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I A-1 A1 Historical Revenue Deficiency (Sufficiency) Nicholas E. Kates

I A-1 A2 Historical Financial Metrics Nicholas E. Kates

I A-2 B1 Historical Rate Base Nicholas E. Kates

I A-2 B2 Historical Utility Plant Nicholas E. Kates

I A-2 B3 Historical Depreciation Reserve and Other Deductions Nicholas E. Kates

I A-2 B4 Historical Working Capital Nicholas E. Kates

I A-2 C1 Historical Adjusted Net Operating Income Nicholas E. Kates

I A-3 C2 Historical Revenue Conversion Factor Nicholas E. Kates

I A-3 C3 Historical Operating Revenue Nicholas E. Kates

I A-3 C4 Historical Fuel and Purchased Power/Cost of Gas Sold Nicholas E. Kates

I A-3 C5 Historical Operation and Maintenance Expenses Nicholas E. Kates

I A-3 C6 Historical Depreciation and Amortization Expenses Nicholas E. Kates

I A-3 C7 Historical General Taxes Nicholas E. Kates

I A-3 C8 Historical Federal Income Taxes Nicholas E. Kates

I A-3 C9 Historical State Income Taxes Nicholas E. Kates

I A-3 C10 Historical Other (or Local) Taxes Nicholas E. Kates

I A-3 C11 Historical Allowance for Funds Used During Construction Nicholas E. Kates

I A-4 D1 Historical Rate of Return Summary Nicholas E. Kates

I A-4 D2 Historical Cost of Long-Term Debt Nicholas E. Kates

I A-4 D3 Historical Cost of Short-Term Debt Nicholas E. Kates

I A-4 D4 Historical Cost of Preferred Stock Nicholas E. Kates

I A-4 D5 Historical Cost of Common Shareholders' Equity Nicholas E. Kates

I A-5 E1 Historical Sales, Load and Customer Data Eric W. Stocking

I A-11 A1 Projected Revenue Deficiency (Sufficiency) Nicholas E. Kates

I A-11 A2 Projected Financial Metrics Nicholas E. Kates

I A-12 B1 Projected Rate Base Nicholas E. Kates

I A-12 B2 Projected Utility Plant Nicholas E. Kates

I A-12 B3 Projected Accumulated Provision for Depreciation Nicholas E. Kates

I A-12 B4 Projected Working Capital Nicholas E. Kates

I A-12 B5 Projected Capital Expenditure Summary and Supporting Exhibits Nicholas E. Kates

I A-12 B5.1 Projected Power Generation CAPEX Summary Nicholas E. Kates

I A-12 B5.4 Projected Distribution & Substation CAPEX by Business Driver Nicholas E. Kates

I A-12 B5.5 Projected Advanced Metering Infrastructure (AMI) CAPEX Nicholas E. Kates

I A-12 B5.6 Projected Total Corporate | General Plant CAPEX Nicholas E. Kates

I A-13 C1 Projected Net Operating Income Nicholas E. Kates

I A-13 C2 Projected Revenue Conversion Factor Nicholas E. Kates
I A-13 C3 Projected Sales Revenue Nicholas E. Kates
I A-13 C4 Projected Fuel and Purchased Power/Cost of Gas Sold Nicholas E. Kates
I A-13 C5 Projected Operation and Maintenance Expenses Nicholas E. Kates
I A-13 C6 Projected Depreciation and Amortization Expenses Nicholas E. Kates
I A-13 C7 Projected General Taxes Nicholas E. Kates
I A-13 C8 Projected Federal Income Taxes Nicholas E. Kates
I A-13 C9 Projected State Income Taxes Nicholas E. Kates
I A-13 C10 Projected Other (or Local) Taxes Nicholas E. Kates
I A-13 C11 Projected Allowance for Funds Used During Construction Nicholas E. Kates
I A-14 D1 Projected Rate of Return Summary Nicholas E. Kates
I A-14 D2 Projected Cost of Long-Term Debt Nicholas E. Kates
I A-14 D3 Projected Cost of Short-Term Debt Nicholas E. Kates
I A-14 D4 Projected Cost of Preferred Stock Nicholas E. Kates
I A-14 D5 Projected Cost of Common Shareholders' Equity Nicholas E. Kates
I A-15 E1.1 Projected Sales, Load and Customer Data Eric W. Stocking
I A-15 E1.2 Projected Eric W. Stocking
I A-15 E1.3 Projected Eric W. Stocking
I A-15 E2.1 Projected Eric W. Stocking
I A-15 E2.2 Projected Eric W. Stocking
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I A-16 F1 Projected Cost of Service Allocation Study Gradon R. Haehnel
I A-16 F2 Summary of Present and Proposed Revenues Eric W. Stocking
I A-16 F3 Detail of Present and Proposed Revenues Eric W. Stocking
I A-16 F4 Comparison of Present and Proposed Monthly Bills Eric W. Stocking
I A-16 F5 Proposed Tariff Sheets Eric W. Stocking
I A-17 2019 Financial Summary Nicholas E. Kates
I A-18 2019 Forecast Adjustments Nicholas E. Kates
I A-19 FERC 926 Summary Nicholas E. Kates
I A-20 AFUDC Calculation Nicholas E. Kates
I A-21 2019 LIBOR Nicholas E. Kates
I A-22 Q2-2018 CPI Nicholas E. Kates
I A-23 Salary & Wage Adjustment Nicholas E. Kates
I A-24 Uncollectible Accounts (Bad Debt Expense) Nicholas E. Kates
I A-25 Willis Towers & Watson Report - Pension & OPEB Nicholas E. Kates
I A-26 UPPCO Information Technology (IT) CAPEX Nicholas E. Kates
I A-27 UPPCO Capital Expenditures (CAPEX) by Business Line Keith E. Moyle
I A-28 UPPCO Facility CAPEX Keith E. Moyle
I A-29 UPPCO Substation CAPEX Keith E. Moyle
I A-30 UPPCO Generation CAPEX Keith E. Moyle
I A-31 UPPCO Distribution Reliability CAPEX Keith E. Moyle
I A-32 2013-2017 Reliability Indices (as Filed) Keith E. Moyle
I A-33 2013-2017 Reliability Indices (as Revised) Keith E. Moyle
I A-34 Major Event Days Keith E. Moyle
I A-35 Weather Outages by Cause Keith E. Moyle
I A-36 2015-2017 Pole Inspections Keith E. Moyle
I A-37 2015-2017 Undergound Inspections Keith E. Moyle
I A-38 2018-2020 System Hardening and Reliability Projects Keith E. Moyle
I A-39 6 Year Distribution Line Clearance Program Keith E. Moyle
I A-40 Revenue Credit Update Gradon R. Haehnel
I A-41 2019 Escanaba Forecast Adjustments Gradon R. Haehnel
I A-42 PSCR Base Eric W. Stocking
I A-43 MPSC Staff Report U-17000 Jason Brynick
I A-44 EIA Smart Meter Report Jason Brynick
I A-45 Itron OpenWay Riva Security Jason Brynick
I A-46 Non-Standard Meter Provision Cost Calculation Jason Brynick
I A-47 AMI Business Process Requirements Summary Jason Brynick
I A-48 AMI Project Cost Analysis Jason Brynick
I A-49 AMI Project Benefits for OWOC Jason Brynick
I A-50 AMI Project Benefits for MDM Jason Brynick
I A-51 AMI Financial Analysis Jason Brynick
I A-52 AMI Revenue Requirement Jason Brynick
I A-53 AMI Project Schedule Jason Brynick
I A-54 Non-Standard Meter Definition Jason Brynick
I A-55 Non-Standard Meter Provision Jason Brynick
I A-57 ROE Analyses Summary of Results Adrien M. McKenzie
I A-58 Regulatory Mechanisms Adrien M. McKenzie
I A-59 Capital Structure Adrien M. McKenzie
I A-60 DCF Model Adrien M. McKenzie
I A-61 DCF Model BR+SV Growth Rate Adrien M. McKenzie
I A-62 CAPM Adrien M. McKenzie
I A-63 Empirical CAPM Adrien M. McKenzie
I A-64 Electric Utility Risk Premium Adrien M. McKenzie
I A-65 Expected Earnings Approach Adrien M. McKenzie
I A-66 DCF Model - Non-Utility Group Adrien M. McKenzie

II Annual Reports to the MPSC P-521 (electric) P-522 (gas) for the most recent 2 years
II n/a n/a Annual Report to the SEC Form 10-K
II n/a n/a Quarterly Report to Shareholders (most recent 4 quarters)
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II n/a n/a Bond and other financial prospectuses for issuances during the past 2 years
III n/a n/a see "Pivot_Master"

B5 schedules from Juris
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Upper Peninsula Power Company Retirement Plan 1 

September 2017 

Purposes of valuation 

Upper Peninsula Power Company (the Company) retained Towers Watson Delaware Inc., a 

subsidiary of Willis Towers Watson PLC (“Willis Towers Watson”), to perform an actuarial valuation of 

the Upper Peninsula Power Company Retirement Plan for the purpose of determining the following: 

1. The minimum required contribution in accordance with ERISA and the Internal Revenue Code 

(IRC) for the plan year beginning January 1, 2017. 

2. The estimated maximum tax-deductible contribution for the tax year in which the 2017 plan year 

ends in accordance with ERISA as allowed by the IRC. The maximum tax-deductible contribution 

should be finalized in consultation with the Company’s tax advisor. 

3. Plan accounting information in accordance with FASB Accounting Standards Codification Topic 

960 (ASC 960). 

4. An assessment of ERISA §4010 reporting requirements for the plan for 2017.  

5. Determination of the Funding Target Attainment Percentage (FTAP) under IRC §430(d)(2), as 

reported in the Annual Funding Notice required under ERISA §101(f). 

6. As requested by Upper Peninsula Power Company, a “specific certification” of the Adjusted 

Funding Target Attainment Percentage (AFTAP) for the Upper Peninsula Power Company 

Retirement Plan under IRC §436 for the plan year beginning January 1, 2017. Please see 

Appendix C for additional information. Note that the AFTAP certification included herein may be 

superseded by a subsequent AFTAP certification for the Upper Peninsula Power Company 

Retirement Plan for the plan year beginning January 1, 2017. 

Limitations 

This valuation has been conducted for the purposes described above and may not be suitable for use 

for any other purpose. In particular, please note the following: 

1. This report does not determine the plan’s liquidity shortfall requirements (if any) under IRC 

§430(j)(4). If applicable, we will determine such requirements separately as requested by the 

Company. 

2. This report does not determine liabilities on a plan termination basis, for which a separate 

extensive analysis would be required. No funded status measure included in this report is 

intended to assess, and none may be appropriate for assessing, the sufficiency of plan assets to 

cover the estimated cost of settling the plan’s benefit obligations, as all such measures differ in 

some way from plan termination obligations. For example, measures shown in this report may 

reflect smoothed assets or interest rates, rather than current values, in accordance with funding 

rules. In addition, funded status measures shown in this report do not reflect the current costs of 
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2 Upper Peninsula Power Company Retirement Plan 

Willis Towers Watson Confidential 

settling the plan obligations by offering immediate lump sum payments to participants and/or 

purchasing annuity contracts for the remaining participants (e.g., insurer profit, insurer pricing of 

contingent benefits and/or provision for anti-selection in the choice of a lump sum vs. an annuity).    

3. The cost method for the minimum required contribution is established under IRC §430 and may 

not in all circumstances produce adequate assets to pay benefits under all optional forms of 

payment available under the plan when benefit payments are due. 

4. The comparison of the plan’s funding target to its actuarial value of assets (the funding shortfall 

(surplus) shown in Section 1) is used in determining required contributions for the coming year, 

and a contribution made on the valuation date equal to the shortfall would be considered to “fully 

fund” the plan for benefits accrued as of the valuation date under the funding rules, and thus is 

useful for assessing the need for and amount of future contributions. However, the funding 

shortfall (surplus) cannot be relied upon to determine either the need for or the amount of future 

contributions. The funding shortfall (surplus) is based on the interest rates elected to be used for 

funding purposes, which may be smoothed rates not reflecting current market conditions and will 

in any event change over time. It is also based on the actuarial value of assets, so if an asset 

smoothing method is used, it would be different than if based on market value of assets. In 

addition, asset gains and losses, demographic experience different from assumed, and future 

benefit accruals (if any) will all affect the need for and amount of future contributions. 

5. There may be certain events that occurred since the valuation date that are not reflected in this 

valuation. See Subsequent Events (under the “Basis for valuation” portion of Section 1 below) for 

more information.  

6. This valuation reflects our understanding of the relevant provisions of the Pension Protection Act 

of 2006 (PPA); the Worker, Retiree and Employer Recovery Act of 2008 (WRERA); the 

Preservation of Access to Care for Medicare Beneficiaries and Pension Relief Act of 2010 (PRA); 

the Moving Ahead for Progress in the 21st Century Act (MAP-21); the Highway and 

Transportation Funding Act of 2014 (HATFA); and the Bipartisan Budget Act of 2015. The IRS 

has yet to issue final guidance with respect to certain aspects of these laws. It is possible that 

future guidance may conflict with our understanding of these laws based on currently available 

guidance and could therefore affect results shown in this report. 
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Upper Peninsula Power Company Retirement Plan 3 

September 2017 

Section 1: Summary of results 
Minimum required contribution and funding policy 

All monetary amounts shown in US Dollars 

Plan Year Beginning 01/01/2017 01/01/2016

Minimum Required Contribution (MRC)

Prior to application of funding balances 0 0

Net of available funding balances 0  0  

The plan sponsor’s funding policy generally has been to make contributions sufficient to maintain an 

80% funded pension, but not less than the minimum required contribution nor more than the maximum 

deductible contribution for the plan year. We understand that the sponsor may deviate from this policy 

based on cash, tax or other considerations. 

The minimum required contribution includes a contribution to cover the benefits expected to accrue in 

the coming year (if any) plus expenses expected to be paid from the trust in the coming year (if any) 

(target normal cost), as well as a 7-year amortization (with a somewhat longer amortization period for 

shortfall amortization bases established in any year for which funding relief was elected) of any 

funding shortfall (amortization installments). See Section 2.4 for a break-down of the minimum 

required contribution into target normal cost and amortization installments. Thus, assuming that all 

actuarial assumptions are realized and do not change and the plan sponsor contributes the minimum 

required contribution each year (target normal cost plus amortization installments), the plan would 

generally be expected to be fully funded in 7 years, and the minimum required contribution would be 

expected to drop to target normal cost. During the 7 year period, there will be some variability in 

minimum required contributions due to amortization installments from prior years dropping out as the 

7-year amortization period ends (and for deferred asset gains or losses becoming reflected in assets if 

an asset smoothing method is used for the actuarial value of assets). In reality, gains and losses will 

occur, and the plan sponsor may fail to contribute the minimum required contribution (or may 

contribute more than the minimum required contribution in accordance with the funding policy 

described above), which may cause the plan to take more or less than 7 years to become fully funded. 

Note that being fully funded under the funding rules is not the same as being fully funded on a plan 

termination basis, as different assumptions apply (e.g., the cost of annuity contracts or lump sums to 

participants) on plan termination. 

Target normal cost for individual participants accruing benefits will grow from year to year as 

participants age (and as their salaries increase, if benefit accruals are pay related), but the changes in 

total target normal cost will depend on the numbers of participants earning benefits and their ages. 

Because the plan is closed, target normal cost may grow for several years as participants age but then 

begin to decline as the number of participants declines. Of course, changes in discount rates and 

other assumptions in future years will also influence the pattern of future required contributions.  

Ecug!Pq/!W.31387

Gzjkdkv!C.36/2!)PGM.28*

Rcig!!!!!!!!!!!7 of 53



4 Upper Peninsula Power Company Retirement Plan 

Willis Towers Watson Confidential 

The minimum required contribution for the 2017 plan year must be satisfied by September 15, 2018. 

This requirement may be satisfied through contributions and/or an election to apply the available 

funding balances. No quarterly installments are required. The minimum required contribution is 

determined assuming it is paid as of the valuation date for the plan year. Contributions made on a date 

other than the valuation date must be adjusted for interest at the plan's effective interest rate. 
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Upper Peninsula Power Company Retirement Plan 5 

September 2017 

Summary of valuation results 

All monetary amounts shown in US Dollars 

Plan Year Beginning 01/01/2017 01/01/2016

Funding

 Market value of assets with discounted receivable contributions 109,087,777  111,029,075  

 Actuarial value of assets 111,000,755  114,645,518  

 Funding balances  7,366,124  6,996,698  

Funding target 84,889,396 84,317,613

Target normal cost 1,150,399 1,096,917

 Funding shortfall (surplus) (FS) (18,745,235) (23,331,207) 

 Funding target attainment percentage (FTAP) 122.08%  127.67%  

Minimum required contribution

Prior to application of funding balances 0  0  

Net of available funding balances 0  0  

 Effective interest rate 5.82%  6.01%  

Plan Accounting (ASC 960)

Present value of accumulated benefits 94,874,953  96,344,812  

Market value of assets with receivable contributions 109,087,777 111,029,075

 Plan accounting discount rate 5.15%  5.15%  

Participants as of Census Date 01/01/2017 01/01/2016

Active employees 82  88  

 Participants with deferred benefits 71  76  

Participants receiving benefits 524 524

Total 677  688  
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6 Upper Peninsula Power Company Retirement Plan 

Willis Towers Watson Confidential 

Change in minimum funding requirement and funding shortfall (surplus) 

The minimum funding requirement is unchanged from $0 for the 2016 plan year to $0 for the 2017 

plan year, and the funding surplus decreased from $23,331,207 on January 1, 2016 to $18,753,310 

on January 1, 2017. 

