT) Ratio. The Corporation started calculating MCT scores in 2012/13.

Prior year’s MCT scores are not available. The 2015/16 MCT ratio is calculated based on the 2015

Guideline.
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Base Scenario

As per Canadian actuarial standards of practice (section 2520.18):

The base scenario would be a realistic set of assumptions used to
forecast the insurer’s financial position over the forecast period.
Normally, the base scenario would be consistent with the insurer’s
business plan. The actuary would accept the business plan’s
assumptions for use in the base scenario unless these assumptions are
so inconsistent or unrealistic that the resulting report would be
misleading. The actuary would report any material inconsistency

between the base scenario and the business plan.

Details of the Corporation’s base scenario are provided in the following sections.

Description of Economic Assumptions in the Base Scenario

Volume growth: The number of insured units (excluding trailers and ORVs) is
assumed to increase 1.75% per year over the forecast period, which is consistent
with the historical averages. Trailers and ORVs have higher growth rates, but

represent less than 1% of annual loss costs.

Vehicle Upgrade Factor: The average premium can increase or decrease without
rate changes as customers’ change their vehicle preferences (e.g. SUV'’s versus
cars), where they live (e.g. Winnipeg versus rural), or how they use their vehicle
(e.g. all purpose versus pleasure). The vehicle upgrade factor (excluding trailers and
ORVSs) is assumed to be 2.60% per year over the entire forecast period, which is

approximately equal to the most recent three year average.

Inflation: Projected Manitoba and Canadian Consumer Price Inflation (CPI) are
forecasted at 1.8% in 2016/17 then 2.2% and 2.1% respectively in 2017/18.
Thereafter, both CPI forecasts are projected at 2.0% per year. These rates are based
on the consensus forecast from various banks and economic forecasting firms

rounded to the nearest 10 basis points.
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Interest rates and yields: The projected interest rates and yields for the
investment portfolio are shown in the table below. The Government of Canada 10
year bond rate forecast was calculated using a 50% weight with the Standard
Interest Rate Forecast! and a 50% weight with the naive forecast®>. The Canadian 91
Day T-Bill forecast is based on the average forecast from various banks and
economic forecasting firms. The returns for MUSH (i.e. hon-marketable provincial

bonds), equities, real estate, and infrastructure are the Corporation’s internal

forecasts.
Government

Fiscal CDN 91 of Canada MUSH | CDN/US Real

Year Day T-Bill 10 Year Rate Equities | Estate | Infrastructure
2016/17 0.45% 1.11% 4.59% 7.30% 5.80% 6.80%
2017/18 1.06% 1.37% 4.41% 7.30% 6.20% 7.20%
2018/19 2.68% 1.90% 4.28% 7.30% 6.00% 7.00%
2019/20 2.92% 2.24% 4.19% 7.30% 6.00% 7.00%
2020/21 2.92% 2.24% 4.13% 7.30% 6.00% 7.00%

*The interest rates and yields in the above table are for the fourth quarter of each fiscal year. The
Corporation creates forecasts for each quarter (not shown).

Claims Liability Discount Rate: The discount rate used for claim liabilities is
calculated directly from the current average yields on the Corporation’s fixed income

portfolio. The assumed claim liability discount rates are shown in the table below.

Assumed Claims Liability Discount Rate

Fiscal Year End Nominal Real
2016/17 3.29% 1.26%
2017/18 3.46% 1.44%
2018/19 3.89% 1.85%
2019/20 4.13% 2.09%
2020/21 4.14% 2.10%

! The standard interest rate forecast used is the average forecast of the five major Canadian banks and
Global Insight as of August 2016.

2 The naive forecast is the existing interest rate held constant for the entire interest rate forecast. The
naive forecast was 1.03%, which is based on the GoC 10 year rate as of July 31, 2016.
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Rate changes and RSR Rebuilding Fees
Vehicle premiums: The base forecast includes the following rate change and RSR

rebuilding fee assumptions over the forecast period.

Policy Year Rate Change RSR Rebuilding Fee
2016/17 0.0% (approved) 0.0% (approved)
2017/18 4.3% (proposed) 0.0% (proposed)
2018/19 0.0% (assumed) 0.0% (assumed)
2019/20 0.0% (assumed) 0.0% (assumed)
2020/21 0.0% (assumed) 0.0% (assumed)

Per the above table, the Corporation has applied for a 4.3% rate increase and no
RSR rebuilding fee in the 2017/18 policy year. The base forecast assumes the

Corporation’s proposal will be approved by the Regulator.

In the 2018/19 to the 2020/21 policy years the base forecast assumes that there will

be no additional rate changes or RSR rebuilding fees.

Driver premiums: The Corporation is not proposing any changes to the driver rates
over the forecast period. Future driver premiums are based on the historical

movement patterns of drivers on the Corporation’s Driver Safety Rating scale.

Rebates
The base forecast assumes that no rebates will be ordered by the Public Utilities

Board over the forecast period.

Reinsurance
The Corporation’s reinsurance structure is as follows:
e (Catastrophe program in excess of $15 million with a limit of $300 million. MPI
retains 1/3 of the $100 million excess of $200 million layer.

e (Casualty program with retention of $5 million and a limit of $50 million.

No changes in coverage are anticipated for the reinsurance program over the

projection period.
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Deferred Policy Acquisition Costs (DPAC) Write-Down and Premium
Deficiencies

As of February 29, 2016, MPI Basic had no premium deficiency and $23.6 million
deferred policy acquisition cost (DPAC) write-down. The table below shows the
assumed changes in the premium deficiency and DPAC write-down over the forecast

period. These amounts are included in the base forecast.

Change in the Premium Deficiency or DPAC Write Down ($000)

2016/17

2017/18

2018/19

2019/20

2020/21

Change

($293)

($14,451)

$624

($3,316)

($2,708)

Base Forecast

The table below shows the Corporation’s base forecast used in the DCAT report. This
base forecast is the same as the revised base forecast provided to the Public Utilities
Board on September 14, 2016 as part of the 2017/18 General Rate Application.

Base Scenario (in millions) - Includes 4.3% Rate Increase in 2017/18 and No Rate
Changes or RSR Rebuilding Fees thereafter.

2016/17 2017/18 2018/19 2019/20 2020/21
Earned Revenues $934 $1,001 $1,067 $1,117 $1,170
Total Claims Costs $915 $899 $911 $989 $1,079
Expenses $144 $149 $158 $162 $170
Investment Income $91 $36 $26 $43 $87
Net Income ($34) ($11) $24 $8 $8
E::ilizgg/RSR $160 $149 $173 $182 $189
AOCI $36 $45 $40 $48 $58
Total Equity $196 $194 $213 $230 $247
MCT Ratio 37.2% 32.1% 37.5% 38.8% 45.1%
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Discussion of Prior Year’'s DCAT Results, Recommendations,
and Management Actions

Last year’s DCAT report found that the two-year, 1-in-40, Combined Interest Rate,
Equity Decline, and High Loss Ratio adverse scenario required a minimum of $231
million in Total Equity at the start of the 2016/17 fiscal year in order for all adverse

scenarios to maintain a positive Total Equity balance over the forecast period.

As discussed in the ‘Review of Events since the Previous DCAT Report’ section, the
PUB approved the findings from the DCAT as the basis for the lower capital target in
2016/17.
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5. 0 Adverse Scenarios

Summary of Results

A summary of the projected Total Equity and MCT scores for the selected plausible
adverse scenarios (before management and regulatory action) are shown in the table
below. The adverse scenarios listed below are considered to have the most
significant financial impact to the Corporation’s financial position. All other risk
categories are discussed in the ‘Analysis of All Property and Casualty Insurer Risk

Categories’ section of this report.

Total Equity (in millions) — Adverse Scenarios before Management Action

Scenario 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Base $196 $194 $213 $230 $247
Combined Scenario $196 $93 $18 ($4) $2
Interest Rate Decline $196 $179 $167 $156 $146
Equity Decline $196 $148 $124 $99 $108
High Loss Ratio $196 $154 $140 $132 $85

Minimum Capital Test Ratios — Adverse Scenarios before Management Action

Scenario 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Base 37.2% 32.1% 37.5% 38.8% 45.1%
Combined Scenario® 37.2% 4.4% -17.8% -23.0% -16.2%
Interest Rate Decline 37.2% 27.5% 23.1% 18.5% 19.9%
Equity Decline 37.2% 20.0% 13.1% 5.0% 11.5%
High Loss Ratio 37.2% 21.2% 17.3% 13.6% 5.3%

1. The MCT ratio can be negative even when Total Equity is positive because deferred development costs
now require 100% capital. Therefore, it is possible for Total Equity to be positive while the MCT ratio is
negative as long as the deferred development costs exceed the available capital.

