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The setup
Ildentical twin plans

 Just like identical twins, imagine we have two
pension funds that are identical in every way

* ldentical plan provisions
* ldentical participant populations
* ldentical demographics

* What if the twins on the left only saved half of
their income and the ones on the right saved all
of it?

* What if one pension plan is 50% funded,
whereas the other is 100% funded?

* The goal of this session is to explore the risks of
an underfunded plan
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Risk agenda for today’s session

» Operational, regulatory, plan design

* Funding policy
¢ One-time funding
 Building a digestible funding budget

 Investment policy

¢ Is this a novel problem?
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Animal trivia #1. Is this a deer mouse or mouse deer?

Animal trivia #2. What is a narwhal?
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Unique challenges of underfunded defined benefit plans
Plan operations

« Single employer — Benefit restrictions
* 60% <AFTAP < 80%
* Limited lump sum payments
* No increase in benefits
« Participant notices

« AFTAP < 60%
* No lump sum payments

* Mandatory plan freeze
« Participant notices

* Timing

* Operation at end of restriction period
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Source: Alliance Pension Consultants.



\-Unique challenges of underfunded defined benefit plans
Plan operations

« Significant administrative burden
* Updated payment forms/bifurcated benefits
* Updated distribution paperwork
* Plan document governs treatment of forms of payment under restrictions

7

Source: Alliance Pension Consultants.



\-Unique challenges of underfunded defined benefit plans
Plan financing

Higher minimum required contributions (and expected to rise)

Increased volatility

Higher PBGC premiums

Higher administrative costs

Higher consulting fees?

Potential “at-risk” designation

Cost of contributions may prevent contributing to other retirement vehicles

8

Source: Alliance Pension Consultants.
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Unique challenges of underfunded defined benefit plans
Human resources

* Maintaining compliance (additional participant notifications/restrictions)
* If frozen, no benefit to current employees

 Qutsourcing/co-sourcing administration
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Source: Alliance Pension Consultants.



\-Unique challenges of underfunded defined benefit plans
Other regulatory bodies

« PBGC
» Potential for Form 4010 filing (depending on size)
* Capped PBGC Variable Rate Premium (contributing marginally more money or earlier does not reduce
premium)
« Potential for reportable events
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Source: Alliance Pension Consultants.
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Watching your speed

Hurdle rate defined to be the

asset growth rate to maintain funded status position

Hurdle rate can also be thought of as the discount rate + service cost

Example Hurdle rates
PV, = 100 Asset growth target

Discount rate 7%
Service cost 5

PV, = 112
Liability growth 12

Asset growth can come from

iInvestment returns and/or cash contributions
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Hurdle rate (%) 10
Hurdle rate (%) gq
Hurdle rate (%) 5,

Keep funded status surplus/(deficit) constant

If 100% funded, have $100 assets
Higher %, if have less assets (12/80)



\—Lessons from financial economics

* Law of one price

* Irrelevance principle — Pension debt is just another
form of corporate debt on first-order basis
(leveraging/pension risk-taking does not add value on a
risk-adjusted basis)

Is the value of the pension

« Understating cost may lead to inflated benefit benefit promise different?

promises, diverted spending and
unintentional/suboptimal risk-taking

* Underfunded plans have an opportunity to revisit risk-
taking
» Second-order effects (taxes, PBGC premiums, etc.) matter

* Increasing funding contributions into a pension plan can
have a large ROI in today’s environment
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lllustration of recent tax reform implications

Impact on balance sheet ($ millions)

" Corporate plan sponsor
Corporate plan Sponsors Balance Sheet Before Issuing debt before new tax rate After

'[0 accelerate Company Debt (700) (100) (800)
contributions before tax =~ "o — - :
fO rm Pension Assets 900 100 1,000
re Pension Liabilities (1,000) - (1,000)
Total Debt (800) No change (800)
Illustrative savings from issuing debt before Sep '18 ($ millions)
° Take advantage Of Savings Items Amount Comment
L Tax Deduction of Pension Contribution 15.0 $100m saves $35m in taxes in 2017 vs. $20m in 2018+
¢ Tax dedUCthIIIty Grandfathered Tax Deductibility
° Annual Interest Expense 4.0 Assume 4% interest on new debt
Annual Tax Savings 0.8 Assume save 20% on new tax rate
PV Factor 4.0 Assume 5 years of tax savings assume 8% roic
PV of Tax Deductibility 3.2 PV of future tax savings from deductibility
PBGC Variable Rate Premiums
° P BCG Variable rate 2016 VRP Savings 3.0 Assume save paying VRP tax on $100m of UVB due to contribution
premlum reducnon 2017 VRP Savings 3.4 VRP % is increasing each year
2018 VRP Savings 3.8 VRP % is increasing each year
“ . o 2019 VRP Savings 4.2 VRP % is increasing each year
Pe n S I O n d ebt I S m O re 2020 VRP Savings 4.2 Assume 0% index adjustment
eX p en S |Ve th an PV of first 5 years savings 14.7 Assume 8% roic

