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Summary Score based on July 1, 2020 Actuarial Valuation

» Composite summary score equal to 6

Assessment:

Summary score of 7 or 10:  Objectives may be met over longer period

Summary score of 4 to 6:
Summary score of 0 to 3:

Based on a summary score of 6: Orange

l

The summary score has not changed from last year’s valuation
results.
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Plan Funding Policy vs. Plan Management Policy

The funding policy sets actuarially The plan management policy
sound contribution rates monitors the ongoing plan health
e TFFR’s funding policy serves as a e Objective criteria have been established
benchmark, which compares the to evaluate health of TFFR
actuarially determined contribution rate o Market volatility and contribution
to the fixed employer contribution rate inadequacy risks are illustrated through
e Actuarially determined contribution is stochastic modeling
equal to Normal Cost plus 23-year e Board is able to evaluate the
amortization of Unfunded Accrued probabilities of future funded ratios

Liability (as of 7/1/2020)

— Amortization targets 100% funding in
23 years

— TFFR’s amortization method is 30

year closed period that began on
July 1, 2013

e Serves as advance warning tool

The TFFR plan management policy is a more robust way to
evaluate the ongoing health and sustainability of TFFR.
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Using the Plan Management Policy

e The Policy Score is updated subsequent to each valuation and experience
study

e The Policy Score provides context for likelihood of future positive or
negative events

—For example, if funded ratio is projected to be at an unacceptable level
with a high likelihood, the Board can explore ways to address this

e The Policy Score will be part of the actuarial analysis of proposed
legislation

—Will proposed legislation improve, retain, or worsen the Policy Score?

The July 1, 2020 Policy Score is determined on the basis of:
The June 30, 2020 actuarial valuation

* The Horizon Actuarial Services, LLC Survey of Capital Market
Assumptions (2020 Edition)
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Stochastic Modeling of Investment Return

e Modeling of future simulated return trials is based on:

—The Horizon Survey of Capital Market Assumptions (2020 Edition)

* This survey compiles and averages the capital market assumptions of 39*
investment consultants

—TFFR’s current target asset allocation mapped to asset classes from the survey:

Asset Class Target Allocation
g US Core 18.0%
'~} Real Estate 9.0%
= High Yield 8.0%
g Commodities/Timber 1.9%
§ Infrastructure 7.1%
| Cash 1.0%

US Large Cap 20.5%
) US Small Cap 9.5%
:E_ International Developed 13.6%
L Emerging Markets 4.1%

Private Equity 11.3%

* Our analysis is based upon the 18 respondents that provided “long-term” (20+ years) assumptions Sega|



Capital Market Assumptions

Expected Return*/

Asset Class Standard Deviation Target Allocation
o US Core 3.7% 5.5% 18.0%
i~ Real Estate 7.9% 16.8% 9.0%
= High Yield 61%  9.8% 8.0%
g Commodities/Timber 5.6% 17.6% 1.9%
] Infrastructure 85%  14.6% 7.1%
1 Cash 2.3% 1.8% 1.0%
US Large Cap 8.4% 16.2% 20.5%
8 US Small Cap 9.5% 20.2% 5.5%
:'é_ International Developed 9.1% 18.1% 13.6%
L Emerging Markets 11.3% 24.2% 4.1%
Private Equity 12.5% 22.0% 11.3%
Total 100.0%

Adjustment to Geometric

Total Long-term Return

Weighted Return
0.67%
0.71%
0.49%
0.1%
0.60%
0.02%
1.71%
0.52%
1.24%
0.46%
1.41%
7.96%

(0.71%)
7.25%

* Based on 20-year arithmetic assumptions and reflects long-term inflation of 2.16%
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Summarizing Stochastic Results

e The individual trials are grouped into percentiles and summarized as a range

95t Percentile
(only 5% of simulations are greater)

Stochastic Asset Trials
—90% of the
8,000 simulations
fall within the
7,000
5thand 95t
6,000 75t Percentile percentiles
5,000
4,000 50t Percentile 50% of the
(half Of the Simu|ati0ns Slmulatlons
3,000 are above/below) fall within the
. h h
2,000 25t Percentile 25"and 75
percentiles
1,000
0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 ‘ .
5t Percentile

(only 5% of simulations are less)

W 250750 @ 95h 500 @ 50
» The median is represented by the yellow line at the center of the distribution

» The dark gray shaded rectangle represents 50% of all outcomes around the median

» The large, light gray rectangle (inclusive of the dark gray area) represents 90% of all outcomes
around the median