Relative to the base forecast, the largest reductions in Total Equity (before
management and regulatory action) for each return period and probability level are
for the Combined Scenarios. As a result, the Combined Scenarios were used to apply
assumed management and regulatory action assumptions, which are shown in the
table below. The information in the table can be interpreted as follows: “Rate” means
a rate increase for that policy year; "RSR” mean an additional RSR rebuilding fee is
applied in that policy year. E.g. For the 4 year combined scenario there is a total RSR
rebuilding fee of 6% by the 2020/21 policy year.
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Assumed Management and Regulatory Action for Combined Scenarios

Combined
Scenarios 2017/18 2018/19 2019/20 2020/21
Base 4.3% Rate
1 year 4.3% Rate n/a n/a n/a
2 year 4.3% Rate 0% Rate & 2% RSR n/a n/a
3 year 4.3% Rate 0% Rate & 2% RSR 2% Rate & 2% RSR n/a
4 year 4.3% Rate 0% Rate & 2% RSR 3% Rate & 2% RSR 3% Rate & 2% RSR
1 The Combined Scenarios including the above management and regulatory action
2 assumptions are shown in the table below.

Total Equity (in millions) - Combined Scenarios including Management Action

Combined Scenario 2016/17 2017/18 2018/19 2019/20 2020/21
Base $196 $194 $213 $230 $247
1 year $196 $53 n/a n/a n/a
2 year $196 $93 $38 n/a n/a
3 year $196 $120 $72 $70 n/a
4 year $196 $125 $87 $67 $145

Minimum Capital Test Ratios — Combined Scenarios including Management Action

Scenario 2016/17 2017/18 2018/19 2019/20 2020/21
Base 37.2% 32.1% 37.5% 38.8% 45.1%
1 year 37.2% -6.9% n/a n/a n/a
2 year 37.2% 4.4% -11.9% n/a n/a
3 year 37.2% 11.9% -2.3% -3.2% n/a
4 year 37.2% 13.0% 2.0% -3.9% 20.0%

3 Despite the significant reductions from the base forecast before application of

4 management and regulatory actions, the Total Equity forecasts for all Combined

5 scenarios remains positive throughout the forecast period after management and

6 regulatory action.

Management and Regulatory Action

7 The following management and regulatory action assumptions were used for all

8 adverse scenarios:

9 e Per discussions with management, we have assumed that the maximum

10 combined rate increase and/or additional RSR rebuilding fee in a given rate
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application is 5.0%. In prior year’s rate applications, the maximum additional
RSR rebuilding fee approved by the PUB in a given year was 2.0%. The
maximum rate increase approved by the PUB in the past 20 years was 4.1%
in 1996. We believe this assumption is reasonable in light of the historical
experience.

Per discussions with management, we have assumed that there are no capital
transfers between lines of business. Although transfers from the Corporation’s
competitive lines of business have occurred in the past, as of February 29,
2016 there was minimal amounts of excess capital in the competitive lines of
business due to the magnitude of previous transfers to Basic.

2017/18 Rate Application: Since the adverse scenarios do not occur until the
2017/18 fiscal year, we have assumed that none of the adverse scenarios
would change the applied for 4.3% rate change in the 2017/18 rate
application.

2018/19 Rate Application: Since the adverse scenarios are assumed to occur
in the 2017/18 fiscal year and thereafter, it was assumed that the 2018/19
rate application could be impacted by the results of adverse scenarios if the
impacts of these scenario were apparent by the time the Corporation released
its second quarter financial statements (or before the end of the October rate
hearings). Otherwise, it was assumed that the Corporation would not have full
knowledge of the 2017/18 adverse scenarios at the time they put forward
their 2018/19 rate application, and therefore, the adverse scenario would not
impact the applied for rate change or RSR rebuilding fee.

2019/20 and 2020/21 Rate Applications:

o The adverse scenarios will impact the rate and RSR rebuilding fee
proposals in the 2019/20 and 2020/21 rate applications.

o At each fiscal year end the break-even rate requirement for MPI Basic
will be reassessed for the given rating period, and if necessary, rates
will be assumed to increase to produce break even net income. The
methodology for determining the revised forecasts, rate changes, and
RSR rebuilding fees will be described with each adverse scenario (in

the sections that follow).
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Decline in Equity Markets

Scenario Description
The Corporation’s equity assets experience a decline beginning in the 2017/18 fiscal

year.

Ripple Effects
None identified — other than those impacts already incorporated into the

Corporation’s financial model.

Changes from Last Year’'s DCAT Report

None.

Scenario Justification

The S&P/TSX Composite Total Return Index is used to model this scenario. The table
below shows the actual total returns at the 0.5th, 1st, 2.5th, and 5th percentiles for
the S&P/TSX Composite from 1956 to present (April 29, 2016).

Historical Total Returns on the S&P/TSX by Percentile and Return Period
(Cumulative)

Return Period (Years)
Time Period Percentile 1 2 3 4
1956-present 0.5th -33.2% -33.5% -26.4% -11.3%
1956-present 1st -32.4% -29.4% -24.5% -9.3%
1956-present 2.5th -26.2% -23.3% -11.9% -2.9%
1956-present 5th -17.7% -15.7% -6.0% 0.5%

Based on the historical results above, the Corporation’s selected equity decline
scenarios are based on fitted distributions that best represent the historical data. The

assumptions are shown as total return in the table below.
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Selected Adverse Scenarios by Percentile and Return Period (Cumulative)

Return Period (Years)
Percentile 1 2 3 4
0.5th -36.0% -31.2% -26.4% -12.0%
1st -31.5% -27.3% -21.6% -9.2%
2.5th -24.9% -21.2% -14.3% -4.5%
5th -19.2% -15.6% -7.7% 0.2%

Dividend Yield
The dividend yield used in the Equity Decline scenarios is the same dividend yield as

the base forecast - see table below.

Dividend Yield

Canadian
Index Equities U.S Equities
2016/17 3.4% 2.9%
2017/18 3.5% 3.3%
2018/19 3.7% 3.4%
Thereafter 3.7% 3.4%

Dividend income is calculated based on the market value of the portfolio multiplied
by the dividend yield. When the market value of the equity portfolio declines in the
scenario analysis, dividends received as investment income also decline on a

proportionate basis.

Realized Losses

For Canadian equities, it is assumed that 20% of the unrealized losses are realized
each year, which is unchanged from last year’s base scenario. Equity turnover
indicates the rate at which gains or losses are realized in the equity portfolio on an
annual basis. During the most recent market decline in 2015, equity turnover in the
portfolio was relatively low at 18%, based on the current composition of the
Canadian managers. During the global financial crisis in calendar years 2008 and
2009, the Canadian equity turnover ratio was 31% and 16% respectively. The base
forecast Canadian equity turnover ratio was 20%, which was based on the 5 year
average of the turnover ratio. Therefore, for DCAT modeling purposes, it is assumed

that Canadian equity unrealized gains/losses are realized at 20% per year.
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The U.S. equity portfolio is passively managed and gains or losses are only realized
when units are sold. Therefore, it is assumed that 0% of the U.S. equity gains or

losses are realized, which is the same as the base forecast.

Rebalancing Assumptions

The asset allocation tolerance ranges for each asset class are summarized in the

table below:
Asset Class Group Minimum Target Maximum
Cash and short-term 0.0% 0.0% 5.0%
Fixed Income
Marketable Bonds 40.0% 50.0% 60.0%
Non-Marketable Bonds 15.0% 20.0% 25.0%
Total Debt 60.0% 70.0% 80.0%

Public Equities

Canadian 7.0% 10.0% 13.0%
u.s. 3.0% 5.0% 7.0%
Total Public Equities 10.0% 15.0% 20.0%

Alternative Investments

Canadian Real Estate 7.0% 10.0% 15.0%
Private Equity 0.0% 0.0% 0.5%
Infrastructure 2.0% 5.0% 8.0%
Total Alternative Investments 9.0% 15.0% 21.5%

In the Equity Decline scenarios that were run, the Canadian and U.S. equities did not
go outside of their respective tolerance ranges, with one exception (noted below).
For information, the Canadian minimum/target/maximum tolerance ranges are
7%/10%/13% of the total portfolio, and the U.S. equity tolerance ranges are
3%/5%/7%.