corporate debt

Total savings from issuing/contributing

$100m in savings 32.8
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Source: LGIMA.
lllustrative based on potential scenario where corporate tax rate is reduced from 35% to 20% and interest expense deductibility is grandfathered on all corporate
debt for 5 years.
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Plan sponsors 2018

“Tax reform, PBGC fees drive US companies to open their wallets... 2018 corporate
pension contribution tally to top $32 billion™

. General Electric: $6.3 billion contribution
Lockheed Martin Corp: $5.0 billion contribution
. FedEx: $2.5 billion contribution

“If I'm paying taxes currently and | can get a 35% deduction

in the money | put in my plan now vs. 20% deduction in the
future, it's a lot cheaper to make that contribution now"?

PBGC'’s Variable Rate Premium

$45
/ “Sponsors are loath to pay those premiums” 2

$40 /

e By paying large contributions into the plan...
$35 .

e |t can help improve the funded status,
530 - «  Potentially reducing the premium to be paid,
$25 - ¢ And ultimately benefitting the participants
520 A

2017 2018 2019
14

Source: Pension & Investments.
1https://www.pionline.com/article/20180319/PRINT/180319874/2018-corporate-pension-contribution-tally-to-top-32-billion
https://www.pionline.com/article/20170511/ONLINE/170519978/looming-tax-reform-spurs-hefty-corporate-pension-contributions
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LUnique challenges of underfunded defined benefit plans
Case Study

* Plan Sponsor maintains a frozen pension plan
* Recently frozen upon acquisition
« Acquiring company has never sponsored a defined benefit plan
 Stochastic projections of “baseline” and “shock” return scenarios

* “Baseline” — current interest rate environment holds, 7% return
* “Shock” — -10% portfolio returns for 2 consecutive years

 Contribution scenarios modeled
* MRC - plan sponsor contributes minimum requirement each year
* Level — contribution that can be made during projection that meets minimum required and does not
change in projection period
» Accelerates funding
* Reduces PBGC premiums
* Creates opportunity for credit balance/flexibility

15

Source: Alliance Pension Consultants.
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Unique challenges of underfunded defined benefit plans

Plan financing

Contribution Level - Baseline ($M)

200.0
150.0
100.0 e S\ MRC
Level
50.0
0.0 . .
2019 2021 2023 2025 2027
Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 Total
MRC 59.0 66.5 90.4 106.1 108.4 104.5 84.1 60.8 0.0 0.0 679.8
Level 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 960.0
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Source: Alliance Pension Consultants.
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Unique challenges of underfunded defined benefit plans

Plan financing

Contribution Level - Baseline ($M)

200.0
Plan approximately $800M
150.0 underfunded (term basis) at
start of 2019
100.0 ,/ p— AN MRC
Level
50.0
0.0 T T T
2019 2021 2023 2025 2027
Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 Total
MRC 59.0 66.5 90.4 106.1 108.4 104.5 84.1 60.8 0.0 0.0 679.8
Level 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 960.0
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Source: Alliance Pension Consultants.
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Unique challenges of underfunded defined benefit plans

Plan financing

Contribution Level - Baseline ($M)

200.0
. Present value of level
Plan approximately $800M 0
150.0 . cashflows ~ $820M at 3%,
: underfunded (term basis) at $780M at 4% $740 at 5%
0, 0
start of 2019
100.0 ,/ p— AN / MRC
Level
50.0
0.0
2019 2021 2023 2025 2027
Year 2020 2021 2022 2023 2024 2025 2026 2027 2028  Total
MRC 59.0 66.5 90.4  106.1 108.4 1045  84.1 60.8 0.0 0.0 679.8
Level 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0  960.0
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Source: Alliance Pension Consultants.
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Unique challenges of underfunded defined benefit plans

Plan financing

IRS Funded Status - Baseline ($M)