Significant reasons for these changes include the following: 

# The return on the actuarial value of assets since the prior valuation was less than expected, which 
reduced the funding surplus.  

# The plan’s effective interest rate declined 19 basis points compared to the prior year, which 
reduced the funding surplus.  
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Upper Peninsula Power Company Retirement Plan 7 

September 2017 

Funding ratios 

The Pension Protection Act of 2006 (PPA) defines several Funding Ratios. All of these ratios are 

based on a ratio of plan assets to plan liabilities, but the assets and liabilities are defined differently for 

different purposes. Depending on the purpose, the assets may be market value or, if different, a 

smoothed actuarial value of assets, and may be reduced by the prefunding balance or all funding 

balances. The liabilities may be based on the funding target, funding target disregarding at-risk 

assumptions, or the funding target calculated using at-risk assumptions (see the At-Risk status section 

below), and may or may not reflect stabilized interest rates.  

Following are the key funding ratios and their implications for the 2017 or 2018 plan years. See 

Appendix D for details on how each ratio is calculated. 

January 1, 2016 Funding ratios 

Ratio Test Implications Threshold Ratio Value 

1 Funding balances can be used to satisfy the 2017 Minimum Required 

Contribution (MRC) if threshold met 

80% 127.67%  

2 Quarterly contribution exemption applies in 2017 if threshold met 100% 127.67%  

3 Plan is not at-risk for 2017 if the threshold for either the Prong 1 or 

Prong 2 test is met 

- Prong 1 Test  80% 127.67%  

- Prong 2 Test  70% N/A  

January 1, 2017 Funding ratios 

Ratio Test Implications Threshold Ratio Value 

1 Funding balances can be used to satisfy the 2018 MRC if threshold 

met 

80% 122.08%  

2 Quarterly contribution exemption applies in 2018 if threshold met 100% 122.08%  

3 Plan is not at-risk for 2018 if the threshold for either the Prong 1 or 

Prong 2 test is met 

- Prong 1 Test 80% 122.08%  

- Prong 2 Test 70% N/A  

4 PBGC 4010 filing may be required in 2018 if threshold is not met by 

every plan in the controlled group 

80% 101.85%  

5 Plan is exempt from creating a new Shortfall Amortization Base 

(SAB) for 2017 when prefunding balance is applied to the 2017 MRC 

if threshold met 

100% 122.08%  

6 Plan is exempt from creating a new SAB for 2017 when prefunding 

balance is not applied to the 2017 MRC if threshold met 

100% 130.75%  

7 Previously established SABs are eliminated for 2017 if threshold met 100% 122.08%  
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8 Upper Peninsula Power Company Retirement Plan 

Willis Towers Watson Confidential 

Benefit limitations 

The Adjusted Funding Target Attainment Percentage (AFTAP) for the plan year beginning

January 1, 2017 is 130.75%. This AFTAP may be changed by subsequent events.  

Under the PPA, a plan may become subject to various benefit limitations if its AFTAP falls below 

certain thresholds.  

If the AFTAP is below 60% (100% if the plan sponsor is in bankruptcy, calculated ignoring stabilized 

interest rates), plans are prohibited from paying lump sums or other accelerated forms of distribution. 

If the AFTAP is at least 60% but less than 80%, the amounts that can be paid are limited. In addition, 

lump sums to the 25 highest paid employees may be restricted if a plan’s AFTAP is below 110%. 

These limitations do not apply to mandatory lump sum cash-outs of $5,000 or less. In addition, plans 

that were completely frozen before September 2005 are exempt from the restrictions on lump sums 

and other accelerated forms of distribution. 

If the AFTAP is below 60%, benefit accruals must cease, amendments to improve benefits cannot 

take effect, and plant shutdown benefits and other Unpredictable Contingent Event Benefits (UCEBs) 

cannot be paid without being fully paid for. In addition, if the AFTAP would be below 80% reflecting a 

proposed amendment, the plan amendment cannot take effect unless actions are taken to increase 

plan assets. 

To avoid these benefit limitations, a plan sponsor may take a variety of steps, including reducing the 

funding balances, contributing additional amounts to the plan for the prior plan year, contributing 

special “designated IRC §436 contributions” for the current plan year, or providing security outside the 

plan. Not all of these approaches are available for all of the restrictions discussed above. For example, 

restrictions on accelerated distributions cannot be avoided by making designated IRC §436 

contributions. 

As requested by Upper Peninsula Power Company in your letter dated August 28, 2017, this report is 

intended to constitute a “specific certification” of the AFTAP, effective as of  

September 14, 2017, for the plan year beginning January 1, 2017 for the purpose of determining 

benefit restrictions under IRC §436 for the Upper Peninsula Power Company Retirement Plan. This 

AFTAP certification is based on the data, methods, assumptions, plan provisions, annuity purchase 

information, and other information provided in this report. Please see the Appendices for additional 

information. Note that the AFTAP certification provided herein may be superseded by a subsequent 

AFTAP certification for the plan year beginning January 1, 2017. Please see Appendix C for a 

discussion of the implications of this certified AFTAP. 
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Upper Peninsula Power Company Retirement Plan 9 

September 2017 

PBGC reporting requirements  

Certain financial and actuarial information (i.e., a “4010 filing”) must be provided to the PBGC if the 

PBGC Funding Target Attainment Percentage (PBGC FTAP) is less than 80% for any plan in the 

contributing sponsor’s controlled group. However, this reporting requirement may be waived for 

controlled groups with no more than $15 million in aggregate funding shortfall (PBGC 4010 FS), or 

with fewer than 500 participants in all defined benefit plans. Note that interest rate stabilization does 

not apply for purposes of determining the PBGC FTAP or the PBGC 4010 FS. 

The 2017 FTAP is 101.85%. However, the Company will need to determine whether other plans within 

its controlled group have PBGC FTAPs below 80% to determine whether a 4010 filing may be 

required for 2017. A filing may also be required if there are outstanding funding waivers or missed 

contributions within the controlled group. 

At-Risk status for determining minimum required contributions 

The plan is not in at-risk status, as defined in the PPA, for the 2017 plan year, because the plan’s 

FTAP for the 2016 plan year was at least 80%, and/or the plan’s FTAP measured using “at-risk 

assumptions” was at least 70%. 

The plan will not be in at-risk status, as defined in the PPA, for the 2018 plan year, because the plan’s 

FTAP for the 2017 plan year is at least 80%, and/or the plan’s FTAP measured using “at-risk 

assumptions” is at least 70%.  

When a plan is in at-risk status as defined in the PPA:  

# The plan is subject to potentially higher minimum contribution requirements. The funding target 
and target normal cost for purposes of determining the minimum required contribution must be 
measured reflecting certain mandated assumptions (“at-risk assumptions”). Specifically, 
participants eligible to retire within the next 11 years must be assumed to retire immediately when 
first eligible (but not before the end of the current year, except in accordance with the regular 
valuation assumptions), and all participants must be assumed to elect the most valuable form of 
payment available when they begin receiving benefits. In addition, plans that have been at-risk in 
past years may also be required to increase the funding target and target normal cost for 
prescribed assumed expenses. The net effect of these assumptions and expense adjustments in 
most cases is to increase required contributions and PBGC variable premiums.

# The plan sponsor must indicate in the annual funding notice for the plan that the plan is at-risk and 
disclose additional at-risk funding targets. 

# Immediate taxation of non-qualified pension or deferred compensation for certain employees may 
occur if the plan sponsor is a public company. This may result when non-qualified pension or 
deferred compensation for such employees is funded during a period when a plan sponsored by 
the plan sponsor or another member of the plan sponsor's controlled group is in at-risk status.
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10 Upper Peninsula Power Company Retirement Plan 

Willis Towers Watson Confidential 

Basis for valuation 

Appendix A summarizes the assumptions and methods used in the valuation. Appendix B summarizes 

the principal provisions of the plan being valued, including a summary of any changes since the prior 

valuation. Unless otherwise described below under Subsequent Events, assumptions were selected 

based on information known as of the measurement date.  

Subsequent Events 

The plan was amended in 2017 to add a minimum interest crediting rate of 3.05%. This amendment 
was reflected in determining the plan’s AFTAP. 
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Upper Peninsula Power Company Retirement Plan 11 

September 2017 

Actuarial certification 

This valuation has been conducted in accordance with generally accepted actuarial principles and 

practices. However, please note the information discussed below regarding this valuation. 

Reliances 

In preparing the results presented in this report, we have relied upon information regarding plan 

provisions, participants, assets and sponsor elections provided by Upper Peninsula Power Company 

and other persons or organizations designated by Upper Peninsula Power Company. See the Data 

Sources section of Appendix A for further details. In addition, the results in this report are dependent 

on contributions reported for the prior plan year and maintenance of funding balance elections after 

the valuation date. 

We have reviewed this information for overall reasonableness and consistency, but have neither 

audited nor independently verified this information Based on discussions with and concurrence by the 

plan sponsor, assumptions or estimates may have been made if data were not available. We are not 

aware of any errors or omissions in the data that would have a significant effect on the results of our 

calculations. 

We have relied on all the information provided as complete and accurate. The results presented in this 

report are directly dependent upon the accuracy and completeness of the underlying data and 

information. Any material inaccuracy in the data, assets, plan provisions or information regarding 

contributions or funding balance elections provided to us may have produced results that are not 

suitable for the purposes of this report and such inaccuracies, as corrected by Upper Peninsula Power 

Company, may produce materially different results that could require that a revised report be issued. 

Assumptions and methods under ERISA and the Internal Revenue Code for 
funding purposes 

The plan sponsor selected, as prescribed by regulation, key assumptions and funding methods 

(including asset valuation method and choice among prescribed interest rates) employed in the 

development of the contribution amounts and communicated them to us in the letter dated  

September 13, 2017. 

To the extent not prescribed by ERISA, the Internal Revenue Code and regulatory guidance from the 

Treasury and the IRS, or selected by the sponsor, the actuarial assumptions and methods employed 

in the development of the contribution amounts have been selected by Willis Towers Watson, with the 

concurrence of the plan sponsor. It is beyond the scope of this actuarial valuation to analyze the 

reasonableness and appropriateness of prescribed methods and assumptions, or to analyze other 

sponsor elections from among the alternatives available for prescribed methods and assumptions. 
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Willis Towers Watson Confidential 

Other than prescribed assumptions, ERISA and the Internal Revenue Code require the use of 

assumptions each of which is “reasonable (taking into account the experience of the plan and 

reasonable expectations), and which, in combination, offer the actuary’s best estimate of anticipated 

experience under the plan.” The results shown in this report have been developed based on actuarial 

assumptions that, to the extent evaluated or selected by Willis Towers Watson, we consider to be 

reasonable. Other actuarial assumptions could also be considered to be reasonable. Thus, reasonable 

results differing from those presented in this report could have been developed by selecting different 

reasonable assumptions. 

A summary of the assumptions and methods used is provided in Appendix A. Note that any 

subsequent changes in methods or assumptions for the 2017 plan year will change the results shown 

in this report and could result in plan qualification issues under IRC §436 if the application of benefit 

restrictions is affected by the change.

Nature of actuarial calculations 

The results shown in this report are estimates based on data that may be imperfect and on 

assumptions about future events that cannot be predicted with any certainty. The effects of certain 

plan provisions may be approximated, or determined to be insignificant and therefore not valued. 

Reasonable efforts were made in preparing this valuation to confirm that items that are significant in 

the context of the actuarial liabilities or costs are treated appropriately, and are not excluded or 

included inappropriately. Any rounding (or lack thereof) used for displaying numbers in this report is 

not intended to imply a degree of precision, which is not a characteristic of actuarial calculations.

If overall future plan experience produces higher benefit payments or lower investment returns than 

assumed, the relative level of plan costs or contribution requirements reported in this valuation will 

likely increase in future valuations (and vice versa). Future actuarial measurements may differ 

significantly from the current measurements presented in this report due to many factors, including: 

plan experience differing from that anticipated by the economic or demographic assumptions; 

increases or decreases expected as part of the natural operation of the methodology used for the 

measurements (such as the end of an amortization period or additional contribution requirements 

based on the plan’s funded status); and changes in plan provisions or applicable law. It is beyond the 

scope of this valuation to analyze the potential range of future pension contributions, but we can do so 

upon request. 

See Basis for Valuation in Section 1 above for a discussion of any material events that have occurred 

after the valuation date that are not reflected in this valuation. 
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Limitations on use 

This report is provided subject to the terms set out herein and in our engagement letter dated April 8, 

2014 and any accompanying or referenced terms and conditions. 

The information contained in this report was prepared for the internal use of Upper Peninsula Power 

Company and its auditors and any organization that provides benefit administration services for the 

plan in connection with our actuarial valuation of the pension plan as described in Purposes of 

Valuation above. It is not intended for and may not be used for other purposes, and we accept no 

responsibility or liability in this regard. Upper Peninsula Power Company may distribute this actuarial 

valuation report to the appropriate authorities who have the legal right to require Upper Peninsula 

Power Company to provide them this report, in which case Upper Peninsula Power Company will use 

best efforts to notify Willis Towers Watson in advance of this distribution. Further distribution to, or use 

by, other parties of all or part of this report is expressly prohibited without Willis Towers Watson’s prior 

written consent. Willis Towers Watson accepts no responsibility for any consequences arising from 

any other party relying on this report or any advice relating to its contents. 
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Professional qualifications 

The undersigned consulting actuaries are members of the Society of Actuaries and meet the 

“Qualification Standards for Actuaries Issuing Statements of Actuarial Opinion in the United States” 

relating to pension plans. Our objectivity is not impaired by any relationship between Upper Peninsula 

Power Company and our employer, Towers Watson Delaware Inc., a subsidiary of Willis Towers 

Watson PLC. 

Georgia Louridas, FSA, EA

Senior Consulting Actuary 

17-8034 

September 14, 2017

Steven James, FSA, EA

Senior Consulting Actuary 

17-06406 

September 14, 2017

Towers Watson Delaware Inc., a subsidiary of Willis Towers Watson PLC 

September 2017 

Ecug!Pq/!W.31387

Gzjkdkv!C.36/2!)PGM.28*

Rcig!!!!!!!!!!!18 of 53



Upper Peninsula Power Company Retirement Plan 15 

September 2017 

Section 2: Actuarial exhibits 
2.1 Summary of liabilities for minimum funding purposes 

All monetary amounts shown in US Dollars 

Plan Year Beginning 01/01/2017 01/01/2016

A Funding Target (Disregarding At-risk Assumptions)

1 Funding target

 a Active employees – non-vested benefits1 1,664,439  1,707,096  

 b Active employees – vested benefits1 11,637,446  11,277,334  

c Participants with deferred benefits 2,758,962 2,828,372

 d Participants receiving benefits 68,828,549  68,504,811  

e Total funding target 84,889,396 84,317,613

2 Target normal cost 1,150,399  1,096,917  

B Funding Target (At-risk Assumptions)

1 Funding target N/A N/A

2 Target normal cost N/A N/A

C Funding Target

1 Number of consecutive years at-risk  0  0  

2 Funding target 

 a Active employees – non-vested benefits1 1,664,439 1,707,096 

 b Active employees – vested benefits1 11,637,446 11,277,334 

c Participants with deferred benefits 2,758,962 2,828,372

 d Participants receiving benefits 68,828,549  68,504,811  

e Total funding target 84,889,396 84,317,613

3 Target normal cost 1,150,399  1,096,917  

1  See section 2.8 for definition of vested benefits. 
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2.2 Change in plan assets during plan year 

All monetary amounts shown in US Dollars 

Plan Year Beginning January 1, 2016

A Reconciliation of Market Value of Assets

1 Market value of assets at January 1, 2016 (including discounted 
contributions receivable) 

111,029,075  

2 Discounted contributions receivable at January 1, 2016 0  

3 Market value of assets at January 1, 2016 (excluding contributions 
receivable) 

111,029,075  

4 Employer contributions 

a For prior plan year 0

b For current plan year 0  

c IRC §436 contributions for current plan year  0  

 d Total 0 

5 Employee contributions 0

6 Benefit payments  (7,012,311) 

7 Administrative expenses paid by plan (590,742) 

8 Transfers from/(to) other plans 0

9 Investment return  5,661,755  

10 Market value of assets at January 1, 2017 (excluding contributions 
receivable) 

109,087,777

11 Discounted contributions receivable at January 1, 2017 0

12 Market value of assets at January 1, 2017 (including discounted 
contributions receivable) 

109,087,777 

B Rate of Return on Invested Assets
 (i.e., for crediting unused funding balances) 

1 Weighted invested assets 107,227,548  

2 Rate of return 5.28%  
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2.3 Development of actuarial value of assets 

All monetary amounts shown in US Dollars 

Plan Year Beginning January 1, 2017

A Preliminary Actuarial Value of Assets before Corridor as of January 1, 2017

1 Market value of assets as of January 1, 2017 109,087,777

2 Discounted receivable employer contributions 0  

3 Deferred investment gains/(losses) for prior periods

Plan Year Beginning Gain/(Loss) Percent Deferred Deferred Amount

 a 01/01/2016  137,079  66.667%  91,386  

b 01/01/2015 (6,013,091) 33.333% (2,004,364)

c Total (1,912,978) 

4 Preliminary actuarial value of assets before 
application of corridor 

111,000,755

B Lower Bound of Corridor 98,178,999

C Upper Bound of Corridor 119,996,555

D Actuarial Value of Assets after Corridor as of January 1, 2017 111,000,755  

E Rate of Return 3.57%  
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2.4 Calculation of minimum required contribution 

All monetary amounts shown in US Dollars 

Reconciliation of Funding Balances as of January 1, 2017

Funding
 Standard  

 Carryover 
 Balance  

Prefunding 
 Balance  Total  

A Determination of Funding Balances

 1 Funding balance as of January 1, 2016 0  6,996,698  6,996,698  

2 Amount used to offset prior year minimum required 
contribution1 0  0  0  

3 Adjustment for investment experience 0 369,426 369,426

4 Amount of additional prefunding balance created by 
election N/A  0  0  

5 Amount of funding balance reduction for current 
year by election or deemed election 0  0  0  

6 Funding balance as of January 1, 2017 0 7,366,124 7,366,124

Plan Year Beginning January 1, 2017

B Calculation of Minimum Required Contribution

 1 Target normal cost 1,150,399  

2 Funding surplus (18,745,235)

3 Net shortfall amortization installment (see section 2.5) 0  

4 Waiver amortization installment 0

5 Minimum required contribution  0  

6 Funding balance available 7,366,124

7 Remaining cash requirement (assuming sponsor elects full use of the 
available funding balances) 0  

The minimum required contribution is determined as of the plan’s valuation date. Any payment made 

on a date other than the valuation date must be adjusted for interest using the plan’s effective interest 

rate of 5.82%. 