The one exception was the 1 year 1-in-200 scenario, which experienced a one year
decline of -36.0%. As a result, the Canadian equity portfolio fell below 7.0%
minimum in Q1 2017/18 to 6.8%. No rebalancing was required since by Q3 2017/18

Canadian equities were back within the tolerance range.
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Impairments

Manitoba Public Insurance’s (MPI) Impairment Policy is consistent with the IFRS
Standards. Equities are held at market value on the financial statements. Therefore
modeled losses are fully reflected in Total Equity at all times. When equities are
impaired, the impairment reclassifies the loss from Accumulated Other
Comprehensive Income to Net Income. This impairment reclassification does not

have any impact on the reported Total Equity.

Impairments are recognized in the model based on the following conditions:
1. If the market value falls below 80% of book value at a fiscal year end, an
impairment is recognized.
2. If market value remains below 100% of the book value for a period longer
than a year, then at the following fiscal year-end an impairment is

recognized.

When the impairment occurs, the book value of the equity portfolio is adjusted to

equal the market value.

Results before Management and Regulatory Action
The tables below show the projected Total Equity for each of the Equity Decline
scenarios described above. The results are shown without management or regulatory

action.

The highlighted cells indicate where the base forecast equity assumptions were used.
We've identified these cells because the historical data indicates that equity returns
are not independent from year-to-year (especially after large declines), and
therefore, these results may not be plausible beyond the return period tested. The

highlighted results are for information only and will not be used in the selection of

the most adverse equity decline scenario.
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Decline in Equity Markets Scenario
Total Equity (in millions)

Probability Return Period 2017/18 2018/19 2019/20 2020/21
1-in-200 1 year + base $37 $45 $50 $54
1-in-100 1 year + base $53 $62 $68 $74
1-in-40 1 year + base $77 $88 $96 $104
1-in-20 1 year + base $97 $109 $119 $128
1-in-200 2 year + base $104 $47 $52 $57
1-in-100 2 year + base $112 $62 $67 $73
1-in-40 2 year + base $125 $84 $91 $98
1-in-20 2 year + base $137 $104 $113 $122
1-in-200 3 year + base $131 $94 $58 $64
1-in-100 3 year + base $138 $106 $75 $81
1-in-40 3 year + base $148 $124 $99 $108
1-in-20 3 year + base $157 $139 $121 $131
1-in-200 4 year $155 $136 $116 $92
1-in-100 4 year $158 $141 $124 $101
1-in-40 4 year $163 $150 $136 $117
1-in-20 4 year $167 $159 $148 $134

Base $194 $213 $230 $247
Difference from Base
1-in-40, 1 year ($117)
1-in-40, 2 year ($69) ($129)
1-in-40, 3 year ($46) ($89) ($131)
1-in-40, 4 year ($32) ($63) ($94) ($130)

Of the 1-in-40 probability scenarios, the largest overall decline in Total Equity

relative to the base forecast (highlighted cells excluded) occurs for the three-year

scenario ($131 million lower than the base forecast). The results for this scenario are

shown in the table below and in Exhibit 2a to 2g.
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Decline in Equity Markets Scenario (in millions)

2016/17 2017/18 2018/19 2019/20 | 2020/21
Earned Revenues $934 $1,001 $1,067 $1,117 $1,170
Total Claims Costs $915 $899 $909 $989 $1,079
Expenses $144 $149 $158 $162 $170
Investment Income $91 $31 $2 $8 $77
Net Income ($34) ($16) $3 ($26) ($3)
Retained Earnings $160 $144 $147 $120 $117
Total Equity $196 $148 $124 $99 $108
MCT Ratio 37.2% 20.0% 13.1% 5.0% 11.5%

Decline in Equity Markets Scenario -

Difference from Base Forecast (in millions)

2016/17 2017/18 2018/19 2019/20 | 2020/21
Earned Revenues $0 $0 $0 $0 $0
Total Claims Costs $0 ($0) ($2) ($0) $0
Expenses $0 $0 $0 $0 $0
Investment Income $0 ($6) ($23) ($35) ($11)
Net Income $0 ($6) ($21) ($35) ($11)
Retained Earnings $0 ($6) ($27) ($61) ($72)
Total Equity $0 ($46) ($89) ($131) ($140)
MCT Ratio 0.0% -12.1% -24.5% -33.8% -33.6%

High Loss Ratio

Scenario Description

The Corporation experiences a significant increase in its loss ratio beginning in the

2017/18 fiscal year.

Changes from Last Year's DCAT Report

None.

Ripple Effects

Claims Expenses: The claims expenses, including internal claims adjustment costs

(ICAQ), were adjusted based on the increased level of claims costs. Claims expenses

were restated using the cost allocation rules in the Corporation’s financial model.

ICAC was adjusted based on the estimated level of unpaid losses and incurred-but-

not-reported (IBNR) at each fiscal year end.
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Actuarial Adjustments: The claims impacts were estimated by simulating ultimate
loss costs. The most adverse ultimate loss scenarios were then selected for input into
the financial model (it is not practical to run every simulation through the financial
model), which discounts and adjusts the ultimate losses for actuarial provisions for

adverse deviation (per actuarial standards of practice).

Reinsurance: The adverse scenario was assumed to have no impact on future

reinsurance premiums.

Premium Deficiency and/or Deferred Policy Acquisition Cost (DPAC) Write-Down: A
significant increase in the loss ratio could result the unearned premiums being
insufficient to cover expected claims costs and expenses. The impact of a premium

deficiency/DPAC write-down is included in the simulated results.

Scenario Justification
Simulation of Ultimate Losses

The details of the simulation model are provided in Appendix A.

Results before Management and Regulatory Action

The table below shows the results of the incurred simulations by probability level and
return period along with a comparison to the base forecast. For each scenario, the
results are shown assuming the simulated impact for the given return period and the
base forecast thereafter. We have assumed that claims costs deviations from the

base forecast are independent from the previous year’s deviations.
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High Loss Ratio Scenario
Total Equity (in millions)

Probability | Return Period 2017/18 2018/19 2019/20 2020/21
1-in-200 1 year + base $95 $117 $127 $136
1-in-100 1 year + base $117 $138 $149 $159
1-in-40 1 year + base $128 $150 $162 $173
1-in-20 1 year + base $136 $158 $171 $183
1-in-200 2 year + base $150 $65 $80 $87
1-in-100 2 year + base $127 $89 $102 $108
1-in-40 2 year + base $135 $106 $120 $129
1-in-20 2 year + base $153 $127 $142 $151
1-in-200 3 year + base $137 $95 $31 $43
1-in-100 3 year + base $170 $108 $58 $69
1-in-40 3 year + base $168 $167 $92 $106
1-in-20 3 year + base $135 $140 $121 $132
1-in-200 4 year $119 $52 $51 $16
1-in-100 4 year $118 $97 $50 $34
1-in-40 4 year $154 $140 $132 $85
1-in-20 4 year $157 $111 $146 $108

Base $194 $213 $230 $247
Difference from Base
1-in-40, 1 year ($66)
1-in-40, 2 year ($59) ($107)
1-in-40, 3 year ($26) ($46) ($138)
1-in-40, 4 year ($41) ($73) ($98) ($163)

Based on the above results, the most significant adverse scenarios (relative to the

base forecast) are the four year scenarios. We selected the four year scenario

(before management and regulatory action) at the 1-in-40 probability level for

modeling purposes. The results for this scenario are shown in the table below and in
Exhibits 3a to 3qg.
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High Loss Ratio Scenario (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $934 $1,001 $1,067 $1,117 $1,170
Total Claims Costs $915 $938 $941 $1,010 $1,136
Expenses $144 $149 $158 $162 $171
Investment Income $91 $39 $26 $40 $82
Net Income ($34) ($47) ($5) ($15) ($55)
Retained Earnings $160 $113 $107 $92 $37
Total Equity $196 $154 $140 $132 $85
MCT Ratio 37.2% 21.2% 17.3% 13.6% 5.3%

High Loss Ratio Scenario - Difference from Base Forecast (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $0 $0 $0 $0 $0
Total Claims Costs $0 $39 $30 $21 $58
Expenses $0 $0 $0 $0 $0
Investment Income $0 $3 $0 ($3) ($5)
Net Income $0 ($37) ($30) ($24) ($63)
Retained Earnings $0 ($37) ($66) ($90) ($152)
Total Equity $0 ($41) ($73) ($98) ($163)
MCT Ratio 0.0% -10.9% -20.2% -25.2% -39.8%

Interest Rate Decline Scenario

Scenario Description

Interest rates decline or remain at sustained low levels over the forecast period.