» Other percentile results/probabilities are calculated from the underlying data v
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Investment Return
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Projected Cumulative Investment Return for Plan Years Ending June 30
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. Investment simulation based on CMAs shows long-term
geometric return in line with the current assumption
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
26.8% | 21.2% | 18.7% | 17.3% | 16.1% | 15.4% | 14.9% | 14.4% | 14.1% | 13.5% | 13.3% | 12.9% | 12.8% | 12.6% | 12.4% | 12.2% | 12.0% | 11.9% | 11.8% | 11.7%
16.2% | 13.4% | 12.1% | 11.4% | 11.0% | 10.8% | 10.4% [ 10.2% | 10.1% | 9.9% | 9.8% | 9.6% | 9.6% | 94% [ 9.3% [ 93% | 92% | 92% | 91% | 9.1%
80% | 7.6% | 74% | 74% | 74% | 74% [ 74% [ 73% | 73% [ 73% | 73% | 73% [ 73% | 7.3% | 73% [ 7.3% | 7.3% | 7.2% | 7.2% [(7.3%>
-01% | 1.9% | 2.6% | 33% | 3.7% | 39% | 43% | 44% | 46% | 48% | 49% | 50% | 52% | 52% | 53% | 53% | 54% | 54% | 55% | 55%
-11.8%| -6.4% | -4.1% | -2.7% [ -1.4% | -06% | 0.0% | 0.4% | 0.8% | 1.2% [ 14% [ 1.7% | 1.7% | 1.9% | 21% | 23% | 24% | 26% | 2.7% | 2.9%
7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% | 7.25% QZSi/D
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Metrics for Plan Management Policy Scoring System

e Current funded ratio
—The Fund’s current funded ratio is one of the most visible metrics
—A high current funded ratio should be recognized in the scoring

e Downside funded ratio in 2030
—In the short-term, the Fund should avoid an “undesirable” funded ratio with relatively high
probability
e Target funded ratio in 2040
—Over a longer term, the Fund should be on the path to achieving its goals with reasonable
probability
e Improvement in funded ratio over a 10-year period
—Regardless of where the Fund sits today, it should seek an increasing funded ratio over time

e Ability to recover from/withstand a market downturn

—In situations where the financial markets experience a downturn, the scoring should recognize
when the funded ratio improves relative to the impact after the downturn

For purposes of the Policy scoring, the market value of
assets is used when determining the funded ratio.

Segal
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Policy Scoring System

Based on current year funded ratio

If current ratio is 90% or higher: +3

If current ratio is between 80% to 90%: +2
If current ratio is between 70% to 80%: +1
If current ratio is less than 70%: +0

Criteria 1

Downside funded ratio in 2030

Under 65% funded ratio with less than 20% probability: +3
Under 65% funded ratio with less than 30% probability: +2
Under 65% funded ratio with less than 40% probability: +1
Under 65% funded ratio with more than 40% probability: +0

Criteria 2

Target funded ratio in 2040

85% or higher with more than 50% probability: +4

80% or higher with more than 50% probability: +3

75% or higher with more than 50% probability: +2

70% or higher with more than 50% probability: +1

Not more than 70% with more than 50% probability: +0

Improvement over 10 years

Cl'lt eria 4 e Funded ratio improves by +5% over 10 years with 66% probability: +2
» Funded ratio improves by +5% over 10 years with 50% probability: +1

 Ratio does not improve by +5% over 10 years with 50% probability: +0

Ability to recover from market downturn*

Criteria 5 » Funded ratio after downturn improves by +5% over 10 years with 50% probability: +2
» Funded ratio after downturn improves by +5% over 10 years with 33% probability: +1

e Ratio after downturn does not improve by +5% over 10 years with 33% probability: +0

* “Market downturn” defined as a two-year compound average return of -10% or worse
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Policy Scoring System (continued)

e Total summary score ranged from 0 to 14
—Metrics focus on funded ratio measures

e Summary “health” is summed up as follows:
—Green (score of 11 to 14) indicates “objectives being met or likely to be met”
- (score of 7 to 10) indicates “objectives may be met over longer period”
—Orange (score of 4 to 6) indicates “continue to monitor”
—Red (score of 0 to 3) indicates “changes should be considered”

7vr Segal 11



Policy Scoring System (continued)

Current year funded ratio is 63%

e If current ratio is 90% or higher: +3

Criteria 1 o If current ratio is between 80% to 90%: +2 + O
e If current ratio is between 70% to 80%: +1

e If current ratio is less than 70%: +0

38% probability of funded ratio <65% in 2030

e Under 65% funded ratio with less than 20% probability: +3

Criteria 2 e Under 65% funded ratio with less than 30% probability: +2 + 1
e Under 65% funded ratio with less than 40% probability: +1

e Under 65% funded ratio with more than 40% probability: +0

53% probability of funded ratio >80% in 2040
e 85% or higher with more than 50% probability: +4 (48% probability)