Additional details regarding the calculation of the minimum required contribution may be obtained from 

the Form 5500 Schedule SB forms and attachments. 

1 Net of revoked excess application of funding balance, if any. 
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2.5 Calculation of PBGC variable rate premium 

All monetary amounts shown in US Dollars 

Premium Payment Year 2017

A Assumptions and Methods Used to Determine Premium Funding 
Target 

1 Premium funding target method Standard  

2 Premium funding target method election date N/A

3 UVB valuation date January 1, 2017

4 Discount rates 

a First segment rate 2.04%

b Second segment rate 4.03%  

c Third segment rate 4.82%  

B Premium Funding Target 

1 Attributable to active participants 14,521,679  

2 Attributable to terminated vested participants 3,633,848  

3 Attributable to retirees 79,379,817

4 Total premium funding target1 97,535,344  

C Market Value of Assets 109,087,777  

D Unfunded Vested Benefits 0

E Uncapped Variable Rate Premium2 0

F Maximum VRP3 350,009  

G Variable Rate Premium 0  

1 Reflects at-risk status, if applicable. 
2 Using variable rate premium of $34 per $1,000 of unfunded vested benefits. 
3 Using maximum per-participant premium of $517. 
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2.6 ASC 960 (plan accounting) information 

All monetary amounts shown in US Dollars 

Present Value

A Present Value of Accumulated Benefits

1 Vested accumulated benefits

 a Active employees 13,530,598  

 b Participants with deferred benefits 3,393,100  

c Participants receiving benefits 76,119,601

 d Total vested accumulated benefits 93,043,299  

2 Non-vested accumulated benefits 1,831,654  

3 Total accumulated benefits 94,874,953  

4 Market value of assets1 109,087,777  

B Reconciliation of Present Value of Accumulated Benefits 

1 Present value of accumulated benefits as of 
December 31, 2015 96,344,812  

2 Changes during the year due to: 

a Benefits accumulated 710,963

 b Actuarial (gains)/losses (2,425) 

 c Decrease in the discount period 4,820,072  

d Actual benefits paid (7,012,311)

 e Assumption changes 0  

f Plan amendments 13,842

 g Net increase/(decrease) (1,469,859) 

3 Present value of accumulated benefits as of 
December 31, 2016 94,874,953  

Actuarial Assumptions and Methods 

The present value of accumulated benefits was developed using the actuarial assumptions described 

in Appendix A, except a discount rate of 5.15% was used, and the mortality assumed was RP-2014 

employee and annuitant tables (no collar adjustments) adjusted back to 2006 with MP-2014, and 

projected forward using the MP-2015 generational improvement scale. The discount rate used is the 

same as the expected rate of return on plan assets for the plan year under ASC 715-30-35 and, as 

required by that standard and further discussed in the Actuarial Certification of this report, was 

selected by the plan sponsor with the concurrence of Willis Towers Watson. We understand that the 

expected return on assets assumption reflects the plan sponsor’s estimate of future experience for 

trust asset returns, reflecting the plan‘s current asset allocation and any expected changes during the 

current plan year, current market conditions and the plan sponsor’s expectations for future market 

conditions. The analysis was informed by analysis of historical data, economists’ forecasts and recent 

trends for CPI, GDP growth, and real returns on the various classes of assets held by the trust. For the 

prior valuation, a discount rate of 5.15% was used.  

1  Assets include accrued contributions for the 2016 plan year of $ 0 not yet deposited at January 1, 2017. 

Ecug!Pq/!W.31387

Gzjkdkv!C.36/2!)PGM.28*

Rcig!!!!!!!!!!!24 of 53



Upper Peninsula Power Company Retirement Plan 21 

September 2017 

Plan Provisions 

Plan provisions reflected in these calculations are described in Appendix B.

Accumulated and Vested Benefits 

Accumulated benefits include benefits earned under the plan’s benefit formula based on service 

rendered and compensation earned before the measurement date.  

Benefits included in vested benefits are the same as described above for accrued benefits, except the 

following benefits are excluded: 

# For participants who are not disabled on the measurement date, disability benefits in excess of the 
value of standard termination benefits (retirement benefits for those eligible). 

# For participants who have not yet satisfied the eligibility requirements for these benefits, early 
retirement benefits and supplements in excess of standard termination benefits. 

# Death benefits in excess of the plan’s QPSA. 

# All benefits for participants who are not yet vested in their accrued benefits or eligible for other 
benefits. 
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Section 3: Participant data 
3.1 Summary of plan participants 

All monetary amounts shown in US Dollars 

Census Date 01/01/2017 01/01/2016

A Active Employees

1 Number 82 88

2 Expected plan compensation for year beginning on the 
valuation date (limited by IRC §401(a)(17)) 

7,688,777 7,021,658 

3 Average plan compensation 93,766 79,792 

4 Average age  47.04 47.11 

5 Average credited service 18.07 17.94

B Participants with Deferred Benefits

1 Number 71 76 

2 Total annual pension 475,236 757,294 

3 Average annual pension 6,693 9,964

4 Average age  55.31 54.78 

5 Distribution at January 1, 2017 

Age Number Annual Pension

Under 40 2  12,964  

40-44 5 39,031

45-49 9  57,056  

50-54 16  174,414  

55-59 18 104,593

60-64 13  58,796  

65 and over 8 28,382

C Participants Receiving Benefits 

1 Number 524 524

2 Total annual pension 6,480,525  6,484,964  

3 Average annual pension 12,367  12,376  

4 Average age 71.13 70.48

5 Distribution at January 1, 2017 

Age Number Annual Pension

Under 55 3  20,687  

55-59 36  344,141  

60-64 108 1,359,033

65-69 126  1,421,895  

70-74 85 1,164,367

75-79 79  1,100,649  

80-84 40  537,653  

85 and over 47 532,100

Ecug!Pq/!W.31387

Gzjkdkv!C.36/2!)PGM.28*

Rcig!!!!!!!!!!! 27 of 53



2
4

U
p

p
e

r
P

e
n
in

s
u
la

P
o

w
e

r
C

o
m

p
a

n
y

R
e
ti
re

m
e

n
tP

la
n

W
ill

is
T

o
w

e
rs

W
a
ts

o
n

C
o

nf
id

e
n

tia
l

3
.2

A
g

e
a
n

d
s
e
rv

ic
e

d
is

tr
ib

u
ti

o
n

o
f

p
a
rt

ic
ip

a
ti

n
g

e
m

p
lo

y
e
e
s

N
u

m
b

e
r

a
n

d
a
v
e
ra

g
e

p
la

n
c
o

m
p

e
n

s
a
ti

o
n

li
m

it
e
d

b
y

IR
C

§
4
0
1
(a

)(
1
7
)

d
is

tr
ib

u
te

d
b

y
a
tt

a
in

e
d

a
g

e
a
n

d
a
tt

a
in

e
d

y
e
a
rs

o
f

c
re

d
it

e
d

s
e
rv

ic
e

A
ll

m
o
n
e

ta
ry

a
m

o
u
n

ts
s
h
o

w
n

in
U

S
D

o
lla

rs

A
tt

a
in

e
d

A
g
e

A
tt

a
in

e
d

Y
e
a
rs

o
f
C

re
d
it
e
d

S
e
rv

ic
e

1

0
1

2
3

4
5
-9

1
0
-1

4
1
5
-1

9
2
0
-2

4
2
5
-2

9
3
0
-3

4
3
5
-3

9
4
0

&
O

v
e

r
T

o
ta

l

U
n

d
e
r

2
5

0
0

0
0

0
0

0
0

0
0

0
0

0
0

2
5
-2

9
0

0
0

0
0

0
0

0
0

0
0

0
0

0

3
0
-3

4
0

0
0

0
0

4
3

0
0

0
0

0
0

7

3
5
-3

9
0

0
0

0
0

5
1
1

0
0

0
0

0
0

1
6

4
0
-4

4
0

0
0

0
0

1
4

2
0

0
0

0
0

7

4
5
-4

9
0

0
0

0
0

0
1
3

2
1

2
0

0
0

1
8

5
0
-5

4
0

0
0

0
0

2
1

3
2

6
4

0
0

1
8

5
5
-5

9
0

0
0

0
0

0
2

1
1

4
4

2
0

1
4

6
0
-6

4
0

0
0

0
0

0
0

0
0

0
0

0
1

1

6
5
-6

9
0

0
0

0
0

0
0

0
0

0
0

0
1

1

7
0

&
o

ve
r

0
0

0
0

0
0

0
0

0
0

0
0

0
0

T
o
ta

l
0

0
0

0
0

1
2

3
4

8
4

1
2

8
2

2
8
2

A
ve

ra
g
e

P
a

y
8
8
,7

7
1

9
3
,7

6
6

A
ve

ra
g
e
:

A
g

e
4
7

N
u
m

b
e
r

o
f
P

a
rt

ic
ip

a
n
ts

:
F

u
lly

v
e
s
te

d
8
2

M
a
le

s
7
6

S
e
rv

ic
e

1
8

P
a
rt

ia
lly

ve
s
te

d
0

F
e
m

a
le

s
6

C
e
n
s
u
s

d
a
ta

a
s

o
f

Ja
n

u
a
ry

1
,

2
0
1

7

1
A

g
e

a
nd

s
e
rv

ic
e

fo
r

p
u
rp

o
se

s
o
fd

e
te

rm
in

in
g

c
a

te
g
o

ry
a
re

b
a
s
e
d

o
n

e
xa

c
t
(n

o
t

ro
u

nd
e
d

)
va

lu
e

s.

Ecug!Pq/!W.31387

Gzjkdkv!C.36/2!)PGM.28*

Rcig!!!!!!!!!!!28 of 53



Upper Peninsula Power Company Retirement Plan 25 

September 2017 

Appendix A – Statement of actuarial 
assumptions, methods and data sources 
Economic Assumptions 

Interest rate basis: 

� Applicable month January 

� Interest rate basis  3-Segment Rates  

Interest rates: 

Reflecting 
Corridors

Not Reflecting 
Corridors

� First segment rate 4.16% 1.57% 

� Second segment rate 5.72% 3.77% 

� Third segment rate 6.48% 4.73% 

� Effective interest rate 5.82% 3.97% 

Annual rates of increase 

� Compensation: 

� Administrative employees 4.50%

� Non-Administrative employees 4.00% 

� Future Social Security wage bases 3.50% 

� Statutory limits on compensation 2.50% 

� Interest crediting rate 3.05% 

Administrative and investment expenses $602,000 
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Demographic and Other Assumptions    

Inclusion date The valuation date coincident with or next following the date on which 

the employee becomes a participant. 

New or rehired 
employees 

It was assumed there will be no new or rehired employees.

Benefit commencement 
dates 

� Preretirement 
death benefit

� Administrative Upon death of the active participant 

� Non-
Administrative 

Upon the later of the death of the active participant or the date the 

participant would have attained earliest retirement age. 

� Deferred vested 
benefit 

� Administrative Upon termination of employment 

� Non-
Administrative 

Upon the later of attainment of normal retirement age or termination of 

employment. 

� Disability benefit Upon disablement 

� Retirement 
benefit 

Upon termination of employment 

Form of payment

� Administrative 100% of participants are assumed to elect an immediate lump sum. 

� Non-
Administrative 

100% of single participants are assumed to elect a lifetime monthly 

annuity. 100% of married participants assumed to elect a 50% Joint 

and Survivor annuity. 
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Mortality for annuity 

conversion basis for 

PEP account balances 

and lump sums

417(e)(3) applicable mortality table

Percent married 80% of males; 50% of females

Spouse age Wife three years younger than husband

Cash flow

� Timing of benefit 
payments

Annuity payments are payable monthly at the beginning of the month 

and lump sum payments are payable on date of decrement.

Demographic Assumptions 

Mortality – Healthy & 

Disabled

Separate rates for non-annuitants (based on RP-2000 “Employees” 

table without collar or amount adjustments, projected to 2032 using 

Scale AA) and annuitants (based on RP-2000 “Healthy Annuitants” 

table without collar or amount adjustments, projected to 2024 using 

Scale AA). 

Disability Rates Varying by Age and Gender 
Representative Disability Rates 

Percentage assumed to become disabled during the year

Attained Age Males Females 

20 0.030% 0.040% 

25 0.030% 0.050%

30 0.040% 0.060% 

35 0.050% 0.080% 

40 0.070% 0.100% 

45 0.100% 0.150%

50 0.180% 0.260% 

55 0.360% 0.490% 

60 0.900% 1.210% 

65 0.000% 0.000%
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Termination Rates Varying by Age and Gender 

Representative Termination Rates 

Percentage assumed to leave during the year

Attained Age Males Females 

25 5.0% 10.0% 

30 4.7% 9.4% 

35 3.3% 6.7%

40 1.4% 2.7%

45 0.6% 1.2% 

50 0.2% 0.5% 

55 0.0% 0.0% 

60 0.0% 0.0%

Retirement Rates Varying by Age and Plan 

Representative Retirement Rates 

Percentage assumed to retire during the year

Age Administrative Non-Administrative 

55 5% 5% 

56 5% 5% 

57 5% 5%

58 15% 20% 

59 10% 15% 

60 20% 30% 

61 20% 40%

62 60% 80% 

63 30% 50% 

64 50% 50% 

65 100% 100%
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Methods (for all plans)

Valuation date First day of plan year 

Funding target Present value of accrued benefits as required by regulations under IRC 

§430.

Target normal cost Present value of benefits expected to accrue during the plan year plus 

plan-related expenses expected to be paid from plan assets during the 

plan year as required by regulations under IRC §430. 

Actuarial value of 

assets for determining 

minimum required 

contributions 

Average of the fair market value of assets on the valuation date and 12 

and 24 months preceding the valuation date, adjusted for contributions, 

benefits, administrative expenses and expected earnings with such 

expected earnings limited as described in IRS Notice 2009-22). The 

average asset value must be within 10% of market value, including 

discounted contributions receivable (discounted using the effective 

interest rate for the prior plan year.) 

The method of computing the actuarial value of assets complies with 

rules governing the calculation of such values under the Pension 

Protection Act of 2006 (PPA). These rules produce smoothed values 

that reflect the underlying market value of plan assets but fluctuate less 

than the market value. As a result, the actuarial value of assets will be 

lower than the market value in some years and greater in other years. 

However, over the long term under PPA's smoothing rules, the method 

has a significant bias to produce an actuarial value of assets that is 

below the market value of assets. 

Benefits not valued All benefits described in the Plan Provisions were valued as described. 

Willis Towers Watson is not aware of any significant benefits required 

to be valued that were not. 
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Sources of Data and Other Information 

The plan sponsor furnished participant data and claims data as of 1/1/2017. Information on assets, 

contributions and plan provisions was supplied by the plan sponsor. Data and other information were 

reviewed for reasonableness and consistency, but no audit was performed. Based on discussions with 

the plan sponsor, assumptions or estimates were made when data were not available, and the data 

was adjusted to reflect any significant events that occurred between the date the data was collected 

and the measurement date. In consultations with the Company, the following assumptions were made 

for missing or apparently inconsistent data elements: for missing beneficiary dates of birth, females 

were assumed to be 3 years younger than males; for missing beneficiary sexes, male participants 

were assumed to have a female beneficiary and female participants were assumed to have a male 

beneficiary; for deferred participants, the benefit commencement date was assumed to be the date the 

participant reaches age 65.

We are not aware of any errors or omissions in the data that would have a significant effect on the 

results of our calculations. 

Assumptions Rationale - Significant Economic Assumptions 

Discount rate The basis chosen was selected by the plan sponsor from among 
choices prescribed by law all of which are based on observed market 
data over certain periods of time. 