Ripple Effects

The impacts from interest rate changes are incorporated into the Corporation’s

financial model.

Changes from Last Year's DCAT Report

Interest Rate Floor Assumption: A floor is applied to ensure that interest rates do

not fall below the historical minimum interest rate. The methodology for setting the

interest rate floor has not changed; however, the floor has been lowered from 1.25%

in last year’s report to 1.02% in this year’s report.
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Scenario Justification

The rising interest rate forecast in this year’s base scenario produces favourable net
income to the Corporation relative to a flat or declining interest rate forecast.
Therefore, there is a risk that this rising interest rate forecast will not materialize.
The table below shows the actual Government of Canada (GOC) 10 Year interest
rates compared to the average forecasts from the 5 major Canadian Banks and
Global Insight since 2008. The Corporation’s original and revised base forecast for

this DCAT analysis is also shown on the graph.

GOC 10 Year Forecasted Rates From 2008 to 2016, Actual and

Revised Base Forecast
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The Corporation’s base forecast assumes the following GOC 10 Year interest rates.

Fiscal Year Canadian 10 Year
2016/17 1.11%
2017/18 1.37%
2018/19 1.90%
2019/20 2.24%
2020/21 2.24%
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Assumptions

Changes in the Government of Canada 10 year bond rates impact both the fixed
income portfolio and claims liabilities values. In particular, changes in the
Government of Canada 10 year bond rates impact the gains/losses on marketable
bonds and the yield on new MUSH purchases. Changes in the marketable bond yield,
which consists of the forecasted GoC 10 year bond rate plus a spread based on the

marketable bond duration, impacts the claims discount rate.

The dataset used in this scenario is the historical long-term bond yield series from
the Bank of Canada from 1956 to April 2016.> Long-term bond yields include bonds
with a term of 10 years or longer (i.e. 10+ years). The entire dataset for the Bank of
Canada long-term bond yields is available from January 1949 to present. However,
since the equity return history used in this DCAT analysis is from 1956 to present,
the data from 1949 to 1955 was removed from the dataset for consistency. Also,
based on prior year’s discussions at the PUB hearings and the DCAT collaborative
process, the observed interest rates in the period between 1976 and 1985 (referred
to as the “stagflation period”) were not included in the modeling of interest rate

movements.

Long-term bonds yields were used instead of the Government of Canada 10 year
bond yields because the GoC 10 year bond yield dataset is only available from June
1989. Applying the historical change in long-term bond yields (10+ years) instead of
applying the historical change in the GoC 10 year bond rate is a reasonable
assumption for this analysis. This assumption holds true if there is a parallel shift in
the yield curve when interest rates decline. Therefore, it is assumed in this scenario
that there is a parallel yield curve shift when interest rates change. The table below

shows the actual decline in long-term bond yields by percentile.

3V122487 series from the Bank of Canada.
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Historical Declines in Long-Term Bond Yields (1956 to May 2015 excluding
Stagflation Period)

Period (Years)

Time Period Percentile 1 2 3 4
1956-present 0.5th -2.1% -2.8% -3.6% -4.0%
1956-present 1st -2.0% -2.6% -3.4% -3.9%
1956-present 2.5th -1.6% -2.4% -3.1% -3.1%
1956-present 5th -1.3% -2.0% -2.6% -2.4%

Based on the historical results above, the Corporation selected interest rate decline
scenarios based on fitted distributions selected to best represent the historical data.

The assumptions are shown in the table below.

Selected Adverse Scenarios by Percentile and Period (Cumulative)

Period (Years)
Percentile 1 2 3 4
0.5th -2.3% -3.0% -4.5% -3.8%
1st -2.0% -2.7% -3.9% -3.5%
2.5th -1.6% -2.3% -3.0% -3.1%
5th -1.3% -1.9% -2.4% -2.7%

In addition to using the long-term bond yield dataset, for DCAT purposes we have
made the following assumptions:

e The decline in interest rates starting in 2017/18 is based off of the Q4
2016/17 forecasted rate of 1.11%.

e For the one year scenario, the entire interest rate decline occurs in Q1
2017/18. For the two year scenario, half of the modeled interest rate decline
occurs in Q1 2017/18 and half in Q1 2018/19. For the three and four year
scenarios, the modeled interest rate decline occurs in Q1 of each year on a
linear basis similar to the two year scenario.

e An interest rate floor of 1.02% is applied to the interest rate scenarios if the
forecasted interest rate falls below this level. The interest rate floor of 1.02%

is based on the lowest monthly GoC 10 year bond yield from 1989 to present.

To illustrate the modeled interest rates and the application of the interest rate floor,
two charts showing the 1-40 year interest rate decline scenarios over 1, 2, 3, and 4

years are shown below. The first chart shows the modeled interest rate decline
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without the

1.02% floor. The second chart shows the modeled interest rate decline

with the 1.02% floor.

DCAT: Interest Rate Decline Scenario, 1-in-40 Year
Scenarios (Without 1.02% Floor)
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DCAT: Interest Rate Decline Scenario, 1-in-40 Year
Scenarios (With 1.02% Floor)
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The table below shows the projected Total Equity for each of the Interest Rate
Decline scenarios described above. The results are shown without management or

regulatory action.

The highlighted cells indicate where the interest rate forecast was assumed to return
to the annual growth rates assumed in the base forecast. We have identified these
cells because these years were not modeled based on historical data, and therefore,
the results may not be plausible beyond the return period tested. The highlighted

results are for information only and will not be used in the selection of the most

adverse interest rate scenario.
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Interest Rate Decline Scenario
Total Equity (in millions)

Probability | Return Period 2017/18 2018/19 2019/20 2020/21
1-in-200 1 year + base $179 $167 $156 $146
1-in-100 1 year + base $179 $167 $156 $146
1-in-40 1 year + base $179 $167 $156 $146
1-in-20 1 year + base $179 $167 $156 $146
1-in-200 2 year + base $179 $167 $156 $146
1-in-100 2 year + base $179 $167 $156 $146
1-in-40 2 year + base $179 $167 $156 $146
1-in-20 2 year + base $179 $167 $156 $146
1-in-200 3 year + base $179 $167 $156 $146
1-in-100 3 year + base $179 $167 $156 $146
1-in-40 3 year + base $179 $167 $156 $146
1-in-20 3 year + base $179 $167 $156 $146
1-in-200 4 year $179 $167 $156 $146
1-in-100 4 year $179 $167 $156 $146
1-in-40 4 year $179 $167 $156 $146
1-in-20 4 year $179 $167 $156 $146

Base $194 $213 $230 $247
Difference from Base
1-in-40, 1 year ($15)
1-in-40, 2 year ($15) ($46)
1-in-40, 3 year ($15) ($46) ($74)
1-in-40, 4 year ($15) ($46) ($74) ($101)

For modeling purposes, we selected the four-year scenario at the 1-in-40 probability

level. The results are shown in the table below and in Exhibits 4a to 4g.