80% or higher with more than 50% probability: +3 (53% probability)

75% or higher with more than 50% probability: +2 (58% probability) +

70% or higher with more than 50% probability: +1 (63% probability)

Not more than 70% with more than 50% probability: +0

~ o~~~

57% probability of improvement over 10 years
Criteria 4 e Funded ratio improves by +5% over 10 years with 66% probability: +2 + 1
 Funded ratio improves by +5% over 10 years with 50% probability: +1

 Ratio does not improve by +5% over 10 years with 50% probability: +0

42% probability of recovering from market downturn*
Criteria 5 o Funded ratio after downturn improves by +5% over 10 years with 50% probability: +2 1
» Funded ratio after downturn improves by +5% over 10 years with 33% probability: +1 +
e Ratio after downturn does not improve by +5% over 10 years with 33% probability: +0
Segal
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Notable Ditferences from Prior Analysis

e The 2020 Horizon Survey CMAs result in a lower 50t percentile long-term
geometric return compared to the 2019 study

—7.25% versus 7.47%

e The actuarial assumptions were modified with the 2020 experience study

—Lowering the investment return assumption from 7.75% to 7.25%
iIncreased liabilities

—However, the changes to demographic assumptions generally decreased
liabilities and projected benefit payments

e The liability projection from the 2020 actuarial valuation — prior to

assumption changes — is lower compared to the projection based upon the
2019 actuarial valuation

—Demographic experience during fiscal 2020 yielded an actuarial gain that
carried through the modeling results

Segal 13



Notable Differences from Prior Analysis (continued)

¢ Reflecting both the 2020 demographic experience gain and the assumption
changes, the projected liability has generally decreased, despite the lower
discount rate assumption

—For example, the projected 2040 accrued liability is approximately $320
million lower than the prior projection from 2019

* Despite an initial increase in accrued liability of $52 million in 2020 due to
the net effect of assumption changes

e Fewer scenarios hit 100% funded and trigger the sunset of contribution
rates back to 7.75%, resulting in relatively more contributions included in
the projections

e The net result is that the probabilities on which the scoring is based
remained similar to the prior analysis

—With the exception of Criteria 1, the metrics have generally improved
relative to the scoring based on the 2019 valuation

Segal
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Other External Factors

e Other factors outside of TFFR could have an effect on the directional trend
of future Policy Scores:

—Projected economic conditions
—Market cycles
—North Dakota economy
e Taking into consideration the results of the July 1, 2020 actuarial valuation

and relevant information used to develop the valuation results and various
projections, the Policy score is 6.

e The stochastic projections on which most of the scoring elements are based
rely on composite capital market expectations of several investment
consulting firms.

—These expectations may reflect the potential for near-term market
influences to some degree.
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Other External Factors (continued)

e There are other external forces not explicitly factored into the capital market
assumptions, which may have a short-term impact on the Policy score:

—Due to the COVID-19 pandemic, market conditions have changed
significantly since the onset of the Public Health Emergency.

—The plan’s funded status does not reflect short-term market fluctuations,
as it is based on the market values on the last day of the plan year.

—The projections on which this analysis was based do not include any
possible short-term or long-term impacts on mortality of the covered
population that may emerge after July 1, 2020.

—With a base case that a widely available medical solution will take hold
during 2021, prevailing sentiment is that the US equity market will — with
volatility — hobble along to be about “normal” in terms of modest growth,
low inflation and normalized risk premiums.

—If inflation increases in the short-term, the impact on the US equity market
is likely to be a mixed bag, but history shows a correlation to high inflation
and lower returns for the overall market in most periods, with increases in
volatility.
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Other External Factors (continued)

e NDSU released an economic outlook report for the state and the COVID-19
pandemic creates a somewhat bleak forecast.

—Total wages and salaries are expected to continue to fall in 2021 and the
labor force is projected to continue to decrease.

—However, Gross State Product is expected to grow throughout 2021,
possibly recovering to near pre-COVID-19 levels.
¢ President Biden's executive order pauses oil leasing on federal land.

—Governor Doug Burgum is concerned that this moratorium will reduce the
money available for schools.
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Caveats

e The projections are based on the results of the July 1, 2020, actuarial
valuation performed for the Board of Trustees of the North Dakota
Teachers’ Fund for Retirement. The actuarial valuation report has
information on the plan provisions, data, methods and assumptions used in
the valuation.

e Projections, by their nature, are not a guarantee of future results. The
projections modeled are intended to serve as estimates of future financial
outcomes that are based on the information available to us at the time the
modeling is undertaken and completed, and the agreed-upon assumptions
and methodologies described herein. Emerging results may differ
significantly if the actual experience proves to be different from these
assumptions or if alternate methodologies are used.

Segal
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