Interest crediting rate The plan will credit interest to the frozen pension equity plan accounts 
using the first segment rate defined under the Pension Protection Act 
for use in determining minimum lump distribution under IRC 417(e)(3). 
The plan sponsor has selected a single rate. After examining historical 
variability in this rate, we believe that the selected assumption does not 
significantly conflict with what would be reasonable based on a 
combination of market conditions at the measurement date and future 
expectations consistent with other economic assumptions used. 

Annuity conversion 
rate 

The annuity conversion rate is based on the current market rates. After 
examining historical variability in this rate, we believe that the selected 
assumption does not significantly conflict with what would be 
reasonable based on a combination of market conditions at the 
measurement date and future expectations consistent with other 
economic assumptions used. 

Lump sum conversion 
rate 

Lump sum benefits are valued based on the current market rates. After 
examining historical variability in this rate, we believe that the selected 
assumption does not significantly conflict with what would be 
reasonable based on a combination of market conditions at the 
measurement date and future expectations consistent with other 
economic assumptions used. 

Rates of increase in 
compensation, National 
Average Wages (NAW), 
and CPI 

Assumed increases are based on historical data, current conditions and 
an estimate of future experience. 
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Assumptions Rationale - Significant Demographic Assumptions

Healthy Mortality Assumptions used for funding are as prescribed by IRC §430(h). 

Disabled Mortality Assumptions used for funding are as prescribed by IRS §430(h). 

Termination Termination rates were set several years ago based on historical 

experience and no significant gains or losses have been observed due 

to actual termination experience different than expected.  

Disability Disability rates are based on a standard UAW table. Actual experience 

is not material to set plan-specific rates.  

Retirement Retirement rates were set several years ago based on historical 

experience and no significant gains or losses have been observed due 

to actual retirement experience different than expected.  

Benefit commencement 

date for deferred 

benefits: 

� Deferred vested 

benefit 

Deferred vested participants are assumed to begin benefits at age 65 

(or current age if later) because the plan’s experience is not considered 

to be credible. 

Form of payment Retiring Administrative participants are assumed to take a lump sum 

due to the design of the plan.  

Retiring Non-Administrative participants are assumed to take a 50% 

joint and survivor annuity if married and a single life annuity if single. 

These are the normal forms under the plan.

Marital Assumptions: 

� Percent married The assumed percentage married is based on general population 

statistics on the marital status of individuals of retirement age. 

� Spouse age The assumed age difference for spouses is based on general 

population statistics of the age difference for married individuals of 

retirement age. 
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Source of Prescribed Methods 

Funding methods  The methods used for funding purposes as described in Appendix A, 

including the method of determining plan assets, are “prescribed 

methods set by law”, as defined in the actuarial standards of practice 

(ASOPs). These methods are required by IRC §430, or were selected 

by the plan sponsor from a range of methods permitted by IRC §430.  

Changes in Assumptions and Methods 

Change in assumptions 

since prior valuation  

The segment interest rates used to calculate the funding target and 

target normal cost were updated to the current valuation date as 

required by IRC 430.  

The mortality table used to calculate the funding target and target 

normal cost was updated to include one additional year of projected 

mortality improvement, as required by IRC 430.   

The assumed plan-related expenses added to the target normal cost 

were changed from $550,000 for the prior valuation to $602,000 for the 

current valuation to account for higher expected expenses to be paid 

from the trust. 

The interest crediting rate was changed from 3.00% from the prior 

valuation to 3.05% for the current valuation.  

Change in methods 

since prior valuation 

No changes in methods since prior valuation
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Appendix B – Summary of principal plan 
provisions 

Plan Provisions – Upper Peninsula Power Company Retirement Plan 

Upper Peninsula Power Company Retirement Plan is closed to new entrants, effective as follows: 

� Administrative employees effective January 1, 2008 

� Non-Administrative employees effective April 19, 2009 

Retirement Program for Administrative Employees 

Employees included Except for anyone who is subject to a collective bargaining agreement, an 

employee became a participant on January 1 or July 1 coincident with or 

next following the date of completion of one year of eligibility service 

subject to the provisions concerning closure of the plan to new entrants.

Definitions

Service considered Year of “Eligibility Service” is the twelve month period commencing on the 

date of hire or rehire, or any plan year in which the employee completes 

1,000 or more hours of service.  

“Service credit,” to determine eligibility for and the amount of benefits, is 

determined under the ERISA elapsed-time rules. Service credit will be 

earned while the employee is receiving benefits from the long-term 

disability plan sponsored by the company. No additional benefit service 

will accrue after December 31, 2012. 

Compensation 

considered 

Total compensation prior to severance from service excluding 

nonqualified deferred compensation payments, and extraordinary 

payments. Annual compensation is limited to $200,000, adjusted in 

accordance with Internal Revenue Code. Final average pay is the higher 

of the average of (a) the highest five complete calendar years of pay 

within the last 10 calendar years preceding severance from service, or (b) 

total pay for 60 months preceding severance from service. Pay after 

December 31, 2017 will not be considered in the calculation of final 

average pay. 

Eligibility for Benefits 

Benefit eligibility 5 years of service (3 years for employees who terminate employment on 

or after January 1, 2008).
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Benefits Payable 

Plan Benefit (a)  Benefit payable to a plan participant with 3 years of vesting service. 

(b)  Total Service Percent is a total of: 

 9% per year for the first 10 years of service; 

 plus 12% per year for years 11 through 20; 

 plus 15% per year for years 21 and thereafter. 

For employees hired after December 31, 2000, the service percentages 
are 9%, 11% and 13%, respectively. 

(c)  Pension Income (lump-sum form) is equal to Total Service Percent 
times Final Average Pay. 

(d)  Minimum benefit is the lump-sum value of the benefit earned through 
December 31, 2000 under the plan provisions in effect at December 
31, 2000. 

There will be no additional service or pay increases applied to the plan 

benefit after December 31, 2012 and December 31, 2017, respectively. 

Effective January 1, 2018 the frozen accrued benefit will be increased 

each year until benefit commencement with annual interest credits based 

on the greater of (a) the first segment rate defined under the Pension 

Protection Act for use in determining minimum lump-sum distributions 

under IRC 417(e), and (b) the plan’s minimum interest crediting rate of 

3.05%. 

Pension transition For employees employed on January 1, 2001:

(a)  Calculated by taking combination of participant’s age and service on 

January 1, 2001. 

(b)  Total age plus service is multiplied by 1.35% to arrive at Transition 

Percent (limited to 115%). 

This percent is held constant until retirement or participant leaves the 

company and will be multiplied by Final Average Pay to determine the 

Pension Transition amount (payable as a lump sum). The minimum 

amount is $50,000 for employees who were at least age 58 and had five 

years of service at December 31, 2000.
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Pension supplement
To be eligible for the Pension Supplement, participant must be 

(a)  employed on January 1, 2001; 

(b)  retire after January 1, 2001; 

(c)  be at least 55 years of age, and 

(d)  have 5 years of service with the company. 

The Pension Supplement is payable as a fixed $800 monthly payment 

from retirement until age 65, or as a lump sum based on age at retirement 

and current interest rates. 

For employees hired after January 1, 2001, eligibility for the supplement 

requires the participant to be age 55 with 10 years of service. The 

Pension Supplement amount is earned at a rate of $40 per year of service 

(earned prior to January 1, 2013).

Surviving spouse’s 

benefit 

(a)  If the death of a vested participant occurs, the spouse will receive 

either a single-sum payment or a survivor annuity benefit. If the 

participant had designated a non-spouse beneficiary and the 

surviving spouse had consented, the beneficiary will receive a single-

sum payment. 

(b)  If a participant who was receiving a monthly pension dies, the 

surviving spouse will receive payment in accordance with the joint 

and survivor option elected or the remainder of the Pension Equity 

Account Balance, if any.
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Other Plan Provisions 

Forms of payment Preretirement death benefits are payable only as described above. 

Monthly pension benefits are paid as described above as a life annuity, if 

the participant has no spouse as of the date payments begin, or if the 

participant so elects. Otherwise, benefits are paid in the form of a 50% 

joint and survivor annuity option or, if the participant elects and the 

spouse consents, another actuarially equivalent optional form offered by 

the plan. Optional forms and actuarial equivalence are as follows:

Normal form of payment Married participants receive a fully subsidized 50% joint & survivor 

annuity. The normal form of payment for unmarried participants is a 

single life annuity. 

Optional forms of 

payment and conversion 

factors 

Form of Payment  Conversion Factor 

Lump Sum Accrued PEP Balance at time of 

termination or retirement. 

Annuity PEP balance is converted to an 

annuity using the Applicable Mortality 

Table and Applicable Interest Rate. 

Life Annuity  Calculated using annuity conversion 

factor with no further adjustment. 

50% Joint and Survivor Annuity  Calculated using annuity conversion 

factor with no further adjustment 

unless spouse is more than 5 years 

younger than participant, in which 

case additional reductions apply. 

75% Joint and Survivor Annuity  Calculated as 96% of life annuity 

benefit unless spouse is more than 5 

years younger than participant, in 

which case additional reductions 

apply. 
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100% Joint and Survivor Annuity  Calculated as 93% of life annuity 

benefit unless spouse is more than 5 

years younger than participant, in 

which case additional reductions 

apply. 

Unreduced lifetime benefit Participants whose spouse is greater 

than 5 years younger can elect to 

receive the equivalent of the life 

annuity benefit during their lifetime, 

with their spouse receiving an 

actuarially equivalent 50% survivor 

benefit, calculated using 6% interest 

and the 1971 Group Annuity Mortality 

Table. 

Additionally, participants who are administrative employees who have 

joined the plan through a merged prior plan may be entitled to actuarially 

equivalent benefits in the following forms: single life annuity, 5, 10, or 15-

year certain annuity, 25% joint and survivor annuity with or without popup, 

50% joint and survivor annuity with or without popup, 66 2/3% joint and 

survivor annuity with or without popup, 100% joint and survivor annuity 

with or without popup. 

Pension Increases None 

Plan participants’ 

contributions 

None

Maximum on benefits 

and pay 

All benefits and pay for any calendar year may not exceed the maximum 

limitations for that year as defined in the Internal Revenue Code. The 

plan provides for increasing the dollar limits automatically as such 

changes become effective. Increases in the dollar limits are not assumed 

for determining the AFTAP. 

Benefits Not Valued All benefits described in the Plan Provisions were valued. Willis Towers 

Watson is not aware of any significant benefits required to be valued that 

were not. 

Future Plan Changes 

No future plan changes were recognized in determining minimum and maximum contributions.

Changes in Benefits Valued Since Prior Year 

A minimum interest crediting rate of 3.05% was added to the plan.  
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Retirement Program for Non-Administrative Employees 

Employees Included An employee represented by Local Union No. 510 of the IBEW became a 

participant upon completion of one year of service credit subject to the 

provisions concerning closure of the plan to new entrants. 

Definitions

Service considered A year of service is granted for each July 1st through June 30th in which 

1,000 hours are worked. In any computation period in which a participant 

begins, resumes, or terminates employment, 1/12th of a year of credit is 

given for each complete month worked. 

Compensation 

considered 

Fixed Monthly Earnings on July 1 of each year. 

Eligibility for Benefits

Normal retirement 

benefit 

On or after attainment of age 65 or, for an individual who became a 

participating employee after age 60, on the 4th anniversary of his date of 

participation. 

Early retirement benefit Available upon reaching age 55 with 10 years of service (prior to 

1/1/1993: age 45 and 10 years of service). 

Deferred vested benefit In the event of termination of employment prior to age 55 and after 10 or 

more years of service credit. Certain participants are granted a 

grandfather eligibility of age 45 and 10 years of service. 

Surviving spouse benefit In the event of death of an active participant occurring after attainment 5 
years of service credit. 

In the event of a death of a participant who was receiving a pension 
under the foregoing paragraphs. 

In the event of death of a deferred vested participant who has not 
commenced the benefit and who has been married for one year as of the 
date of death dies prior to pension commencement date. 
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Benefits Payable 

Normal retirement 

benefit 

The sum of (1) 2% of Monthly Earnings as of 7/1/1980 times years of 

service prior to 7/1/1980 plus (2) 2% of July 1 fixed Monthly Earnings for 

each year after 7/1/1980 and prior to 7/1/1999 plus (3) 2.25% of July 1 

fixed Monthly Earnings for each year beginning 7/1/1999. 

Early retirement benefit Monthly pension commencing as of the date designated by the 

participant or as of the participant's severance from service date, as the 

case may be, is determined in the same manner as a normal retirement 

benefit under the Normal Retirement Benefit paragraph above, reduced 

by 3% per year. Unreduced benefit becomes available upon reaching 

Rule of 85 for participants as of May 1, 1991. 

Deferred vested benefit Monthly pension payable as of the later of age 55 or the date designated 

by the employee, but not later than age 65, is determined in the same 

manner as an early retirement benefit under the Early Retirement Benefit 

paragraph 

Surviving spouse benefit The spouse to whom the participant was married to as of the date of his 

death will receive 50% of the pension determined under the following 

stipulations. This benefit will be reduced if the spouse is younger than the 

participant. 

If the death occurs after early retirement age, the base benefit is 

determined under the above Normal Retirement Benefit provisions, as if 

his date of death was his normal retirement date, based on his service 

credit and average monthly compensation as of his death. Payable at the 

later of the date of death or the date the participant would have reached 

age 55. 

If the death occurs prior early retirement age, but after 5 years of service 

credit and before 10 years of service credit, the base benefit is 

determined based upon the foregoing paragraph of Normal Retirement 

Benefit payable at the date the deceased member would have turned age 

65. 

If the death occurs prior early retirement age, but after 10 years of service 

credit, the base benefit is determined as the total accrued monthly 

benefit, without reduction for early commencement. The benefit is 

payable on the first day of the month following the date of death. 

If the death of a participant who was receiving a pension under the 

foregoing paragraphs, the base benefit is determined as the pension the 

participant was receiving immediately prior to his death. 

If the death of a vested participant occurs prior to his pension 

commencement date, the base benefit is determined under the foregoing 

Early Retirement Benefit paragraph based on his service credit. Payable 

at the date of the participant’s death. 
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Other Plan Provisions 

Lump sum payments Small lump sums will be paid if the value of benefit is $1,000 or less 

($5,000 prior to March 28, 2005). Lump sums are determined based on 

interest rates prescribed by the Secretary of the Treasury pursuant to 

Section 417(e)(3) of the Code. 

Normal form of payment Married participants receive a fully subsidized 50% joint & survivor 

annuity. The normal form of payment for unmarried participants is a 

single life annuity. 

Optional forms of 

payment and conversion 

factors 

Plan participants from the prior Upper Peninsula Power Company Plan 

are also eligible for the following forms of payment using the option 

factors shown: 

Joint and Survivor Pension  
Option Factors 

Age of Participant at 
Retirement Option 

100% 75% 66-2/3% 50% 

45-49 .93 .95 .95 .96 

50-54 .91 .93 .94 .95 

55-59 .89 .92 .92 .94 

60-64 .86 .89 .90 .92 

65 and above .83 .87 .88 .91 

Additional age adjustments apply for participants whose spouse has an 

age difference of greater than three years, subject to maximum 

adjustments as outlined in the plan document. 

Additionally, Non-Administrative employees who are participants and 

joined the plan through a merged prior plan may be entitled to actuarially 

equivalent benefits in the following forms: single life annuity, 5, 10, or 15-

year certain annuity, joint and survivor annuity with or without popup.  
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Pension Increases None 

Plan participants’ 

contributions 

None

Maximum on benefits 

and pay 

All benefits and pay for any calendar year may not exceed the maximum 

limitations for that year as defined in the Internal Revenue Code. The 

plan provides for increasing the dollar limits automatically as such 

changes become effective. Increases in the dollar limits are not assumed 

for determining the AFTAP. 

Benefits Not Valued All benefits described in the Plan Provisions were valued. Willis Towers 

Watson is not aware of any significant benefits required to be valued that 

were not. 

Future Plan Changes 

No future plan changes were recognized in determining minimum and maximum contributions.

Changes in Benefits Valued Since Prior Year 

There have been no changes in the benefits valued since the prior year.
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Appendix C – Adjusted Funding Target 
Attainment Percentage (AFTAP) 

Upper Peninsula Power Company retained Towers Watson Delaware Inc., a subsidiary of Willis 

Towers Watson PLC, to perform a valuation of its pension plan for the purpose of measuring the 

plan’s AFTAP for the plan year beginning January 1, 2017 in accordance with ERISA and the Internal 

Revenue Code. This valuation has been conducted in accordance with generally accepted actuarial 

principles and practices.  

The enrolled actuaries making this certification are members of the Society of Actuaries and other 

professional actuarial organizations and meet their “Qualification Standards for Actuaries Issuing 

Statements of Actuarial Opinion in the United States.” 

We hereby certify that the plan’s AFTAP for the plan year beginning January 1, 2017 is 130.75%. This 

percentage is based on the assumptions, participant data, and plan provisions we relied upon to 

prepare the results shown in this report, reflects the valuation limitations discussed in this report and is 

also based on the following additional information: 

Annuity Purchases 

# Upper Peninsula Power Company’s representation that there were no annuity purchases made on 
behalf of non-highly compensated employees by the plan in the plan years beginning in 2015 and 
2016.  

Funding Balances 

# Our understanding is that Upper Peninsula Power Company has not elected to reduce the plan’s 
funding balance as of the first day of the 2017 plan year. 