Interest Rate Decline Scenario (in millions)

2016/17 2017/18 2018/19 2019/20 2020/21
Earned Revenues $934 $1,001 $1,067 $1,117 $1,170
Total Claims Costs $915 $956 $996 $1,041 $1,085
Expenses $144 $149 $158 $163 $171
Investment Income $91 $78 $74 $67 $71
Net Income ($34) ($26) ($13) ($20) ($15)
Retained Earnings $160 $134 $121 $102 $87
Total Equity $196 $179 $167 $156 $146
MCT Ratio 37.2% 27.5% 23.1% 18.5% 19.9%
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Difference from Base Forecast (in millions) - Interest Rate Decline Scenario

2016/17 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $0 $0 $0 $0 $0
Total Claims Costs $0 $57 $85 $52 $6
Expenses $0 $0 $0 $0 $0
Investment Income $0 $41 $48 $24 ($16)
Net Income $0 ($15) ($37) ($28) ($22)
Retained Earnings $0 ($15) ($52) ($80) ($102)
Total Equity $0 ($15) ($46) ($74) ($101)
MCT Ratio 0.0% -4.6% -14.4% -20.2% -25.2%

Combined Scenario: Equity Returns, Interest Rates, and Claims
Incurred

Scenario Description
The Corporation experiences a significant deterioration in its financial condition as a
result of the combined impacts of equity returns, interest rates, and claims

experience.

Ripple Effects
The ripple effects are as described in the Decline in Equities scenario, the High Loss

Ratio scenario, and the Interest Rate Decline scenario.

Changes from Last Year's DCAT Report
The correlation between equity returns and interest rate movements was assumed to

be zero in this year's model. See Scenario Justification for more information.

Scenario Justification

Integrated Scenario

An integrated scenario is a type of adverse scenario that results when two or more
adverse scenarios are combined. The adverse scenarios to be combined may be
based on correlated or uncorrelated risk factors but the resulting integrated scenario
would be realistic and plausible at the same 1% to 5% probability levels of the

single-risk adverse scenarios.
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Our simulation assumes that undiscounted claims costs are independent of interest
rates and equity returns. Therefore, the methodology used for the claims simulation
is as described in the High Loss Ratio scenario and in Appendix A on stochastic

modeling.

In previous DCAT reports, equity returns and interest rates were assumed to be
correlated. The correlation coefficients between these two variables from 1956-
present are shown in the table below. Based on the historical data, we have assumed
that equity returns and interest rate movements have zero correlation in our

modeling.

Correlation between Equity Returns and Interest Rate Movements

Return Period 1956 to Present
1-Year (0.11)
2-Year 0.04
3-Year 0.04
4-Year 0.06

The figures in bold are significantly different from 0 with Type-1 error of 5%.

The interest rate ‘floor’ methodology (as described in the Interest Rate Decline

section) was again used when modeling interest rates.

To produce the combined equity return/interest rates/claims incurred model, 5,000
simulations were conducted for each return period using the following process:
e Simulate undiscounted claims costs for the given return period.
e Simulate the combined equity returns and interest rates for the given return
period.
e Calculate the estimated financial impact (relative to base) over the return
period for Total Equity.
e Order the scenarios from most unfavourable to most favourable financial
impacts and select the 0.5™, 1%, 2.5, and 5" percentiles.
¢ Run the selected scenarios through the financial model to determine the full

financial impact including all applicable financial adjustments.
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Results without Management or Regulatory Action

The table below summarizes the Total Equity projections for the Combined scenarios.
As discussed in the Decline in Equity Markets and the Interest Rate Decline
scenarios, the highlighted cells indicate where the base forecast was assumed for
equity returns and interest rates, which is not reflective of actual historical
experience. These results are for information only and will not be used in the

selection of the most adverse combined scenarios.

Combined Scenario
Total Equity (in millions)

Probability | Return Period 2017/18 2018/19 2019/20 2020/21
1-in-200 1 year + base $4 ($13) ($37) ($63)
1-in-100 1 year + base $26 $12 ($5) ($26)
1-in-40 1 year + base $53 $41 $35 $21
1-in-20 1 year + base $77 $65 $46 $26
1-in-200 2 year + base $104 ($39) ($57) ($64)
1-in-100 2 year + base $116 ($14) ($30) ($33)
1-in-40 2 year + base $93 $18 ($4) $2
1-in-20 2 year + base $109 $48 $28 $40
1-in-200 3 year + base $110 $13 ($80) ($84)
1-in-100 3 year + base $173 $72 ($51) ($45)
1-in-40 3 year + base $120 $51 ($15) ($13)
1-in-20 3 year + base $163 $98 $16 $26
1-in-200 4 year $109 $52 ($51) ($151)
1-in-100 4 year $113 $83 $48 ($111)
1-in-40 4 year $125 $67 ($27) ($56)
1-in-20 4 year $178 $149 $69 ($16)
Base $194 $213 $230 $247
Difference from Base

1-in-40, 1 year ($141)

1-in-40, 2 year ($101) ($195)

1-in-40, 3 year ($74) ($162) ($245)

1-in-40, 4 year ($69) ($146) ($257) ($303)

Based on the above, we selected the 2-year, 1-in-40 scenario for financial modeling
purposes. This scenario, which is one of many possible combinations of claims,
equity returns, and interest rates that produce the same result, uses the following
assumptions over the forecast period (2017/18 to 2018/19):
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e Ultimate claims cost are over budget by a cumulative $37 million (or an
average of $18 million over budget per year).
e The two-year (cumulative) Total Equity return is -12.8% relative to the two-
year base forecast return of 15.1%.
e The Government of Canada 10-year bond rates are assumed to be as follows
at each year-end:
o 2016/17: 1.11% (base forecast)
o 2017/18: 1.02%

10
11
12
13
14

15

o

o

o

2018/19
2019/20
2020/21

:1.02%
:1.02%
:1.02%

The results for the selected Combined scenario are shown in the table below and in
Exhibits 5a to 5g.

Combined Scenario (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $934 $1,001 $1,067 $1,117 $1,170
Total Claims Costs $915 $989 $1,007 $1,042 $1,087
Expenses $144 $149 $158 $163 $171
Investment Income $91 $71 $52 $48 $65
Net Income ($34) ($66) ($47) ($39) ($23)
Retained Earnings $160 $94 $47 $8 ($15)
Total Equity $196 $93 $18 ($4) $2
MCT Ratio 37.2% 4.4% -17.8% -23.0% -16.2%

Combined Scenario: Difference from Base Forecast (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $0 $0 $0 $0 $0
Total Claims Costs $0 $90 $96 $52 $8
Expenses $0 $0 $0 $1 $1
Investment Income $0 $35 $26 $6 ($22)
Net Income $0 ($55) ($71) ($47) ($31)
Retained Earnings $0 ($55) ($126) ($173) ($204)
Total Equity $0 ($101) ($195) ($233) ($245)
MCT Ratio 0.0% -27.7% -55.3% -61.8% -61.3%
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Selection of Most Adverse Scenarios after Management and
Regulatory Action

At the selected 1-in-40 year risk tolerance level, the most adverse scenarios at each
return period are the Combined scenarios. As a result, we have selected the
Combined scenarios for application of management and regulatory action

assumptions.

Per the Management and Regulatory Action section of this report, we have assumed
that the maximum additional RSR rebuilding fee in a given policy year is 2.0% and
that the maximum combined rate increase and additional RSR rebuilding fee in a
given policy year is 5.0%. In general we have assumed that adverse scenarios with
shorter return periods (e.g. 2 year) will require a more immediate management
response than adverse scenarios with longer return period (e.g. 4 years). The reason
being that for longer term adverse scenarios the ultimate severity of the situation
may not be apparent in year one or two of the scenario, while for shorter term
adverse scenarios it will be very apparent that the Corporation requires management
action. The management and regulatory action assumptions for each Combined

Scenario are described below.

1-year, 1-in-40 Combined Scenario

1-year, 1-in-40 Combined Scenario before Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Total Equity $196 $53 $41 $35 $21
Difference from Base $0 ($141) ($172) ($194) ($226)
MCT Ratio 37.2% -6.9% -11.2% -12.6% -11.2%

The entire impact of this adverse scenario occurs in the 2017/18 fiscal year. There is
no management and regulatory action that can reduce the severity of this scenario in
2017/18 since the rates for that year will already be in-force at the time the adverse

scenario is occurring.
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2-year, 1-in-40 Combined Scenario

2-year, 1-in-40 Combined Scenario before Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Total Equity $196 $93 $18 ($4) $2
Difference from Base $0 ($101) ($195) ($233) ($245)
MCT Ratio 37.2% 4.4% -17.8% -23.0% -16.2%

With a projected 2017/18 Total Equity balance of $93 million (before management
action) by the end of the 2017/18 fiscal year, we have assumed that the severity of
this adverse scenario will be very apparent at the time of the 2018 GRA hearings in
October 2017. Although the Corporation’s financial projections as of October 2017
will be highly sensitive to the updated interest rate forecast at the time, we have
assumed that the PUB will approve a 2.0% RSR rebuilding fee based on the
projected Total Equity balance. The results for this scenario including management

action assumptions are provided below.