120%

90%

N

———

R C

Level

60%
Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
MRC 87% 85% 80% 80% 82% 85% 91% 96% 101% 103%
Level 87% 88% 84% 84% 85% 88% 93% 99% 106% 112%
19

Source: Alliance Pension Consultants.
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Unique challenges of underfunded defined benefit plans

Plan financing

Contribution Level - Shock ($M)

200.0
150.0
100.0 y N\ MRC - Shock
=\RC - Base
50.0
0.0 T T . .
2019 2021 2023 2025 2027
Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 Total
MRC - Shock 59.0 66.5 90.4 123.4 169.4 181.8 177.8 157.4 136.3 101.2 1263.1
MRC - Base 59.0 66.5 90.4 106.1 108.4 104.5 84.1 60.8 0.0 0.0 679.8

20 Asset Return 7% 7% -10% -10% 7%

Source: Alliance Pension Consultants.
Charts depicted above are intended for illustrative purposes only.
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Unique challenges of underfunded defined benefit plans

Plan financing

Contribution Level - Shock ($M)

200.0
150.0 y 4
=== RC - Shock
— —
100.0 e \IRC - Base
Level - Shock
50.0
0.0 . : . :
2019 2021 2023 2025 2027
Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 Total
MRC - Shock 59.0 66.5 90.4 123.4 169.4 181.8 177.8 157.4 136.3 101.2 1263.1
Level - Shock 142.0 142.0 142.0 142.0 142.0 142.0 142.0 142.0 142.0 142.0 1420.0

21 Asset Return 7% 7% -10% -10% 7%

Source: Alliance Pension Consultants.
Charts depicted above are intended for illustrative purposes only.
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Unique challenges of underfunded defined benefit plans
Plan financing

IRS Funded Status - Shock ($M)

120%

90% - — A MRC

Level

60%

2019 2021 2023 2025 2027

Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
MRC 87% 85% 80% 76% 66% 68% 72% 80% 87% 94%
Level 87% 90% 88% 85% 75% 75% 7% 84% 91% 98%
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Source: Alliance Pension Consultants.
Charts depicted above are intended for illustrative purposes only.
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Investment policy

* Investment returns on Plan assets pay for future benefits
« Assuming certain investment risks can reduce long-term cost measurements
» Risk/reward is dependent on funded status given current rules regarding access to a pension surplus

« Simplified asset/liability model
* Attime 0, funded status is 50%
* Assets can be invested in equities or fixed income

» Fixed income can be invested in the Barclays Agg Index (minimal duration hedging), or be invested in a
custom LDI fixed income portfolio (to maximize hedge of liability duration)

» Assume cash contributions are made each month to equal 1/84 of the funding deficit (approximates
7-year amortization)

« Simulate asset and liability returns, cash contributions, and capture range of outcomes with
statistics (median, 5th percentile, 95th percentile, etc.) for 20 years for four investment
strategies

* 80% equities / 20% fixed income (no LDI)
80% equities / 20% fixed income (LDI)
20% equities / 80% fixed income (no LDI)
20% equities / 80% fixed income (LDI)

23



Range of 20-year cash contributions

* LGIMA presents the forward-looking estimates of the cash contributions for a 50% funded plan with
various degrees of equities and leverage

Cash contributions
80,000,000

70,000,000

60,000,000

50,000,000

40,000,000 ,1
L

h——————'——————l

/
30,000,000 ,‘ /
/I /
20,000,000 ,'
/
,/
10,000,000 7 £ -
/ -
/ 4 -
/ / ’I’ -
0 :, l, P 4”
80% equities / 20% fixed income (no LDI) Il 80%:eg;ﬂﬁ€s72(£/gjkeﬂmcome (LDI) I!PI)‘
/_ . _ ~5th-25th 25th-50th = 50th-75th  m 75th-95th LA N4
£Z - V.
o _?“ = - (R 4 B R B R _§ R _§ B _§ B | -
. .. |

: Higher equities | : w I

1 Lower median contributions | 1 Lower median contributions

I Wider ranges of outcomes | : Tighter range of outcomes :

| . .

I (more risk) : I (lower risk) I

24

Source: LGIMA.
Charts depicted above are intended for illustrative purposes only.