# Our understanding is that the plan is not subject to a deemed election to reduce the funding 
balances in 2017.

# Our understanding is that Upper Peninsula Power Company has not elected to apply any of the 
plan’s funding balances to the 2017 minimum required contribution. 

# Our understanding is that Upper Peninsula Power Company has not elected to increase the 
prefunding balance as of the first day of the 2017 plan year. 
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Contributions 

# Our understanding is that Upper Peninsula Power Company has not made any employer 
contributions after December 31, 2016 and before September 14, 2017 for the 2016 plan year.

Subsequent Events 

# The plan was amended in 2017 to add a minimum interest crediting rate of 3.05%. This 
amendment was reflected in determining the plan’s AFTAP. 

# There were no unpredictable contingent event benefits (UCEBs) that took effect in the current plan 
year.

# There were no previously suspended accruals restored during the current plan year.

Elections 

# Our understanding of sponsor elections required under the Pension Protection Act of 2006 (PPA), 
with respect to interest rates, Actuarial Value of Assets and other methods and/or assumptions, as 
confirmed in the Sponsor’s letter dated September 13, 2017.  
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The development of the AFTAP is shown below: 

All monetary amounts shown in US Dollars 

Plan Year Beginning 01/01/2017

Actuarial value of assets as of January 1, 20171 111,000,755  

Funding standard carryover balance at January 1, 20172 0  

Prefunding balance at January 1, 20172 7,366,124  

Funding target (disregarding at-risk assumptions)  84,889,396  

AVA/funding target (disregarding at-risk assumptions) 130.75%  

Assets for AFTAP calculation3 111,000,755  

Annuity purchases for NHCEs during 2015 and 2016 0  

Reflection of Post-Valuation Date Events not Previously Reflected

Increase in funding target (disregarding at-risk assumptions) for 2017 
amendments/UCEBs/restored accruals4

N/A

IRC §436 contributions made to enable plan 
amendments/UCEBs/restored accruals to take effect5

N/A

Adjusted funding target, disregarding at-risk assumptions, (includes 
NHCE annuity purchases and amendments) 

N/A

Adjusted assets (includes NHCE annuity purchases and IRC §436
contributions) 

N/A

Specific AFTAP

Adjusted Funding Target Attainment Percentage (AFTAP) 130.75% 

1  Reflects discounted contributions made for the 2016 plan year only if paid on or before the certification date. Includes 
security posted by the beginning of the plan year in the form of a bond or cash held in escrow. 

2  Reflects elections made to-date (other than elections to apply the funding balances to 2017 MRC). 
3  AVA if AVA/Funding Target (disregarding at-risk assumptions) >=100%; otherwise (AVA-funding balances). 
4  If amendments/UCEBs/restored accruals (i) went into effect before this specific certification, (ii) were not reflected in the 

funding valuation and (iii) require AFTAP recertification, or if AFTAP recertification is not required but the plan sponsor 
decides to reflect the amendment/UCEBs/restored accruals in the specific AFTAP certification.  

5  Discounted to January 1, 2017 using the 2017 plan year effective interest rate. 
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Immediate Implications of AFTAP Certification 

We believe that the certified AFTAP of 130.75% for the 2017 plan year has the following implications 

for benefit limitations described in IRC §436. Upper Peninsula Power Company should review these 

conclusions with ERISA counsel: 

# Benefit accruals called for under the plan without regard to IRC §436 must continue.  

# Accelerated distributions called for under the plan without regard to IRC §436 must continue in full. 

# Amendments that increase benefits must be evaluated at the time they would take effect to 
determine if they are permissible. 

# Plant shutdown and other UCEBs must be evaluated at the time they would take effect to 
determine if they are permissible. 

Implications of 2017 AFTAP for Presumptions in Next Plan Year 

Because the AFTAP for the 2017 plan year is at least 90%, the presumed AFTAP for 2018 will remain 

equal to the 2017 certified AFTAP, and changes in benefit restrictions will not occur, before the 2018 

AFTAP is certified, provided that the 2018 AFTAP is certified before the first day of the tenth month of 

the plan year. 

Note, however, that adoption of plan amendments and/or payment of UCEBs may change this result. 

Georgia Louridas, FSA, EA

Senior Consulting Actuary 

17-8034 

September 14, 2017

Steven James, FSA, EA

Senior Consulting Actuary 

17-06406 

September 14, 2017

Towers Watson Delaware Inc., a subsidiary of Willis Towers Watson PLC 
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Appendix D – Descriptions of funded 
status measures 
Calculations for Funding Ratios Chart in Section 1: Summary of Results 

Prior Year Ratios 

Purpose of Ratio Asset Measure Obligation Measure 

1 Test ability to apply funding balances to current year 

MRC  

AVA - PFB FTO 

2 Quarterly contribution exemption test for current 

year 

AVA – FSCB - PFB FT 

3 At-risk Prong 1 Test for current year AVA – FSCB - PFB FTO 

4 At-risk Prong 2 Test for current year AVA – FSCB - PFB FTAR, but without loads 

Current Year Ratios 

Purpose of Ratio Asset Measure Obligation Measure 

1 Test ability to apply funding balances to next year’s 

MRC  

Same as for analogous Prior Year Ratio 2 Quarterly contribution exemption test for next year 

3 At-risk Prong 1 Test for next year 

4 At-risk Prong 2 Test for next year 

5 PBGC 4010 filing gateway test (PBGC FTAP) 

 (to determine whether a filing is required next year 

 for the current plan year) 

AVA – FSCB - PFB FTO ignoring interest 

rate stabilization 

6 Exemption from establishing SAB in current year: 

 -  If PFB applied to current year MRC AVA - PFB FT 

 -  If PFB not applied to current year MRC AVA FT 

7 Eliminate SABs in current year AVA – FSCB – PFB FT 

Benefit Restriction Ratios 

Purpose of Ratio for Plan Year Assets Obligations 
Year Ratio is 
Determined 

Adjusted Funding Target 

Attainment Percentage (AFTAP) – 

Application of Benefit Restrictions 

under IRC 436 

[AVA if AVA/FTO >= 

100%; AVA – FSCB – 

PFB otherwise] + 

annuity purchases for 

NHCEs in previous 2 

years 

FTO + annuity 

purchases for NHCEs 

in previous 2 years 

Current 
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Definitions of terms  

Term Short for Definition

FTAP Funding target attainment percentage (AVA – FSCB – PFB) / FTO 

PBGC FTAP FTAP for exemption from ERISA 4010 (AVA – FSCB – PFB) / (FTO ignoring 
interest rate stabilization)  

FSCB Funding standard carryover balance Accumulated contributions in excess of 
those required in pre-PPA plan years, 
less amounts applied to MRC or 
forfeited 

PFB Prefunding balance Accumulated contributions in excess of 
those required since PPA applied to the 
plan, to the extent the plan sponsor 
elected to create PFB, less amounts 
subsequently applied to MRC or 
forfeited 

Funding balance FSCB + PFB 

FTO Ongoing funding target  Funding target as described in IRC 430, 
ignoring at-risk assumptions; equals FT 
for a plan that is not at-risk.  

FTO ignoring 
stabilization 

FTO calculated ignoring interest rate 
stabilization 

Same as FTO if the full yield curve is 
used, or stabilized segment rates fall 
within the corridors 

FTAR At-risk funding target Funding target reflecting at-risk 
assumptions and any applicable loads, 
as described in IRC 430(i), with no 
phase-in 

FT Funding target Funding target used to calculate MRC. 
Equals: 
# FTO if the plan is not at-risk.  
# FTAR if the plan has been at risk for 

at least 5 consecutive plan years.  
# Otherwise, FTO + 20% * (# of 

consecutive years at-risk) * (the 
excess, if any, of FTAR over FTO).

FS Funding shortfall (surplus) FT – (AVA – funding balances) 

PBGC 4010 FS Funding shortfall for determining whether a 
controlled group is exempt from an ERISA 
4010 filing 

FT (ignoring interest rate stabilization) -
AVA 
See PBGC reporting requirements 
section of the report for more 
information. 

SAB  Shortfall amortization base An SAB is established each year equal 
to the FS less the present value of the 
SAIs related to SABs established in 
earlier years. A plan may be exempt 
from establishing an SAB for a plan year 
in accordance with the test in the 
Funding Ratios chart in section 1.  
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Term Short for Definition

TNC Target normal cost Present value of benefits expected to 
accrue, and expenses expected to be 
paid from plan assets, for the year. 
Reflects at-risk assumptions if the plan 
is at-risk (phased-in if plan has been at-
risk for fewer than 5 consecutive years 
as described above) 

SAI Shortfall amortization installment Amortization for an SAB established in a 
particular year. SAIs are eliminated if FS 
is less than or equal to $0. 

MRC Minimum required contribution TNC plus SAIs as of the valuation date 
(assumes no funding waivers and plan 
is not fully funded). See section 2.4 for 
more details on this calculation. 

AVA  Actuarial value of assets “Plan assets” under PPA, including 
discounted receivables and reflecting 
any smoothing. See section 2.3 for 
more details.  
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Purposes of valuation 
Upper Peninsula Power Company engaged Towers Watson Delaware Inc., a subsidiary of Willis 

Towers Watson PLC (“Willis Towers Watson”) to value the Company’s other postretirement benefit 

plan. 

As requested by Upper Peninsula Power Company (the Company), this report documents the results 

of an actuarial valuation of the Plans:  

� Upper Peninsula Power Company Administrative Medical and Dental Plan 

� Upper Peninsula Power Company Non-Administrative Medical and Dental Plan 

� Upper Peninsula Power Company Retiree Life Insurance Plan 

The primary purpose of this valuation is to determine the Net Periodic Postretirement Benefit Cost/ 

(Income) (Benefit Cost), in accordance with FASB Accounting Standards Codification Topic 715 (ASC 

715) for the fiscal year beginning January 1, 2017. It is anticipated that a separate report will be 

prepared for year-end financial reporting purposes. 

Limitations 

This valuation has been conducted for the purposes described above and may not be suitable for any 

other purpose. In particular, please note the following: 

1. The expected contribution to the other postretirement benefits plan(s) has been set at $0. 

Note that any significant change in the amounts contributed or expected to be contributed in 2017 

will require disclosure in the interim financial statements, but should not affect the expected 

return on plan assets absent a remeasurement for another purpose.  

2. There may be certain events that have occurred since the valuation date that are not reflected in 

the current valuation. See Subsequent Events in the Basis for Valuation section below for more 

information.

3. This report does not provide information for plan reporting under ASC 960 or ASC 965. 
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Comments on results  

The actuarial gains/(losses) due to demographic experience, including any assumption changes, and 

investment return different from assumed during the prior year were $4,576,911 and $83,749 

respectively. 

Change in net periodic cost and funded position 

The net periodic cost declined from $740,281 in fiscal 2016 to $61,337 in fiscal 2017 and the funded 

position improved from ($4,461,011) to ($665,934). 

Significant reasons for these changes include the following: 

# The return on the fair value of plan assets since the prior measurement date was greater than 
expected, which improved the funded position. 

# The discount rate decreased, which increased the net periodic cost and caused the funded 
position to deteriorate. Specifically: 

# The discount rate for the Administrative Medical and Dental Plan decreased by 0.15% 

# The discount rate for the Non-Administrative Medical and Dental Plan decreased by 0.25% 

# The discount rate for the Retiree Life Insurance Plan decreased by 0.20% 

# The claims cost and retiree premiums were updated based on actual 2017 information which 
reduced the net periodic cost and improved the funded position. 

# The actual demographic experience was different than expected, which reduced the net periodic 
cost and improved the funded position. 
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Effects of Health Care Reform 

In March 2010, the Patient Protection and Affordable Care Act (PPACA) and Health Care and 

Education Reconciliation Act (HCERA) were enacted. The key aspect of the Acts affecting the 

Company's benefit obligation and cost of providing retiree medical benefits is the estimated excise 

("Cadillac") tax on high-cost plans beginning in 2020 

This valuation reflects our understanding of the relevant provisions of PPACA and HCERA. The IRS 

has yet to issue final guidance with respect to many aspects of these laws. It is possible that future 

guidance may conflict with our understanding of these laws based on currently available guidance and 

could therefore affect the results shown in this report. The valuation does not anticipate the effects of 

any possible future changes to PPACA or HCERA. 

Basis for valuation 

Appendix A summarizes the assumptions and methods used in the valuation. Appendix B summarizes 

our understanding of the principal provisions of the plan being valued. Unless otherwise described 

below under Subsequent Events, assumptions were selected based on information known as of the 

measurement date. 

Changes in assumptions 

There were no changes in assumptions from the year-end 2016 disclosure report. 

Changes in methods 

There were no changes in methods from the year-end 2016 disclosure report. 

Changes in benefits valued 

There were no changes in benefits valued from the year-end 2016 disclosure report. 

Subsequent events 

To the best of our knowledge, there are no material events that occurred after the valuation date. 
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Actuarial certification 
This valuation has been conducted in accordance with generally accepted actuarial principles and 

practices. However, please note the information discussed below regarding this valuation. 

Reliances 

In preparing the results presented in this report, we have relied upon information regarding plan 

provisions, participants, assets, and sponsor accounting policies and methods provided by the 

Company and other persons or organizations designated by the Company. See the Data Sources 

section of Appendix A for further details. We have relied on all the data and information provided as 

complete and accurate. We have reviewed this information for overall reasonableness and 

consistency, but have neither audited nor independently verified this information. Based on 

discussions with and concurrence by the plan sponsor, assumptions or estimates may have been 

made if data were not available. We are not aware of any errors or omissions in the data that would 

have a significant effect on the results of our calculations. The results presented in this report are 

directly dependent upon the accuracy and completeness of the underlying data and information. Any 

material inaccuracy in the data, assets, plan provisions or other information provided to us may have 

produced results that are not suitable for the purposes of this report and such inaccuracies, as 

corrected by the Company, may produce materially different results that could require that a revised 

report be issued. 

Measurement of benefit obligations, plan assets and balance sheet 
adjustments 

Census date/measurement date 

The measurement date is January 1, 2017. The benefit obligations were measured as of 

January 1, 2017 and are based on participant data as of the census date, January 1, 2017.

Plan assets and balance sheet adjustments 

Information about the fair value of plan assets was furnished to us by the Company. The Company 

also provided information about the general ledger account balances for the other postretirement 

benefit plan cost at December 31, 2016, which reflect the expected funded status of the plans before 

adjustment to reflect the funded status based on the year-end measurements, and differences 

between the expected Medicare Part D subsidies and amounts received during the year. Willis Towers 

Watson used information supplied by the Company regarding postretirement benefit asset, 

postretirement benefit liability and amounts recognized in accumulated other comprehensive income 

as of December 31, 2016. This data was reviewed for reasonableness and consistency, but no audit 

was performed. 

Accumulated other comprehensive (income)/loss amounts shown in the report are shown prior to 

adjustment for tax effects. Any tax effects in AOCI should be determined in consultation with the 

Company’s tax advisors and auditors. 
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Assumptions and methods under U.S. GAAP 

As required by U.S. GAAP, the actuarial assumptions and methods employed in the development of 

the other postretirement benefit cost and other financial reporting have been selected by the 

Company. Willis Towers Watson has concurred with these assumptions and methods. U.S. GAAP 

requires that each significant assumption “individually represent the best estimate  of a particular future 

event.” 

The results shown in this report have been developed based on actuarial assumptions that, to the 

extent evaluated by Willis Towers Watson, we consider to be reasonable. Other actuarial assumptions 

could also be considered to be reasonable. Thus, reasonable results differing from those presented in 

this report could have been developed by selecting different reasonable assumptions.

A summary of the assumptions and methods used is provided in Appendix A. Note that any 

subsequent changes in methods or assumptions for the January 1, 2017 measurement date will 

change the results shown in this report. 

Nature of actuarial calculations 

The results shown in this report are estimates based on data that may be imperfect and on 

assumptions about future events that cannot be predicted with any certainty. The effects of certain 

plan provisions may be approximated, or determined to be insignificant and therefore not valued. 

Reasonable efforts were made in preparing this valuation to confirm that items that are significant in 

the context of the actuarial liabilities or costs are treated appropriately, and are not excluded or 

included inappropriately. Any rounding (or lack thereof) used for displaying numbers in this report is 

not intended to imply a degree of precision, which is not a characteristic of actuarial calculations. 

If overall future plan experience produces higher benefit payments or lower investment returns than 

assumed, the relative level of plan costs reported in this valuation will likely increase in future 

valuations (and vice versa). Future actuarial measurements may differ significantly from the current 

measurements presented in this report due to many factors, including: plan experience differing from 

that anticipated by the economic or demographic assumptions, changes in economic or demographic 

assumptions, increases or decreases expected as part of the natural operation of the methodology 

used for the measurements (such as the end of an amortization period), and changes in plan 

provisions or applicable law. Due to the limited scope of our assignment, we did not perform an 

analysis of the potential range of such future measurements. Retiree group benefits models 

necessarily rely on the use of approximations and estimates, and are sensitive to changes in these 

approximations and estimates. Small variations in these approximations and estimates may lead to 

significant changes in actuarial measurements. 

See Basis for Valuation in Section 1 above for a discussion of any material events that have occurred 

after the valuation date that are not reflected in this valuation. 
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Limitations on use 

This report is provided subject to the terms set out herein and in our engagement letter dated April 8, 

2014 and any accompanying or referenced terms and conditions. 