2-year, 1-in-40 Combined Scenario including Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Rate Changes 0.0% 4.3% 0.0% 0.0% 0.0%
Add’l RSR Rebuilding Fee 0.0% 0.0% 2.0% 0.0% 0.0%
Earned Revenues $934 $1,001 $1,079 $1,139 $1,192
Total Claims Costs $915 $989 $998 $1,040 $1,088
Expenses $144 $149 $159 $164 $172
Investment Income $91 $71 $52 $49 $64
Net Income ($34) ($66) ($26) ($17) ($4)
Retained Earnings $160 $94 $68 $51 $47
Total Equity $196 $93 $38 $39 $69
MCT Ratio 37.2% 4.4% -11.9% -11.4% 1.1%

2-year, 1-in-40 Combined Scenario: Difference from Base Forecast (in millions)
2016/17 2017/18 2018/19 2019/20 2020/21

Earned Revenues $0 $0 $11 $21 $22
Total Claims Costs $0 $90 $87 $51 $9
Expenses $0 $0 $1 $2 $2
Investment Income $0 $35 $26 $6 ($23)
Net Income $0 ($55) ($50) ($25) ($12)
Retained Earnings $0 ($55) ($106) ($131) ($142)
Total Equity $0 ($101) ($175) ($191) ($179)
MCT Ratio 0.0% -27.7% -49.4% -50.1% -44.0%
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3-year, 1-in-40 Combined Scenario

3-year, 1-in-40 Combined Scenario before Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Total Equity $196 $120 $51 ($15) ($13)
Difference from Base $0 ($74) ($162) ($245) ($260)
MCT Ratio 37.2% 11.9% -8.0% -26.3% -20.0%

With a projected 2017/18 Total Equity balance of $120 million (before management
action) by the end of the 2017/18 fiscal year, we have assumed that the severity of
this adverse scenario will be apparent at the time of the 2018 GRA hearings in
October 2017. The Corporation’s financial projections as of October 2017 will
continue to be highly sensitive to the updated interest rate forecast at the time.
However, the assumption of a rising interest rate forecast from the banks combined
with the (assumed to be) approved 4.3% rate increase to 2017 rates, may not result
in any need to increase 2018 rates. We have assumed that the PUB will approve no

overall rate change and a 2.0% RSR rebuilding fee on 2018 rates.

In the 2018/19 fiscal year the severity of this adverse scenario will be very apparent
to the Corporation and the Regulator. Even with the approved RSR rebuilding fee in
the 2018 rate application, the Corporation will likely be projecting to have a Total
Equity balance of well below $100 million by the end of the 2018/19 fiscal year. We
have assumed that continued low interest rates, poor claims experience, and
underperforming equity returns will result in the approval of a 2.0% rate increase on
2019 rates; while the low RSR balance will result in the approval of an additional
2.0% RSR rebuilding fee.

The results for this scenario including management action assumptions are provided

below.
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3-year, 1-in-40 Combined Scenario including Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Rate Changes 0.0% 4.3% 0.0% 2.0% 0.0%
Add'l RSR Rebuilding Fee 0.0% 0.0% 2.0% 2.0% 0.0%
Earned Revenues $934 $1,001 $1,079 $1,163 $1,238
Total Claims Costs $915 $981 $1,009 $1,042 $1,085
Expenses $144 $149 $159 $165 $175
Investment Income $91 $74 $62 $46 $66
Net Income ($34) ($56) ($27) $2 $44
Retained Earnings $160 $104 $77 $79 $123
Total Equity $196 $120 $72 $70 $149
MCT Ratio 37.2% 11.9% -2.3% -3.2% 21.0%

3-year, 1-in-40 Combined Scenario:

Difference from Base Forecast (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $0 $0 $11 $46 $69
Total Claims Costs $0 $82 $98 $52 $6
Expenses $0 $0 $1 $3 $5
Investment Income $0 $37 $36 $4 ($22)
Net Income $0 ($45) ($51) ($6) $36
Retained Earnings $0 ($45) ($96) ($102) ($66)
Total Equity $0 ($74) ($141) ($160) ($99)
MCT Ratio 0.0% -20.2% -39.8% -41.9% -24.1%

4-year, 1-in-40 Combined Scenario

4-year, 1-in-40 Combined Scenario before Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Total Equity $196 $125 $67 ($27) ($56)
Difference from Base $0 ($69) ($146) ($257) ($303)
MCT Ratio 37.2% 13.0% -3.6% -29.2% -32.4%

With a projected Total Equity balance of $125 million by the end of the 2017/18

fiscal year, was have assumed that the PUB would approve a 2.0% RSR rebuilding

fee on 2018 rates.

In the 2018/19 and 2019/20 fiscal years we assumed that the severity of this

scenario would be apparent at the time of the 2019 and 2020 rate hearings. We
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assumed a full management response of the maximum 5.0% combined rate increase
and RSR rebuilding fees on the 2019 and 2020 rates.

The results for this scenario including management action assumptions are provided

below.

4-year, 1-in-40 Combined Scenario including Management Action (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Rate Changes 0.0% 4.3% 0.0% 3.0% 3.0%
Add’l RSR Rebuilding Fee 0.0% 0.0% 2.0% 2.0% 2.0%
Earned Revenues $934 $1,001 $1,079 $1,169 $1,283
Total Claims Costs $915 $987 $1,008 $1,075 $1,063
Expenses $144 $149 $159 $166 $178
Investment Income $91 $75 $67 $59 $56
Net Income ($34) ($60) ($21) ($13) $98
Retained Earnings $160 $100 $79 $66 $164
Total Equity $196 $125 $87 $67 $145
MCT Ratio 37.2% 13.0% 2.0% -3.9% 20.0%

4-year, 1-in-40 Combined Scenario:

Difference from Base Forecast (in millions)

2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Earned Revenues $0 $0 $11 $52 $113
Total Claims Costs $0 $88 $97 $86 ($15)
Expenses $0 $0 $1 $4 $7
Investment Income $0 $39 $42 $16 ($31)
Net Income $0 ($49) ($45) ($21) $90
Retained Earnings $0 ($49) ($94) ($116) ($25)
Total Equity $0 ($69) ($126) ($163) ($102)
MCT Ratio 0.0% -19.1% -35.5% -42.6% -25.1%

Summary of Combined Scenarios After Management and Regulatory Action

A summary of the Combined Scenarios including management action is provided

below.
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Total Equity (in millions) - Combined Scenarios including Management Action

Combined Scenario 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
Base $196 $194 $213 $230 $247
1 year $196 $53 $41 $35 $21
2 year $196 $93 $38 $39 $69
3 year $196 $120 $72 $70 $149
4 year $196 $125 $87 $67 $145

Total Equity difference from Base (in millions) -

Combined Scenarios including Management Action
Combined Scenario 2016/17 2017/18 2018/19 2019/20 2020/21
Base $196 $194 $213 $230 $247
1 year $0 ($141) ($172) ($194) ($226)
2 year $0 ($101) ($175) ($191) ($179)
3 year $0 ($74) ($141) ($160) ($99)
4 year $0 ($69) ($126) ($163) ($102)

Minimum Capital Test Ratios — Combined Scenarios including Management Action

Scenario 2016/17 | 2017/18 | 2018/19 2019/20 | 2020/21
Base 37.2% 32.1% 37.5% 38.8% 45.1%
1 year 37.2% -6.9% -11.2% -12.6% -11.2%
2 year 37.2% 4.4% -11.9% -11.4% 1.1%
3 year 37.2% 11.9% -2.3% -3.2% 21.0%
4 year 37.2% 13.0% 2.0% -3.9% 20.0%

As shown in the table above, MPI Basic maintains a positive Total Equity balance for

all 1-in-40 year adverse scenarios tested in this report. The next step is to determine

the adverse scenario that requires the largest starting Total Equity balance as of the

beginning of the 2017/18 fiscal year such that all 1-in-40 year adverse scenarios

maintain a positive Total Equity balance above zero over the assumed return period.