Required contributions for different funded plans

50% Funded Status (FS) | | 75% Funded Status (FS) ]
30:000:000 80,000,00
70,000,000 75% simi 0 .
o similar tradeoff as 50% (symmetric range of results)
50,000,000 60,000,000
50,000,000 . 50,000,000
10,000,000 . 40,000,000
30,000,000 | 30,000,000 l
20,000,000 . - 20,000,000 .
10,000,000 L I
10,000,000
0 T T . :
0 80% equities / 20% fixed 80% equities / 20% fixed 20% equities / 80% fixed 20% equities / 80% fixed
80% equities / 20% 80% equities / 20% 20% equities / 80% 20% equities / 80% income (no LDI) income (LDI) income (no LDI) income (LDI)
fixed income (no LDI) fixed income (LDI) fixed income (no LDI) fixed income (LDI)
m 5th-25th 25th-50th = 50th-75th _m 75th-95th m 5th-25th 25th-50th _m 50th-75th _m 75th-95th
. 100% Funded Status (FS) ) { 125% Funded Status (FS)
T 80,000,000
70,000,000
60,000,000 Asymmetry results in no upside for higher
el
50,000,000 eqUItles.
40,000,000 40,000,000
30,000,000 30,000,000
20,000,000 20,000,000
10,000,000 10,000,000 .
. | 0
) 80% equities / 20% 80% equities / 20% 20% equities / 80% 20% equities / 80%
80% equities / 20% flxed 80% equities / 20% flxed 20% equities / 80% flxed 20% equities / 80% fixed fixed income (no LDI)  fixed income (LDI)  fixed income (no LDI) fixed income (LDI)
income (no LDI) income (LDI) income (no LDI) income (LDI)
o5 m 5th-25th 25th-50th  m 50th-75th  m 75th-95th m 5th-25th 25th-50th m 50th-75th ® 75th-95th

Source: LGIMA.
Charts depicted above are intended for illustrative purposes only.
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Equity protection — Overview and financial cost

\1' Decreasing cost of protection \1'
Full °
protection

;

Limiting losses beyond 5%

Partial
protection e

;

Ensures protection of 15% past the first 5% drawdown

Thugy
.....
2
3
3
*

Partial protection
and reduced
upside e

T

Ensures protection of 15% past the first 5% drawdown;
Foregoes upside past 10% given asymmetric nature of
pension funding

26

Source: LGIMA.
Charts depicted above are intended for illustrative purposes only.



Client case study — LDI and partial protection and reduced upside

¢U NN NN NN NS NN NN NN NN NN NN NN NN EENEEEEEEEY

Plan Case Study
* Plan is 70% funded

* 70% of assets are in return
seeking

* Plan Objective: Mitigate
downside risk from falling
equities

4NN EEEEEE NN EE NS NN NN EEEEEEEEEEEEEEEEEEEEERS

Implement LDI Client’s XYZ Evolution Equity Protection

[
=
=
=
=
=
=

"N NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEE,

»
L
=
=
=
=
]
.

GV NN NN NN NN NN NN NN NI TN N NN N EEEEEEEEEEEEEEEEE,

LGIMA implements a new completion mandate
to target Plan’s hedging objectives

AN EEEEE SN NN NN SN EE NSNS NS EEEEEEEEEEEEEEES

Given market volatility, Plan explores
an equity protection strategy

AN NN EE NI NN NS EE NS EEEEEEEEEEEEEEEEEEEEES

enmmmmEy
MEITTIIL
‘ammmmns

GV NN NN NN NN NN NN NN NN NN EEEENEEEEEEEEEEEEEE,

Plan continues to de-risk and implements a
Long Duration Credit mandate

AssEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEemmennnnnn®

NN NN NN NN NN NS EEEEEEEEEEEEE RN
4ssssssssEEEEEEEEEEEEEEEEEEEEnn?

enmEEEm
ammmmms

Recommended Protection Strategy

Potential benefits: Partial Protection / Reduced Upside

Buy Put Spread

*  Receive premium foregoing some upside to help
T ) R &) offset cost of protecting downside

S&P 500 83/98 -18.5 -2.64% »  Benefit from market gains to a certain level, but be
Russell 2000 83/98 6.1 3.72% protected against equity market drawdowns
EAFE 83 /98 165 2.53% . Com_mlt to addltlpnal hedging when rates rise
o Market o3 /o8 . *  Provides protection of 15% past the first 2%
EmergngMarkets | %3¢ L 2L 1 4% drawdown; foregoes upside past 6%
Total equity -50.2 -2.93%
|
Reduce Premium %t____.-
Strike: ATMF + 40 bps Strike: 106
\r
IRHR increase upon strike: 20% I I % sold upside: 100% I ~
— ==
I Premil6: $4.4 mm)olzeoso)__l = = = BrETIAN: $45.8 MM 67%) = Net cost = Zero = -50.2 + 4.4 + 45.8
S —
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Source: LGIMA.
Charts depicted above are intended for illustrative purposes only.
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The standard case

Inspiration from Season 4, episode 5 of Revisionist History Podcast by Malcolm Gladwell

Growing inability to solve problems with principles

One practical approach from history is to solve problems via the case study method — see
history of casuistry for a philosophical discourse

What would the standard cases look like for a poorly funded plan?