The information contained in this report was prepared for the internal use of the Company and its 

auditors in connection with our actuarial valuation of the other postretirement benefit plan as described 

in Purposes of Valuation above. It is not intended for and may not be used for other purposes, and we 

accept no responsibility or liability in this regard. The Company may distribute this actuarial valuation 

report to the appropriate authorities who have the legal right to require the Company to provide them 

this report, in which case the Company will use best efforts to notify Willis Towers Watson in advance 

of this distribution. Further distribution to, or use by, other parties of all or part of this report is 

expressly prohibited without Willis Towers Watson’s prior written consent. Willis Towers Watson 

accepts no responsibility for any consequences arising from any other party relying on this report or 

any advice relating to its contents. 
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10 Upper Peninsula Power Company 

Willis Towers Watson Confidential 

Professional qualifications 

The undersigned are members of the Society of Actuaries and meet the “Qualification Standards for 

Actuaries Issuing Statements of Actuarial Opinion in the United States” relating to other postretirement 

benefit plans. Our objectivity is not impaired by any relationship between the plan sponsor and our 

employer, Towers Watson Delaware Inc., a subsidiary of Willis Towers Watson PLC (“Willis Towers 

Watson”). 

Georgia Louridas, FSA, EA 

Valuation Actuary 

August 17, 2017 

Steven James, FSA, EA 

Valuation Actuary 

August 17, 2017 

Anthony Simone, FSA, MAAA 

Pricing Specialist 

August 17, 2017 

August 2017 

The Pricing Specialist is responsible for developing and/or determining the reasonableness of retiree 

welfare plan trend and participation assumptions as well as assumed per capita claims costs 

(including the aging/morbidity assumption if applicable). The Valuation Actuary is responsible for other 

aspects of the valuation (e.g., developing and/or reviewing the reasonableness of other valuation 

assumptions and methods, ensuring that the valuation model reasonably reflects the substantive plan 

and actual plan operation, preparing demographic data, performing the valuation, implementing the 

correct accounting or funding calculations, etc.). 
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Appendix A - Statement of actuarial 
assumptions, methods and data sources 
Plan Sponsor 

Upper Peninsula Power Company for all plans. 

Statement of Assumptions 

The assumptions disclosed in this Appendix are for the fiscal year 2017 benefit cost. 

Assumptions and methods for other postretirement benefit cost purposes

Actuarial Assumptions and Methods  Other Postretirement Benefit Cost

Economic Assumptions 

Discount rate 

# Administrative Medical and Dental Plan 3.70%

# Non-Administrative Medical and Dental Plan  4.15%

# Retiree Life Insurance Plan 4.00%

Expected rate of return on assets 

# Return on Administrative VEBA 

# Fiscal 2017 3.35% 

# Return for all other funding vehicles 

# Fiscal 2017 
5.15% 

The return on assets shown above is net of investment expenses and administrative expenses 

assumed to be paid from the trust.  
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Demographic and Other Assumptions 

Inclusion date The valuation date coincident with or next following the date 

on which the employee becomes a participant. 

New or rehired employees It was assumed there will be no new or rehired employees. 

Covered pay Assumed plan compensation for the year beginning on the 

valuation date was determined as actual gross earnings 

during the prior year provided by the employer

Participation Assumptions 
for Plan 

Current Retirees Future Retirees 

Participation: Based on valuation census 
data 

Percentages of eligible 
individuals electing coverage 

Participant Spouse 

# Medical 

#   Pre-65 100% 100% 

#   Post-65 100% 100% 

# Dental 

#   Pre-65 100% 100% 

#   Post-65 100% 100% 

# Life insurance 100% 100% 
Percentage of retirees  

covering a spouse 

Based on valuation census 

data 

80% of males; 50% of females 

Spouse age Based on valuation census 

data 

Wife 3 years younger than 

husband 

Non-spouse dependent 

coverage 

Based on valuation census 

data 

No participants are assumed to 

elect coverage for non-spouse 

dependents in retirement.  
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Demographic Assumptions 

Mortality – Healthy & Disabled RP-2014 employee and annuitant tables (no collar 

adjustments) adjusted backward to 2006 with MP-2014, 

projected forward using the MP-2015 generational 

improvement scale. 

Disability rates Representative Disability Rates 

Percentage assumed to become disabled during the year 

Attained Age Males Females

20 0.030% 0.040% 

25 0.030% 0.050%

30 0.040% 0.060% 

35 0.050% 0.080% 

40 0.070% 0.100% 

45 0.100% 0.150% 

50 0.180% 0.260%

55 0.360% 0.490% 

60 0.900% 1.210% 

65 0.000% 0.000% 

Termination Rates Varying by Age 

Percentage assumed to leave during the year 

Attained Age Males Females

25 5.0% 10.0%

30 4.7% 9.4% 

35 3.3% 6.7%

40 1.4% 2.7% 

45 0.6% 1.2% 

50 0.2% 0.5%

55 0.0% 0.0% 

60 0.0% 0.0% 

Retirement Representative Retirement Rates

Percentage assumed to retire during the year

Age Administrative Non-Administrative

55 5% 5%

56 5% 5%

57 5% 5%

58 15% 20%

59 10% 15%

60 20% 30%

61 20% 40%

62 60% 80%

63 30% 50%

64 50% 50%

65 100% 100%
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Trend Rates

Health care cost trend rate:  

# Medical costs for Pre-
Medicare and Medicare 
eligible retirees 

6.50% in 2017 reducing 0.25% for 6 years, reaching 5.00% in 
2023 and after 

# Dental care cost trend rate 5.00% 

Participant contribution trend 

rates:

# Medical costs Same as applicable medical plan trend rate

# Dental Same as dental plan trend rate 

Medicare Part D Assumptions

Eligibility for Medicare Part D 

subsidy 

The plan for Medicare eligible participants is a Fully Insured 

Medicare Advantage plan.  

Medicare Part D subsidy value N/A 

Per Capita Claims Costs and Retiree Contributions

Basis for per capita claim cost 

and retiree contribution 

assumptions 

The average annual per capita health rates for 2017 are 

shown below. Best estimate assumptions developed based 

on insurance premiums, adjusted where appropriate for the 

effect of aging.  

PPO Benistar Dental

<50 $ 5,920 N/A $ 413

50 – 54 $ 7,269 N/A $ 413

55 – 59 $ 8,729 N/A $ 413

60 – 64 $ 10,802 N/A $ 413

65 or Older $ 4,476 $ 5,868 $ 413

The insurance premiums for 2017 are shown below:  

Age PPO Benistar Dental

Prior to 65 $ 9,069 N/A $ 413

65 or Older $ 4,476 $ 5,868 $ 413 
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Methods – Other Postretirement Benefit Cost and Funded Position

Measurement date  Fiscal year-end 

Service cost and accumulated 

postretirement benefit 

obligation  

Costs are determined using the Projected Unit Credit Cost 

Method. The annual service cost is equal to the present value 

of the portion of the projected benefit attributable to service 

during the upcoming year, and the Accumulated 

Postretirement Benefit Obligation (APBO) is equal to the 

present value of the portion of the projected benefit 

attributable to service before the measurement date. Service 

from the beginning of the attribution period through the 

expected full eligibility date is counted in allocating costs.  

For Administrative employees hired prior to January 1, 2008, 

the beginning of the attribution period is the later of age 45 

and January 1, 2013. The full eligibility date is the date the 

employee is eligible to retire with at least 10 years of 

continuous service after age 45. 

For Administrative employees hired on or after January 1, 

2008, the beginning of the attribution period is the later of date 

of hire and age 45. The full eligibility date is the date the 

employee is eligible to retire with at least 10 years of 

continuous service after age 45. 

For the Non-Administrative plan and Retiree Life Insurance 

plan, the beginning of the attribution period is date of hire. The 

full eligibility date is age 55 with 10 years of service.  

Market-related value of assets 

(historical accounting) 

The fair value of assets on the measurement date, less the 

unrecognized portion of the returns net of interest and 

dividends on the fair value of assets. The following 

percentages are considered for this purpose 

# 80% of the first preceding 12 months 

# 60% of the second preceding 12 months 

# 40% of the third preceding 12 months 

# 20% of the fourth preceding 12 months 

¶ The historical accounting smoothing method has a bias to 

produce a market-related value of assets that is below the fair 

value of assets.  
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Methods – Other Postretirement Benefit Cost and Funded Position (continued)

Amortization of unamortized 

amounts: 

# Transition obligation 

(asset) 

Not applicable 

# Past service cost (credit) Amortization of net prior service cost/(credit) resulting from a 

plan change is included as a component of Net Periodic 

Benefit Cost/(Income) in the year first recognized and every 

year thereafter until such time as it is fully amortized.  The 

annual amortization payment is determined in the first year as 

the increase in APBO due to the plan change divided by the 

average remaining service period of participating employees 

expected to receive benefits under the plan.  

However, when the plan change reduces the APBO, existing 

positive prior service costs are reduced or eliminated on a pro-

rata basis before a new prior service credit is established. 

# Net loss (gain) Amortization of the net gain or loss resulting from experience 

different from the assumed and from changes in assumptions 

(excluding asset gains and losses not yet reflected in market-

related value) is included as a component of Net Periodic 

Benefit Cost/(Income) for a year. 

If, as of the beginning of the year, that net gain or loss 

exceeds 10% of the greater of the APBO and the market-

related value of assets, the amortization is that excess divided 

by the average remaining service period of participating 

employees expected to receive benefits under the plan. 

Under this methodology, the gain/loss amounts recognized in 

AOCI are not expected to be fully recognized in benefit cost 

until the plan is terminated (or an earlier event, like a 

settlement triggers recognition) because the average 

expected remaining service of active participants expected to 

benefit under the plan over which the amounts are amortized 

is redetermined each year and amounts that fall within the 

corridor described above are not amortized. 

Benefits not valued All benefits described in the Plan Provisions section of this 

report were valued.  Willis Towers Watson has reviewed the 

plan provisions with the Plan Sponsor and, based on that 

review, is not aware of any other significant benefits required 

to be valued that were not. 
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Accounting methods The methods used for accounting purposes as described in 

Appendix A, including the method of determining the market-

related value of plan assets are “prescribed methods set by 

another party”, as defined in the actuarial standards of practice 

(ASOPs).  As required by U.S. GAAP, these methods were 

selected by the plan sponsor. 

Assumptions Rationale - Significant Economic Assumptions 

Discount rate As required by U.S. GAAP, the discount rate was chosen by 

the plan sponsor based on market information on the 

measurement date. The rate derived from market information is 

rounded to 5 basis points. 

Expected return on plan assets We understand that the expected return on assets assumption 

reflects the plan sponsor’s estimate of future experience for 

trust asset returns, reflecting the plan’s current asset allocation 

and any expected changes during the current plan year, 

current market conditions and the plan sponsor’s expectations 

for future market conditions. The analysis was informed by 

analysis of investment managers and recent trends for CPI, 

GDP growth, and real returns on the various classes of assets 

held by the trust.

Rates of increase in 

compensation, National 

Average Wages (NAW), and 

CPI 

Assumed increases were chosen by the plan sponsor and, as 

required by U.S. GAAP, they represent an estimate of future 

experience. 

Claims cost trend rates Assumed increases were chosen by the plan sponsor and, as 

required by U.S. GAAP they represent an estimate of future 

experience, leading to select and ultimate assumed trend rates. 

In setting near term trend rates, other pertinent statistics were 

considered, including surveys on general medical cost 

increases. In setting the ultimate trend rate, considerations 

included assumed GDP growth consistent with the assumed 

future economic conditions inherent in other economic 

assumptions chosen by the client at the measurement date 

Participant contribution trend 

rates 

In accordance with the substantive plan communicated to 

participants, participant contributions are intended to remain a 

fixed percentage of total plan costs, and thus the trend rates, 

and the description of the derivation of the trend rates, are the 

same as for claims costs as shown above.
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Medicare Part D subsidy trend 

rates 

Not applicable

Per capita claims costs Per capita claims costs were chosen by the plan sponsor 

based on premiums set by Blue Cross Blue Shield of Michigan 

and Benistar in the plan year beginning on the measurement 

date (with any expected changes in future years reflected in the 

trend rate assumption). 

Medicare Part D subsidy value Not applicable

Assumptions Rationale - Significant Demographic Assumptions 

Healthy Mortality Assumptions used for accounting purposes were selected by 

the plan sponsor and, as required by U.S. GAAP, represent a 

best estimate of future experience. 

Disabled Mortality Assumptions used for accounting purposes were selected by 

the plan sponsor and, as required by U.S. GAAP, represents a 

best estimate of future experience.  

Termination Termination rates were set several years ago based on 

historical experience and no significant gains or losses have 

been observed due to actual termination experience different 

than expected.  

Disability Disability rates are based on a standard UAW table. Actual 

experience is not credible to set plan specific rates.  

Retirement Retirement rates were set several years ago based on 

historical experience and no significant gains or losses have 

been observed due to actual retirement experience different 

than expected.  

Participation: 

Participants Assumed participation rates reflect historical experience as well 

as anticipated future experience.

Covered spouses Assumed coverage rates for spouses reflect historical 

experience as well as anticipated future experience.  
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Benefit commencement date:

Retiree benefit Retirees are assumed to begin benefits immediately on eligible 

retirement because experience shows that retirees who enroll 

tend to do so immediately. 

Marital Assumptions: 

Percent married The assumed percentage married is based on general 

population statistics on the marital status of individuals of 

retirement age. 

Spouse age The assumed age difference for spouses is based on general 

population statistics of the age difference for married 

individuals of retirement age. 

Data Sources

The plan sponsor furnished participant data and claims data as of 1/1/2017. Information on assets, 

contributions and plan provisions was supplied by the plan sponsor. Data and other information 

were reviewed for reasonableness and consistency, but no audit was performed. Based on 

discussions with the plan sponsor, assumptions or estimates were made when data were not 

available, and the data was adjusted to reflect any significant events that occurred between the 

date the data was collected and the measurement date. In consultations with the Company, the 

following assumptions were made for missing or apparently inconsistent data elements: for missing 

beneficiary dates of birth, females were assumed to be 3 years younger than males; for missing 

beneficiary sexes, male participants were assumed to have a female beneficiary and female 

participants were assumed to have a male beneficiary.

We are not aware of any errors or omissions in the data that would have a significant effect on the 

results of our calculations. 

Changes in Assumptions and Methods 

There are no changes in assumptions and methods since the year-end 2016 disclosure report.  
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Appendix B - Summary of principal other 
postretirement benefit plan provisions 
Substantive Plan Provisions – UPPCO Administrative Retiree, LTD and Surviving Spouse  
Medical & Dental

Medical Benefits

Eligibility Employees who retire prior to January 1, 2013 are eligible upon retirement 

and attaining age 55 and 5 years of service. 

All other employees who are hired prior to August 28, 2014 are eligible upon 

retirement and completion of 10 years of service after attaining age 45. 

Employees hired on or after August 28, 2014 are not eligible for coverage. 

Anyone that is promoted from a union to non-union position after August 28, 

2016 is not eligible for medical benefits. 

Medical benefit Post January 1, 2013 retirees 

Employees who retire after January 1, 2013 will receive a $4,000 retiree 

medical contribution credit (RMCC) for each year of service earned after the 

later of age 45 and January 1, 2013. RMCC are used to offset the premiums 

of company-sponsored health plans in retirement. 

Pre January 1, 2013 retirees 

Employees who retired prior to January 1, 2001 pay 50% of benefit cost. 

Employees who retire on or after January 1, 2001 pay the full cost for their 

retiree medical. 

A grandfathered group of participants participate in a Medigap plan 

sponsored by Benistar. 

Retiree
contributions

Refer to Methods and Assumptions for the premiums paid 

Deductible In-Network Out-of-Network 

PPO (single/family) $1,300/$2,600 $2,600/$5,200 
MAPD PPO 
(per individual) 

$500 $500

Coinsurance In-Network Out-of-Network

PPO 80% 60% 
MAPD PPO 80% 60% 
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Out-of-pocket 
maximum 
(includes 
deductible) In-Network Out-of-Network 

PPO (single/family) $2,250/$4,500 $4,500/$9,000
MAPD PPO 
(per individual) 

$2,000 $2,500

Prescription drug 
copayments 

Retail: Generic Brand Non-Preferred Specialty 
Drugs 

PPO $10.00 $60.00 $60.00 N/A
 MAPD PPO $5.00 $30.00 $30.00 $60.00 

Mail Order: 
 PPO $20.00 $120.00 $120.00 N/A 

MAPD PPO $10.00 $60.00 $60.00 N/A

Lifetime benefit 
maximum 

Unlimited 

Dental Benefits

Eligibility Employees who retire prior to January 1, 2013 are eligible upon retirement 

and attaining age 55 and 5 years of service. 

All other employees retiring on or after January 1, 2013 will not be eligible for 

retiree dental benefits. 

Benefits Employees who retired before January 1, 2001 do not receive a dental 

benefit. Those who retire after January 1, 2001 pay the full cost. 