As shown in the table below, the minimum Total Equity balance such that all of

Combined Scenarios after assumed management action remain above zero is $159

million. Similar to last year, the most adverse scenario is the two year, 1-in-40

Combined scenario.
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Minimum Total Equity Balance as of the end of Fiscal 2016/17
Combined Scenario Basic Total Equity after Management Action (in millions)

Combined Scenarios 2016/17 | 2017/18 | 2018/19 | 2019/20 | 2020/21
1 year $143 $0 ($13) ($18) ($32)
2 year $159 $55 $0 $1 $30
3 year $127 $51 $2 $0 $78
4 year $131 $59 $21 $0 $78

Recommendation
Basic currently has sufficient Total Equity to withstand all adverse scenarios

(including management and regulatory action) at the 1-in-40 year probability level.

Reconciliation

Exhibits 5a through 5n provide detailed financial model results for the two-year, 1-

in-40 Combined scenario with and without management action.

Analysis of All Property and Casualty Insurer Risk Categories

Catastrophe
The Corporation’s major catastrophe exposure is from hail storms. The modeling of

hail losses is included as part of the High Loss Ratio scenario.

Loss Ratio

The detailed assumptions and results of this scenario are presented in Section 6.

Underestimation of Policy Liabilities Risk

Variability of Paid Losses: In the 2014 DCAT report, a paid loss variability simulation

was conducted on the Corporation’s two major long term coverage categories: PIPP
Weekly Indemnity and PIPP Accident Benefits Other — Indexed. The simulation was
run over the Corporation’s five year forecast period and the differences in net claims
incurred were recorded. The variability of paid losses did not represent a top three
adverse scenario based on this analysis. The analysis was not updated for the 2016
DCAT report as there was no new information suggesting any material change to

these results.
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The table below, which provides an example of the observed average and standard
deviation of paid LDFs from 60 months (5 years) to 168 months (14 years) for
Weekly Indemnity coverage, has been updated based on information through
February 29, 2016. The variability of historical paid development on this coverage

continues to be very low beyond five years development.

Weekly Indemnity

Average Stdev

60-72 1.0904 0.0146
72-84 1.0725 0.0145
84-96 1.0604 0.0114
96-108 1.0499 0.0086
108-120 1.0465 0.0109
120-132 1.0408 0.0079
132-144 1.0404 0.0076
144-156 1.0349 0.0053
156-168 1.0326 0.0078

Mortality Improvements

The Corporation uses a disabled mortality table based on the Canadian Institute of
Actuaries July 1992 research paper “Accident Benefits Long-Term Disability Losses”.
The historical experience of the Corporation’s actual versus expected claim closure
rates for long-term (i.e. open more than 10 years) claimants is shown in the table
below. Based on these results, we do not believe there is significant risk that the
Corporation’s mortality assumptions are understating the lifetimes of long-term
claimants. Note: The observed favourable claim closure rates are reflected in the
selected loss development factors for PIPP coverages in the Appointed Actuary’s

report (where at least five years of loss development experience is available).

In the table below, the “number of claimants at the start of the year” represents the
number of claimants that received a claim payment of any amount in the previous 12
months. A claim is then considered “closed” if there are no payments made in a
given calendar year. A “relapse” means that a claimant started receiving payments in

the current year after not having received payment in the prior year(s).
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For PIPP Claims Open More than 10 years

# of Current
claimants Table Actual Expected
Calendar | start of Actual Expected Termination | Termination Relapse
Year year terminations | Terminations Rate Rate Difference | Relapses Rate
2008 247 17 9 6.88% 3.64% 3.24% 2 0.81%
2009 298 28 12 9.40% 4.03% 5.37% 5 1.68%
2010 332 18 13 5.42% 3.92% 1.51% 3 0.90%
2011 383 28 15 7.31% 3.92% 3.39% 6 1.57%
2012 449 32 18 7.13% 4.01% 3.12% 10 2.23%
2013 513 46 22 8.97% 4.29% 4.68% 14 2.73%
2014 552 33 24 5.98% 4.35% 1.63% 7 1.27%
2015 585 30 26 5.13% 4.44% 0.68% 4 0.68%
Total 3875 293 157 7.56% 4.05% 3.51% 53 1.37%

Interest Rate Adjustments

The impact of interest rate adjustments on the value of claims liabilities is included in

the Interest Rate Decline scenario and the Combined scenario.

Claim Liabilities Stress Tests

As of February 29, 2016, MPI Basic net claim liabilities were $1,658 million. A 10%

increase in net claim liabilities over the forecast period that is unrelated to changes

in interest rates would result in a $166 million impact to net income. An increase in

claim liabilities of over $100 million (excluding the impact of interest rates) would be
required to make this risk a top three adverse scenario. Based on the discussions
above regarding historical paid loss development and mortality assumptions, we do

not believe that such an increase is plausible at the 1-in-40 year level.

Government and Political Action
We assumed that it was very unlikely that government action (e.g. retroactive
increase in benefits) that resulted in a significant impact to existing and/or future

claim liabilities would be made without significant advance notice to the Corporation.

Inflation Risk

We reviewed the Canada All-Items Consumer Price Index (Canadian CPI) from the
Bank of Canada website for two different historical periods: (i) 1914 to 1991 and (ii)
1992 to 2015 (the Bank of Canada inflation targeting era). As shown in the table

Manitoba

Page 59 Public Insurance



10
11
12
13
14
15
16

17

18
19

20
21

22

23

October 7, 2016 2017 GRA - MPI Exhibit #17

October 7, 2016 2017 RATE APPLICATION
Rate Stabilization Reserve DCAT - RSR.2

below, the means and standard deviations of year-over-year changes in Canadian

CPI are significantly different in these two periods.

Period Mean Standard Deviation
1915-1991 3.6% 5.4%
1992-2015 1.8% 0.7%

The observed 97.5™ percentile of 1915-1991 Canadian CPI over a four year period is
11.1%. We did not believe it was reasonable to consider these results in light of the
very stable inflation experience observed since 1991. We based our assessment of

inflation risk on the recent period (1992-present).

We tested a sustained increase in inflation of 2.6% from 2017/18 to 2020/21, which
was estimated as a 1-in-40 year event based on the 1991 to present Canadian CPI
figures. We assumed that (i) the severity of all new claims in these periods would
increase by the additional (compounded) inflation amount, (ii) PIPP claims from prior
years would be indexed at the observed inflation, and (iii) the long term inflation
projection of 2.0% would not change. The impact of these assumptions did not
represent a top three adverse scenario. The assumption that the long-run inflation
expectation of 2.0% would not change significantly reduces the potential impact of

this scenario to the value of assets, claim liabilities, and pension liabilities.

Premium Risk
MPI Basic is a monopoly insurance provider of compulsory automobile insurance.

Premium risk is not a significant risk factor.

Reinsurance Risk
As of February 29, 2016 MPI Basic had approximately $1.0 million in ceded claim
liabilities. The impact of any reinsurance risk scenario is not a top three adverse

scenario for the Corporation.

Investment Risk

Equities: This risk was analyzed in Section 6.
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Fixed Income: The Interest Rate Decline scenario was analyzed in Section 6. The
Corporation has an Asset and Liability Management (ALM) strategy that requires (i)
the average duration of the corporate fixed income portfolio be equal to the average
duration of corporate claim liabilities and (ii) the dollar value of the corporate fixed
income portfolio be equal to the corporate claim liabilities. This strategy is designed

to minimize net interest rate risk between assets and liabilities.

Other Asset Categories: There are several other asset categories included in the
base forecast that were not discussed as part of an adverse scenario, such as real
estate, non-marketable bonds, and infrastructure. The most significant asset class
not included was real estate, which represented 10.4% of the total portfolio at the
end of 2015/16 and has a target allocation of 10%. This asset class is included to
provide diversification to the fixed income and equity asset classes. Based on
available historical institutional real estate and equity data, there were no combined
equity and real estate scenarios that were determined to be a top three adverse

scenario.

Non-marketable bonds represented 24.6% of the total portfolio at the end of
2015/16. The financial impact of non-marketable bonds is limited since the asset

class is held at book value on the financial statements.