28
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Two standard cases

« If parents promise their child a sports car, don’t save for it, and the parents leave the picture,
the kid is not guaranteed the car by society at large

* If parents save money in a bank to pay for their child’s education, and the bank goes bankrupt
and loses the money they deposited, the government guarantees this savings balance

* What does it take for a pension plan to be closer to the green case?
1. Measure pension risk and understand true cost
2. Don't defer funding/savings for a plan’s obligations
3. Invest wisely

29
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Questions?

30
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Questions

* Chris Wittemann, CFA, FSA
Senior Solutions Strategist
Legal & General Investment Management America
71 South Wacker Drive, Suite 800, Chicago, IL 60606
p 312.585.0328 | chris.wittemann@|gima.com

 Chad A. Keuneke, FSA, EA, MAAA
Principal
Alliance Pension Consultants, LLC
1751 Lake Cook Road, Suite 400 | Deerfield, IL 60015
p 224-330-6122 | ckeuneke@alliancepension.com
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Disclosure

The material in this presentation regarding Legal & General Investment Management America, Inc. (“LGIMA”") is confidential, intended solely for the person to whom it has
been delivered and may not be reproduced or distributed. The material provided is for informational purposes only as a one-on-one presentation, and is not intended as a
solicitation to buy or sell any securities or other financial instruments or to provide any investment advice or service. LGIMA does not guarantee the timeliness, sequence,
accuracy or completeness of information included. The information contained in this presentation, including, without limitation, forward looking statements, portfolio
construction and parameters, markets and instruments traded, and strategies employed, reflects LGIMA's views as of the date hereof and may be changed in response to
LGIMA’s perception of changing market conditions, or otherwise, without further notice to you. Accordingly, the information herein should not be relied on in making any
investment decision, as an investment always carries with it the risk of loss and the vulnerability to changing economic, market or political conditions, including but not
limited to changes in interest rates, issuer, credit and inflation risk, foreign exchange rates, securities prices, market indexes, operational or financial conditions of
companies or other factors. Past performance should not be taken as an indication or guarantee of future performance and no representation, express or implied, is made
regarding future performance or that LGIMA’s investment or risk management process will be successful.

In certain strategies, LGIMA might utilize derivative securities which inherently include a higher risk than other investments strategies. Investors should consider these
risks with the understanding that the strategy may not be successful and work in all market conditions.

Reference to an index does not imply that an LGIMA portfolio will achieve returns, volatility or other results similar to the index. You cannot invest directly in an index,
therefore, the composition of a benchmark index may not reflect the manner in which an LGIMA portfolio is constructed in relation to expected or achieved returns,
investment holdings, portfolio guidelines, restrictions, sectors, correlations, concentrations, volatility, or tracking error targets, all of which are subject to change over time.

No representation or warranty is made to the reasonableness of the assumptions made or that all assumptions used to construct the performance provided have been
stated or fully considered.

All LGIMA performance returns in this presentation are presented gross of fees, but are accompanied with an explanation of performance net of investment
management fees.

The presentation may also include performance that is based on simulated or hypothetical performance results that have certain inherent limitations. Unlike the results in
an actual performance record, these results do not represent actual trading. Because these trades have not actually been executed, these results may have under- or
over-compensated for the impact, if any, of certain market factors, such as lack of liquidity. Simulated or hypothetical trading programs in general are also subject to the
fact that they are designed with the benefit of hindsight. No representation is being made that any account will or is likely to achieve profits or losses similar to these
being shown.

Information obtained from third party sources, although believed to be reliable, has not been independently verified by LGIMA and its accuracy or completeness cannot
be guaranteed.
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Time to Check Out of the Session!

INSTRUCTIONS:

e Tap ‘Check-Out’ Button

e Tap ‘Check-Out Now’
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