Retiree

contributions

Refer to methods and assumptions 

Deductible $50 per person/$150 per family 

Annual maximum $1,500 per participant 

Coverage Preventative care services: Covered at 100%; no deductible 

Basic services: Covered at 80%; after deductible 

Major services: Covered at 50% after deductible 

Orthodontia services (for dependent children under age 19 only): 

# Covered at 50% after deductible 

# Lifetime maximum of $2,000  
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Changes in Benefits Valued

There are no changes in benefits valued since the year-end 2016 disclosure report. 
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Substantive Plan Provisions – UPPCO Non-Administrative Retiree, LTD and Surviving Spouse 
Medical & Dental 

Medical Benefits

Eligibility Age 55 and 10 years of service, or 85 points. 

Medical benefit Employees receive fully subsidized benefits for a period of 3 years (or until 

age 65, if earlier), after which employees pay 50% of benefit cost (for all 

covered persons). A covered spouse of a retiree who dies is required to 

pay 50% of benefit cost following the death of the retiree. 

A grandfathered group of participants participate in a Medigap plan 

sponsored by Benistar. 

Former UPPCO term vested employees who were “grandfathered” 

continue accruing age plus service toward 85 points, and may have access 

to UPPCO retiree coverage when they reach 85 points and begin drawing 

their UPPCO pension benefit. A “Grandfathered” employee is someone 

who was employed by UPPCO on January 1, 1994 and whose combined 

age and years of service total 55 or more.  

Retiree contributions Refer to Methods and Assumptions for the 

premiums paid 

Deductible In-Network Out-of-Network 

PPO (single/family) $1,300/$2,600 $2,600/$5,200 
MAPD PPO
(per individual)

$500 $500 

Coinsurance In-Network Out-of-Network 

PPO 80% 60%
MAPD PPO 80% 60%

Out-of-pocket 
maximum (includes 
deductible) In-Network Out-of-Network 

PPO (single/family) $2,250/$4,500 $4,500/$9,000
MAPD PPO  
(per individual) 

$2,000 $2,500 
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Prescription 

drug 

copayments 

Retail: Generic Brand Non-Preferred Specialty Drugs

PPO $10.00 $60.00 $60.00 N/A 
MAPD PPO $5.00 $30.00 $30.00 $60.00 

Mail Order: Generic Brand Non-Preferred 
PPO $20.00 $120.00 $120.00 N/A
MAPD PPO $10.00 $60.00 $60.00 N/A 

Lifetime 

benefit 

maximum 

Unlimited

Dental Benefits

Eligibility Age 55 and 10 years of service, or 85 points. 

Retiree

contributions

Refer to methods and assumptions 

Deductible  $50 per person/$150 per family 

Annual maximum $1,500 per participant 

Coverage Preventative care services: Covered at 100%; no deductible 

Basic services: Covered at 80%; after deductible 

Major services: Covered at 50% after deductible 

Orthodontia services (for dependent children under age 19 only): 

# Covered at 50% after deductible 

# Lifetime maximum of $2,000  

Changes in Benefits Valued

There are no changes in benefits valued since the year-end 2016 disclosure report. 
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Substantive Plan Provisions – UPPCO Postretirement Life Insurance and Survivor Income 
Benefit

Life Insurance Benefits

Eligibility Non-Administrative 

Age 55 and 10 years of service, or 85 points. 

Administrative 

Age 55 and 5 years of service for employees hired on or before December 

31, 2000 who retire prior to January 1, 2013. 

Benefit Non-Administrative 

Employees Group Life-Company Paid 

Benefits into retirement if: 

# Insured for a minimum of 10 years. 

Benefit amount into retirement: 

# Benefit amount is 1.5 times salary. If benefit is greater than $50,000 

at retirement, benefit is reduced to $50,000 less 15% and will be 

reduced by the same 15% on the next four retirement anniversary 

years, but in no case will the amount be less than $15,000. 

# If benefit is $50,000 or less at retirement, benefit is reduced by 15% 

and will be reduced by the same 15% on the next four retirement 

anniversary years, but in no case will the amount be less than 

$15,000. 

UPPCO terminated vested and Presque Isle grandfathered participants are 

generally not eligible for retiree life insurance. 

Administrative Employees 

Life Insurance – $7,000 Non-Contributory Life Insurance for employees 

hired on or before December 31, 2000. Employees retiring on or after 

January 1, 2013 will not be eligible for life insurance. 

Some UPPCO Grandfathered retirees have a different life insurance amount 

that varies by individual.

Changes in Benefits Valued

There are no changes in benefits valued since the year-end 2016 disclosure report. 
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Gzjkdkv!C.36/4!)PGM.28*

Rcig!32!qh!4;
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Gzjkdkv!C.36/4!)PGM.28*

Rcig!33!qh!4;
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Gzjkdkv!C.36/4!)PGM.28*

Rcig!34!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!35!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!36!qh!4;
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Gzjkdkv!C.36/4!)PGM.28*

Rcig!37!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!38!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!39!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!3;!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!41!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!42!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!43!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!44!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!45!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!46!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!47!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!48!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!49!qh!4;



Ecug!Pq/!W.31387

Gzjkdkv!C.36/4!)PGM.28*

Rcig!4;!qh!4;
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[Type text] [Type text] Case No. U-20276
Witness: Eric W. Stocking

Exhibit A-42
Schedule F2

UPPER PENINSULA POWER COMPANY

Issued: 0910-2524-162018 Effective for Service
By G R HaehnelS C Devon On and After:

0710-1XX-21816
Director – Regulatory Affairs Issued Under Auth. of
Marquette, Michigan Mich Public Serv Comm

Dated: 079-23XX-186
In Case No. U-2027617911

MPSC Vol No 8-ELECTRIC 76th Rev. Sheet No. D-1.00
Replaces 65th Rev. Sheet No. D-1.00

D1. Power Supply Cost Recovery PSCR

R

R

A. PSCR Factors:

All rates for electric service shall include an amount up to the Power
Supply Cost Recovery Factor (the PSCR Factor) for the specified billing period as
set forth below.

The PSCR Factors for a given month will consist of an increase or decrease of
0.010623038 mills per kWh for all customers in the Integrated System and in the
Iron River System for each full 0.01 mill increase or decrease in the projected
power supply costs for that month above or below a cost base of 42.0158.57 mills
per kWh, rounded to the nearest one-hundredth of a mill per kWh. The projected
power supply costs per kWh shall equal the total projected net power cost in that
month divided by the sum of that month’s projected net system kWh requirements.
Net system kWh requirements shall be the sum of net kWh generation and net kWh
purchased and interchanged.

An amount not exceeding the PSCR Factor for each month shall be placed into effect
in the first billing cycle of that monthly billing period and shall continue in
effect until the first billing cycle of a subsequent month for which a subsequent
PSCR Factor becomes operative.

B. Monthly Reports:

Not more than 45 days following the last day of each billing month in which a PSCR
Factor has been applied to customers’ bills, the Company shall file with the
Commission a detailed statement for that month of the revenues recorded pursuant
to the PSCR Factor and the allowance for cost of power supply included in the
base rates established in the latest Commission order for the Company and the
cost of power supply.

C. Annual Reconciliation:

All fuel cost and purchased and net interchanged power revenues received by the
Company, whether included in base rates or collected pursuant to a fuel and
purchased power cost adjustment clause or a power supply cost recovery clause,
shall be subject to annual reconciliation with the cost of fuel and purchased and
net interchanged power. Such annual reconciliations shall be conducted in
accordance with the reconciliation procedures described in Section 6j (12) to
(18) of 1939 PA 3, as amended, including the provisions for refunds, additional
charges, deferral and recovery, and shall include consideration by the Commission
of the reasonableness and prudence of expenditures charged pursuant to any fuel
and purchased power cost adjustment clause in existence during the period being
reconciled.

Continued on Sheet No. D-2.00
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Exhibit A-42
Schedule F2

UPPER PENINSULA POWER COMPANY

Issued: 09-24-2018 Effective for Service
By G R Haehnel On and After: 07-XX-218
Director – Regulatory Affairs Issued Under Auth. of
Marquette, Michigan Mich Public Serv Comm

Dated: 07-XX-18
In Case No. U-20276

MPSC Vol No 8-ELECTRIC 129th XXth Revised Sheet No. D-2.00
(2018 Rate CasePSCR Plan, Case No. U-1840620276) Replaces 128th XXth Revised
Sheet No. D-2.00

D1. Power Supply Cost Recovery PSCR

R
R

R

R

R

R

R

R

R

R

R

R

R

R

Continued from Sheet No. D-1.00

Should the Company apply lesser factors than those below, or if the factors
are later revised pursuant to Commission Orders or 1982 PA 304, the Company
will notify the Commission and file a revision of the following list.

ALL CLASSES

Power Supply Cost Recovery Factors
Authorized Prior Years Maximum

20198 Over/Under Authorized Actual
Plan Year Recovery 20198 Factor

PSCR Factor Factor PSCR Factor Billed
Billing Months $/kWh $/kWh $/kWh $/kWh

January 20198 ($0.0.016650)1665) ($0.00000) ($0.01665) ($0.02474)

February 20189 ($0.01665) ($0.00000) ($0.01665) ($0.02474)

March 20198 ($0.01665) ($0.00000) ($0.01665) ($0.02474)

April 20198 ($0.01665) ($0.00000) ($0.01665) ($0.02474)

May 20198 ($0.01665) ($0.00000) ($0.01665) ($0.03000)

June 20198 ($0.01665) ($0.00000) ($0.01665)

July 20198 ($0.01665) ($0.00000)($0.01665) ($0.01665)

August 20189 ($0.0166500000) ($0.00000)($0.00000)($0.01665)

September 20189($0.00000)($0.01665)($0.00000)($0.00000)($0.01665)

October 20198 ($0.00000)($0.01665)($0.00000)($0.00000)($0.01665)

November 20189($0.00000)($0.01665)($0.00000)($0.00000)($0.01665)

December 20198($0.00000)($0.01665)($0.00000)($0.00000)($0.01665)

Continued on Sheet No. D-3.00
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Power does not intend to allow opt-out, but believes customers should pay for that option if an opt-out 

plan is required.  Upper Peninsula Power uses electromechanical meters and is planning to continue this 

method.  Wisconsin Electric Power Company (WEPCO) has installed AMR throughout its Michigan 

territory.   WEPCO does not anticipate offering opt-out of AMR. Wisconsin Public Service Corporation 

has meters with both one and two-way communication.  Its systems have been in place for over 10 years. 

Alger Delta Cooperative, Cherryland Electric Cooperative, Cloverland Electric Cooperative, Great Lakes 

Energy Cooperative, HomeWorks Tri-county Cooperative, Midwest Energy Cooperative, Ontonagon 

County Rural Electrification Association, Presque Isle Electric & Gas Cooperative and Thumb Electric 

Cooperative filed a joint response and individual information.  Most of the cooperatives have installed 

AMR that sends energy use data over power lines.  Some of these meters have two-way communication.  

The cooperatives indicated they have experienced significant benefits from these meters.  Presque Isle has 

a 10 meter AMI pilot.  Cooperatives who have AMR do not intend to allow for opt-out. 

Below are the responses from Consumers Energy and Detroit Edison regarding smart meter deployment 

plans as specified in the order in Case No. U-17000. 

(1) The electric _^TVT^cg] PbT]^TXR ZVLX] QY\ ^SP OPZVYcWPX^ YQ ]WL\^ WP^P\] TX T^] ]P\`TNP ^P\\T^Y\c: 

Consumers Energy Consumers Energy has completed Phase I of a four-phase pilot program, with the 
intention of full deployment by 2019 with 1.9 million total smart meters. 
Detroit Edison Detroit Edison intends to install 2.6 million smart meters in a deployment plan that 
was initiated by a pilot in 2009.  Detroit Edison currently has 650,000 meters installed and plans to 
have 1,000,000 installed by year end 2013.

(2) The estimated cost of deploying smart meters throughout its service territory and any sources of 
funding: 

Consumers Energy The estimated cost is $750 million with no external funding (e.g., U.S. DOE 
ARRA grant); $398 million for smart meters and installation; $352 million for systems 
modifications, program management and other expenses. 
Detroit Edison The estimated cost of smart meter deployment is $447 million for 2.6 million new 
electric meters, and the company received a U.S. DOE grant that reimbursed 50 percent of costs up 
to a pre-determined grant cap. 

(3) An estimate of the savings to be achieved by the deployment of smart meters: 

Consumers Energy Estimated savings over the anticipated 20-year life of the smart meters is $2 
billion.  Although benefits were described, no quantified breakdown of the savings total was 
provided. 
Detroit Edison Detroit Edison estimates smart meter savings of $65 million per year, although this 
figure includes both electric and gas meters.  Case No. U-16472, Exhibit A-18 was referenced for 
details. 
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(4) An explanation of any other non-monetary benefits that might be realized from the deployment of 

smart meters: 

Consumers Energy Consumers Energy cited a U.S. DOE study (DOE/NETL-2010/1413) which 
summarizes the benefits tied to smart meter deployment.  The study discusses societal benefits that 
include reduced outage times, as well as improvements in national security, environmental 
conditions, and economic growth. 
Detroit Edison  Proposed non-monetary benefits include an increase in customer satisfaction, the 
ability to identify voltage problems, new rate offerings, and the ability to expedite emergency 
disconnect response. 

(5) Any scientific information known to the electric utility that bears on the safety of the smart meters to 
be deployed by that utility: 

Consumers Energy Consumers Energy described its proposed system.  No scientific information was 
provided. 
Detroit Edison Detroit Edison provided a link to the report, No Health Threat from Smart Meters, 
Utilities Telecom Council, Q4 2010.  The following studies were also included in an appendix:

Analysis of Radio Frequency Exposure Associated with Itron OpenWay® Communications 
Equipment, March 2011 
Wireless Transmissions: An Examination of OpenWay® Smart Meter Transmissions in 24-Hour 
Duty Cycle, March 2011 
Smart Meters and Smart Systems: A Metering Industry Perspective, Edison Electric Institute (EEI), 
Association of Edison Illuminating Companies (AEIC) and Utilities Telecom Council (UTC), March 
2011 
A Discussion of Smart Meters And RF Exposure Issues, Edison Electric Institute (EEI), Association 
of Edison Illuminating Companies (AEIC) and Utilities Telecom Council (UTC), March 2011 

(6) An explanation of the type of information that will be gathered by the electric utility through the use 
of smart meters:  

Consumers Energy The amount of kilowatt-hours (kWh) consumed each hour, kilovolts-ampere-
reactive hours (kVARh) delivered, and actual voltage delivered will be collected every four-six 
hours.  Some of this data is also added together and then sent once per day.  Alarms and notification 
of field events will be sent out in real time. 
Detroit Edison The data collected is accumulated Watt hour (Whr) consumption readings, load 
profile hourly interval watt-hour (Whr) and Volt Ampere hour (VAhr) energy data, load profile 
energy data, instantaneous voltage, meter messages, events, alarms, and network parameters.  No 
customer-specific data such as addresses, phone numbers, account status or social security numbers 
will be gathered. 

(7) An explanation of the steps that the electric utility intends to take to safeguard the privacy of the 
customer information so gathered:  

Consumers Energy Safeguards for customer privacy include using data encryption and code division 
multiple access (CDMA).  There is no personal customer information in the transmittal of data.  
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Detroit Edison Customer information is safeguarded through data encryption and internal 

confidentiality policies.

(8) Whether the electric utility intends to allow customers to opt out of having a smart meter: 

Consumers Energy Consumers Energy proposes a future opt-out, but no details were provided. 
Detroit Edison Detroit Edison is developing an opt-out for customers, but has yet to develop any 
details. 

(9) How the electric utility intends to recover the cost of an opt-out program if one will exist: 

Consumers Energy In accordance with utility cost of service principles, Consumers Energy suggests 

a future opt-out will be subject to a monthly maintenance fee.  Fixed costs for opt-out would be 

recovered through a tariff-based, one-time charge and a monthly maintenance charge. 

Detroit Edison Detroit Edison projects that customers choosing to opt-out will be responsible for all 
costs associated with an opt-out tariff provision. 

Detroit Edison and Consumers Energy jlipc^_^ l_mjihm_m ni nb_ Aiggcmmcih{m l_ko_mn ch Case No. U-

17000 regarding AMI deployment.  The utilities could have provided additional details that would have 

\__h b_fj`of `il nb_ Qn[``{m [h[fsm_m, ch]fo^cha gil_ mj_]c`c] ch`ilg[ncih ih savings calculations and 

privacy protections. 

THE EF277dE REVIEW OF AMI 

The Staff reviewed the submitted comments, and the cited resources and literature provided by the 

electric utilities and the public.  The Staff examined resources ]ihmc^_l_^ yn_]bhc][fz ch h[nol_.  Many of 

these resources were published in reputable scientific or professional peer-reviewed journals or were 

based on reproducible, sound scientific methods and procedures.  The Staff also examined many other 

resources and literature from a variety of sources.  The Lawrence Berkeley National Laboratory (LBNL) 

document identifying resources was beneficial to the Staff in its review.4  This report addresses some of 

the more frequently cited resources.

Safety and Health Concerns 

The Federal Communications Commission (FCC) is charged with regulating international 

communications by radio, television, wire, satellite and cable within the United States and its territories.  

The FCC is responsible for providing licenses for RF emissions.  The FCC regulations cover matters 

relating to public health and safety and have been designed to ensure that the levels of RF emissions that 

consumers are exposed to are not harmful. 