Finally, infrastructure was 3.3% of the total portfolio at the end of 2015/16 and is
targeted at 5.0%. This asset class, similar to real estate, is expected to provide
diversification to the total portfolio and has a limited current exposure in the total

portfolio.

Off-Balance Sheet Risk
None of the following off-balance sheet items were determined to be significant risk
factors for MPI Basic:

e Structured settlements

e Contingent liabilities or losses

e Derivative instruments

e Pension underfunding
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Related Company Risk
We had discussions with management about the plausibility of MPI Basic transferring
Retained Earnings to the Corporation’s Extension or Special Risk Extension lines of

business. This scenario was not seen as plausible.

International Financial Reporting Standards (IFRS)

IFRS 4 Insurance Contracts: As noted in previous years, this standard has not been
finalized and is currently in exposure draft form. Interpretations of this standard will
evolve as the standard is finalized and as the standard comes closer to being

effective.

A final standard is expected in 2016 with implementation not expected before 2019.
Therefore the Corporation will not be required to implement changes for its year-end

financial statements before the February 29, 2020 fiscal year.

IFRS 9 Financial Instruments: This standard is effective for annual periods beginning
on or after January 1, 2018. The IASB has proposed temporary deferral and overlay
approaches for insurers, as detailed in their December 2015 Exposure Draft Applying
IFRS 9 Financial Instruments with IFRS 4 Insurance Contracts (Proposed
amendments to IFRS 4). Proposed changes would allow reporting entities, where the
liabilities are predominantly arising from insurance contracts, to defer IFRS 9 until
the new insurance contracts standard is issued, or 2021 at the latest. Given the
current proposed timing of IFRS 4, the implementation would be for the Corporations
February 29, 2020 fiscal year. At the latest the standard would be effective for
annual periods beginning on or after January 1, 2021; and therefore the Corporation
would not be required to implement changes for its year-end financial statements
before February 28, 2022.
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Appendix A: STOCHASTIC MODELING

PUB Order 122/10
In PUB Order 122/10 the Public Utilities Board ordered the following:

“MPI shall use stochastic modeling of claims incurred for rate-setting

purposes”.

The Corporation created the Stochastic Modeling section in the DCAT report in

response to the above PUB Order.

What is Stochastic Modeling?

A stochastic model is a model that estimates the probability distribution for a given
outcome by allowing certain inputs to be random variables rather than fixed
estimates. A random variable is allowed to take on a range of values based on the
assumed distribution of that variable. The stochastic model creates a distribution of

outcomes by running a large number of simulations using the random inputs.

Stochastic Modeling of Claims Incurred
For stochastic modeling of claims incurred the distribution being estimated is the
claims incurred by coverage. The random variables in the simulation could include

factors such as:

e Frequency
e Severity

e Volume growth

The stochastic claims incurred model would then be simulated a large number of

times and provide information on the following:

e Expected (average) outcome
e Variability of outcomes
e Probability of various outcomes

e Shape of the distribution (e.g. Normal versus skewed).
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Stochastic modeling of claims incurred cannot be used ‘for rate setting purposes’ as
the Corporation still requires a fixed best estimate forecast for setting rates.
However, the output from the model can assist the rate setting process by:

e Determining the reasonability of the Corporation’s best estimates

e Determining if past forecast errors are due to chance

e Determining the source of forecasting errors

e Improve the forecasting process by better understanding the key inputs

Methodology

Claim Frequency Simulation

Claim frequency was broken down by year to provide the best fit to the true
distribution of claim frequencies. Yearly claim frequencies since 2000 were used and
adjusted to current levels to provide an accurate estimate of the true number of
claims for the given year. These numbers were then used with @RISK* statistical
software and judgment to select the appropriate distribution for each year that would
best represent the data. Actual correlations between coverages were recognized and
used in the simulation. For example, the graph below is a fit of the empirical

distribution for Collision frequency residuals taken from the regression line.

4 @RISK is a Microsoft Excel add-on developed by Palisade Corporation to assist in
fitting a large number of distributions with large data sets and to simulate numbers
generated from these distributions.
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Several discrete distributions were used to fit the data from each year. The best

fitting distribution was then selected. In some cases a discretized continuous

distribution was needed. To discretize a distribution, the numbers that are generated

from the continuous distribution are rounded to the nearest whole number.

The same methodology was used for simulating Comprehensive claim frequency with

two exceptions:

Comprehensive claims were split into Hail and Non-Hail categories for

simulation purposes.

Theft claims were excluded from Non-Hail claim frequency simulation as the

historical experience for theft is not relevant to the current forecast.

For example, the graph below shows the actual and assumed Non-Hail frequency

distribution.

Page 65

Manitoba
Public Insurance



October 7, 2016 2017 GRA - MPI Exhibit #17

October 7, 2016 2017 RATE APPLICATION
Rate Stabilization Reserve DCAT - RSR.2

Fit Comparison for Comprehensive (Non-Hail) Residuals
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Yearly Claims Frequency Residuals

For Hail, daily claim frequencies are not practical, so monthly Hail frequencies were
used for modeling. For example, the graph below shows the actual versus assumed
distribution for Hail claims in the month of June. For Hail frequency we used the last
23 years of data to best represent the variability of Hail. Similar months when
combined together provided a better fit than if they were fitted separately. For
example, June, July and August all use the same distribution based on June, July,

and August actual claim frequency.
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Fit Comparison for June Comprehensive (Hail)
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A claim severity model was built to simulate the claim severities of the claims counts.

The simulation model splits accident severity into separate coverages: Collision,

Property Damage, Hail, Non-Hail, Public Liability, Weekly Indemnity, Accident

Benefits Other Indexed and Non-Indexed.

Physical damage severities are very consistent, while injury severities are highly

variable. The following table shows the assumed distributions of the coverages at

ultimate. The assumed distributions are based on historical data adjusted to current

cost levels.
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Historical Distribution of Claims by Coverage (at Ultimate)

Property Weekly ABO- ABO- Non-Hail Public

Range Collision Damage Indemnity Indexed NonlIndexed Comp Liability
0-10K 94.25% 99.16% 63.40% 94.24% 52.05% 98.51% 46.40%
10K-50K 5.73% 0.78% 25.55% 4.65% 39.24% 1.47% 32.34%
50K-100K 0.02% 0.04% 4.44% 0.64% 5.29% 0.02% 8.40%
100K-250K 0.00% 0.02% 3.51% 0.29% 2.61% 0.00% 10.25%
250K-500K 0.00% 0.00% 1.32% 0.08% 0.77% 0.00% 2.48%
500K-1M 0.00% 0.00% 1.24% 0.04% 0.06% 0.00% 0.13%
1M - 2M 0.00% 0.00% 0.49% 0.02% 0.00% 0.00% 0.00%
2M - 3M 0.00% 0.00% 0.04% 0.04% 0.00% 0.00% 0.00%
3M - 5M 0.00% 0.00% 0.01% 0.01% 0.00% 0.00% 0.00%
Average $3,336 $1,110 $37,017 $5,485 $21,422 $1,184 $40,101
Standard Dev. $3,978 $3,318 $140,650 $61,843 $41,746 $2,739 $69,777

*The discrete ranges in the above table are used for summarization purposes; the actual severity
simulations use continuous distributions.

Severities were simulated on a claim by claim basis. Fitted distributions were used
for all claims greater than $1,500 while the empirical distribution was used for claims
less than or equal to $1,500. However, in some coverages like Public Liability a
different cut off was used to provide a better representation of the distribution of
claims. This splitting of the severities was to provide a better fit in the tail of the
distribution while still maintaining the average and distribution of the claim
severities. For example, the assumed Hail severity distribution is shown below for

claims greater than $1,500.
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Claim Severity

Weekly Indemnity

The base forecast and cumulative base forecast for Weekly Indemnity ultimate
incurred from 2016/17 to 2020/21 are shown in the table below.

Weekly Indemnity Ultimate Incurred ($000) — Base Forecast

Base Forecast 2016/17 2017/18 2018/19 2019/20 2020/21
Annual $65,947 $65,778 $65,589 $65,379 $65,147
Cumulative $65,947 $131,725 $197,315 $262,694 $327,842

The cumulativ