###########################################################
4 LBNL Website.  http://smartresponse.lbl.gov/reports/sm-resourcelist041912.xlsx
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In January 2011, the California Council on Science and Technology (CCST) completed a report titled 

Health Impacts of Radio Frequency from Smart Meters.5  The CCST compiled a comprehensive overview 

of known information on human exposure to wireless signals, including the effectiveness of the FCC RF 

safety regulations.  After evaluating numerous RF related publications and soliciting the opinions of 

technical experts in this and related fields, the CCST concluded that no additional standards are needed at 

this time and that FCC standards are adequate to ensure the health and safety of people from the known 

thermal effects of smart meters.  The report also indicates that smart meters, when installed correctly and 

with FCC certification, emit only a fraction of the level that the FCC has determined to be safe. 

In a recent report, Radio-Frequency Exposure Levels from Smart Meters: A Case Study of One Model,6

the Electric Power Research Institute (EPRI) researched smart meter emission data that provides valuable 

insight into RF exposure scenarios for a widely used type of smart meter.  There were three key findings:  

(1) exposure levels from individual meters declined rapidly as distance from the meter increased, (2) 

meters transmitted for only a small fraction of time, and (3) RF exposure levels remained well below the 

FCC exposure limits.   

The Utilities Telecom Council (UTC), in an article titled No Health Threat from Smart Meters,7 provided 

a review of the safety standards associated with RF emissions and stated that smart meters did not pose a 

health or safety threat.  Rb_ SRA{m l_m_[l]b _mn[\fcmb_^ nb[n f[jnij ]igjon_lm omcha Uc-Fi transmit at 

f_p_fm mcgcf[l ni mg[ln g_n_lm, [fnbioab f[jnij nl[hmgcnn_lm [l_ [fq[sm yihz il nransmitting and smart 

meters transmit for short intervals periodically throughout the day.  After reviewing this and other 

common RF devices (cell phones, microwave ovens, etc.), the UTC concluded that the RF emissions from 

smart meters would not pose a threat to human health and safety.  #

The January 13, 2012, County of Santa Cruz Health Services Agency memorandum titled Health Risks 

Associated with SmartMeters8 was drafted in response to the Santa Cruz County Board of Supervisors{

request that the agency identify potential smart meter health effects and possible mitigation measures.  

The memorandum concluded that research addressing the health effects of electromagnetic fields (EMF) 

does not specifically address smart meters; there is no scientific data regarding non-thermal effects of 

smart meters; and government agencies should take precautionary avoidance measures.  LBNL reviewed 

the agency{m memorandum as part of the Smart Grid Technical Advisory Project.9 J@LJ{m l_pc_q 

focused on the objective of the memorandum, consistency of cited sources with agency established peer 

review criteria, and clarification of technical assumptions and claims.  LBNL noted: 

###########################################################
5 Health Impacts of Radio Frequency from Smart Meters, January 2011.  
http://www.ccst.us/publications/2011/2011smartA.pdf
6 Radio-Frequency Exposure Levels from Smart Meters:  A Case Study of One Model, February 2011.  
https://www.nvenergy.com/NVEnergize/documents/EPRI_1022270_caseStudy.pdf
7 No Health Threat From Smart Meters, Fourth Quarter 2010 Issue of the UTC JOURNAL.  
http://www.utc.org/utc/no-health-threat-smart-meters-says-latest-utc-study
8 County of Santa Cruz, Health Risks Associated with SmartMeters, http://emfsafetynetwork.org/wp-
content/uploads/2009/11/Health-Risks-Associated-With-SmartMeters.pdf
9 The Smart Grid Technical Advisory Project provides technical assistance and training to state regulatory 
commissions on topics related to smart grid. The Smart Grid Technical Advisory Project does not participate in 
litigated or contested regulatory or other proceedings.  
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 [T]he Agency memorandum does not appear to provide a balanced representation of 

research, the risks, or mitigation options.  Instead the Agency memorandum is largely 

`i]om_^ ih m]c_hnc`c][ffs ohmojjiln_^ ]f[cgm l_f[n_^ ni y_f_]nlig[ah_nc] bsj_lm_hmcncpcnsz 

(EHS).   

Individuals with EHS report real symptoms; however, health research has been unable to consistently 

attribute those symptoms to EMF exposure.10  LBNL{m review of the Santa Cruz memorandum 

highlighted concerns with the methodology of the agency memorandum cited sources.11

On April 12, 2012, the AAEM submitted their position paper, Electromagnetic and Radiofrequency 

Fields Effect on Human Health, to Case No. U-17000.12  The paper supports ??CK{m jimcncih nb[n 

emissions from smart meters are potentially harmful.  LBNL also provided a response to the AAEM 

position paper.  J@LJ{m primary concerns with nb_ j[j_l{m `ch^cham [l_ a) the research used to establish a 

cause and effect relationship does not address smart meters, b) the research citations and references are 

unrelated to smart meters, c) conclusions are about EHS, and d) the minimal amount of RF smart meters 

actually contribute to total environmental RF.  LBNL explains that RF is distinguished by a number of 

characteristics including frequency, intensity and proximity.13  There are multiple sources of RF exposure 

in our everyday environment such as cellular phones, wireless devices such as laptops and routers, 

gc]liq[p_ ip_hm, \[\s gihcnilm, a[l[a_ ^iil ij_h_lm, yq[fec_ n[fec_m,z ]igjon_l gihcnilm, `foil_m]_hn 

lighting, and electrical wires within the home.14 15  Smart meters are a small contributor to the total 

environmental RF emissions to which the general public is exposed.  Eliminating smart meters would 

result in a minimal reduction of total emissions.16

Several comments submitted in Case No. U-17000 cited nb_ Uilf^ F_[fnb Mla[hct[ncih{m )UFM) 

classification of RF EMF as a class 2B carcinogen in support of their smart meter health concerns.  This 

classification means that RF EMF has been deemed as possibly carcinogenic to humans.17 RF EMF was 

designated as a class 2B carcinogen due to limited evidence associating glioma and acoustic neuroma, 

two types of brain cancer, with wireless telephone users.  The Staff was unable to identify research that 

associates AMI meters with any type of cancer. 

###########################################################
10 LBNL, Review of the January 13, 2012 County of Santa Cruz Health Services Agency memorandum:  Health 
Risks Associated with Smart Meters http://smartresponse.lbl.gov/reports/schd041312.pdf
11 LBNL, et al.  http://smartresponse.lbl.gov/reports/schd041312.pdf
12 American Academy of Environmental Medicine, Electromagnetic and Radiofrequency Fields Effect on Human 
Health.  http://efile.mpsc.state.mi.us/efile/docs/17000/0391.pdf
13 LBNL, Review of the April 12, 2012 American Academy of Environmental Medicine (AAEM) submittal to the 
Michigan Public Service Commission, http://smartresponse.lbl.gov/reports/aaem041812.pdf
14 Federal Communications Commission: Radio Frequency Safety 
http://transition.fcc.gov/oet/rfsafety/rf-faqs.html. 
15 Federal Communication Commission: Interference f Defining the Source
http://www.fcc.gov/guides/interference-defining-source. 
16 City of Naperville, Naperville Smart Grid Initiative (NSGI), Pilot 2 RF Emissions Testing x Summary Report-
V2.0, Smart Meters, Household Equipment, and the General Environment, November 10, 2011.  
http://www.naperville.il.us/emplibrary/Smart_Grid/Pilot2-RFEmissionsTesting-SummaryReport.pdf
17 International Agency for Research on Cancer, IARC Monographs on the Evaluation of Carcinogenic Risks to 
Humans, January 2006.  http://monographs.iarc.fr/ENG/Preamble/currentb6evalrationale0706.php
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In May 2011, members of the UFM{m Ghn_lh[ncih[f ?a_h]s `or Research on Cancer{m (IARC) 

Monographs Working Group reviewed roughly 900 studies that involved RF EMF and cancer.18  The 

group categorized the studies by the following RF EMF sources:  occupational exposure (i.e., radar 

installations), personal exposure associated with the use of wireless telephones, and environmental 

exposure (i.e., radio/television signals).  For occupational exposure to RF EMF, the group determined that 

nb_l_ [l_ ymig_ jimcncp_ \on ch]ihmcmn_hn mcah[fm.z  With respect to environmental sources of RF EMF, the 

group determined that there was no ymifc^ ^[n[z ni ]ih]fo^_ [ link between cancer and RF EMF exposure.  

Lastly, regarding personal exposure, the group found there to be limited evidence linking glioma and 

acoustic neuroma to wireless phone use, with inadequate evidence for other cancer types.         

Experts in the field of RF EMF have testified in front of public utility commissions outside of Michigan 

as to how the IARC classification correlates with smart meter technology.  For example, Baltimore Gas & 

Electric provided the expert opinion of Dr. Peter Valberg to the Public Service Commission of Maryland, 

who testified on how the category 2B classification of RF EMF should be interpreted.  Dr. Valberg stated 

that the IARC has not found [hs y. . . adverse health consequences established from exposure to RF fields 

at levels below the international guidelines on exposure limits published by the International Commission 

on Non-Gihctcha P[^c[ncih Nlin_]ncih.z19  He goes on to state that the 2B classification of RF EMF was  

y. . . made with reference to the quantity of exposure, e.g., no quantitative estimate as to how various uses 

of RF contribute to human exposure. . . .z20 [h^ nb[n y. . . smart meters constitute one of the weakest 

sources i` iol PD _rjimol_.z

Dr. Yakov Shkolnikov and Dr. William H. Bailey, engineers from the consulting firm Exponent, provided 

_rj_ln n_mncgihs ni nb_ No\fc] Sncfcns Aiggcmmcih i` L_p[^[ ]ih]_lhcha LT Ch_las{m mg[ln g_n_l 

deployment, and addressed smart meter RF EMF emission concerns.  These witnesses pointed out that 

although RF EKD q[m ]f[mmc`c_^ ch alioj 2@ y. . . the evidence is limited that cancer develops from 

_rjimol_m `lig PD `c_f^m.z21 Rb_s [fmi g[e_ cn ]f_[l nb[n y. . . the indications of potential risk derive 

almost entirely from statistical associations in some studies between the use of mobile phones and certain 

nsj_m i` ][h]_l.z22

Rb_ UFM{m ^_]cmcih ni ]f[mmc`s PD EMF in the group 2B category was based on studies involving 

wireless phones, not smart meters.  While both wireless phones and smart meters emit RF EMF, the 

###########################################################
18 International Agency for Research on Cancer, Radiofrequency Electromagnetic Fields: evaluation of cancer 
hazards.  http://monographs.iarc.fr/ENG/Publications/REF_Poster2012.ppt
)1

#In the Matter of Baltimore Gas and Electric Company for Authorization to Deploy a Smart Meter Initiative and to 
Establish a Surcharge Mechanism for the Recovery of Cost, A[m_ Li. 9208, Aigg_hnm ih [h yMjn-Monz Mjncih `il 
Smart Meters, Testimony of Dr. Peter A. Valberg, April 6, 2012.  
http://webapp.psc.state.md.us/Intranet/Casenum/CaseAction_new1.cfm?CaseNumber=9208
20 In the Matter of Baltimore Gas and Electric Company for Authorization to Deploy a Smart Meter Initiative and to 
Establish a Surcharge Mechanism for the Recovery of Cost, et al.
21

?X`P]^TRL^TYX \PRL\OTXR CJ ;XP\Rcg] 6O`LXNPO GP\`TNP 9PVT`P\c BP^P\ E\YR\LW L)U)L GWL\^ BP^P\ LXO T^] 

implementation, Docket No. 11-10007, Comment of S. Stirling, December 22, 2011.   
22

?X`P]^TRL^TYX \PRL\OTXR CJ ;XP\Rcg] 6O`anced Service Delivery Meter Program a/k/a Smart Meter and its 
implementation, et al
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major difference between the two is the lower level of exposure to frequencies from smart meters.  Low 

_rjimol_ f_p_fm `lig mg[ln g_n_lm ]iojf_^ qcnb nb_ `[]n nb[n nb_ G?PA{m ]f[mmc`c]ation is based on weak 

mechanistic evidence and limited evidence derived from different RF EMF emitting devices is important 

to consider when evaluating the substance of the group 2B classification.  After careful review of the 

available literature and studies, the Staff believes that the health risk from the installation and operation of 

metering systems using radio transmitters is insignificant.  In addition, the appropriate federal health and 

safety regulations provide assurance that smart meters represent a safe technology. 

Some public comments stated a link between smart meters and house fires.  Meter fires for any type of 

meter are a rare occurrence, a]]il^cha ni nb_ L[ncih[f Dcl_ Nlin_]ncih ?a_h]s{m 2012 [hho[f l_jiln23 on 

home electrical fires.  This type of fire makes up only 1% of the average reported cause of home electrical 

fires.  Factors associated with meter fires are not exclusive to smart meters but apply to all meters.  

Installation details for smart meters and electromechanical meters are the same.  Both meter types have 

four prongs on the back.  The four prongs attach to four slots known as stabs.  These stabs, along with the 

wires from the power lines and meter itself, are housed inside a protective case known as a meter box.  

Once the meter is connected, the electrical circuit is complete.  This is shown in the diagram below.  

Component failure (i.e. loose stab connection) can cause arcing, potentially resulting in a meter fire.  It is 

the component failure, not the meter unit that is the cause of an arcing-induced fire. 

Figure 1: Meter Connection  

###########################################################
23 Home Electrical Fires, National Fire Protection Association, January 2012. 
http://www.nfpa.org/assets/files//PDF/OS.electrical.pdf
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Data Privacy 

As smart meter deployments have become more prevalent throughout the United States, customer data 

privacy has become a priority issue.  In order to address the concerns of the public regarding smart meter 

data privacy, multiple entities have engaged in efforts to identify and address the fundamental privacy 

issues.  The Staff reviewed data privacy literature that specifically addressed or were clearly applicable to 

concerns arising from smart meters collection of customer electric usage information.  Documents 

reviewed originated from the following entities:  municipal utilities, state utility commissions, state 

legislation, standard development organizations, federal government and academia.  The following table 

lists the literature reviewed in preparation of this section.24

Table 1: Data Privacy Policies 

Entity: Document Name: 

Municipal Utilities   

City of Naperville Naperville Smart Grid Initiative Customer Bill of Rights 

State Utility Commissions 

State of California Privacy Protections For Energy Consumption Data 

State of Colorado Rules Regulating Electric Utilities 

State of New York Smart Grid Policy Statement 

State of Texas Customer Protection Rules For Retail Electric Service 

State Legislation 

State of Arizona Consumer Protections; Rules; Confidentiality; Unlawful Practice 

State of Oklahoma Electric Usage Data Protection Act 

State of Washington WAC 480-100-153 Disclosure of Private Information 

Standards Development Organizations 

NAESB Third Party Access To Smart Meter-Based Information 

NISTIR 7628 Guidelines for Smart Grid Cyber Security  

Federal Government 

US Dept. of Energy Smart Grid Privacy Workshop Summary Report 

US Dept. of Homeland Fair Information Practice Principles 

Academia 

Vermont Law School A Model Privacy Policy for Smart Meter Data 

AMI necessitates a higher volume of data collected by utilities, therefore it is imperative that customer 

information be properly protected through appropriate regulations.  Federal legislation protecting 

consumer data privacy is forthcoming;25 however, it is important to identify q[sm ni jlin_]n Kc]bca[h{m 

ratepayers in the interim.  States that feature more advanced AMI deployment such as California, 

###########################################################
24 Links to the table documents can be found in Appendix A.   
25 U.S. Department of Energy Smart Grid Privacy Workshop Summary Report. 
http://www.smartgrid.gov/sites/default/files/doc/files/Privacy%20report%202012_03_19%20Final.pdf
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The Energy Independence and Security Act of 2007 (EISA) is a major piece of federal legislation 

addressing smart grid and smart meters.  Title XIII, Sections 1301 through 1309 supports modernizing the 

h[ncih{m _f_]nlc] alc^ [h^ ]ontains provisions giving the U.S. DOE a leadership role in all but two areas of 

smart grid advancement.  Interoperability was assigned to the NIST and the Federal Energy Regulatory 

Commission (FERC), and recovery of smart grid investment was relegated to the state public service 

commissions.  The statute contains a policy statement on United States{ grid modernization that defines 

ymg[ln alc^<z establishes the Smart Grid Advisory Committee, the Smart Grid Task Force, and the Smart 

Grid Interoperability Framework; and institutes the Smart Grid Investment Matching Grant Program, 

which provides a 20% match for qualifying smart grid investments.47

The American Recovery and Reinvestment Act of 2009 (ARRA) amends EISA allowing U.S. DOE to 

provide financial support for smart grid demonstration projects and advanced grid technology 

investments, such as AMI.  In total, the legislation provides $3.4 billion in funding for numerous smart 

grid projects across the nation, including smart meters, in-home energy management displays, smart 

thermostats, advanced transformers and load management equipment.  The act establishes a smart grid 

information clearinghouse and requires that demonstration projects use open protocols and standards.48

In addition to federal laws, numerous prestigious agencies and institutions have considered the national 

outlook for the smart grid and indicate that installing smart grid technologies, including smart meters, will 

have a positive benefit on the United States{ electric grid.  These reports urge the United States to follow 

the directives of the federal law and update the electric grid. 

In 2012, the U.S. DOE issued the 2010 Smart Grid System Report. The report, required by the EISA, 

outlines the current status of smart grid development, projects its future, and identifies obstacles to its 

progress.  It describes the scope of smart grid, recognizes its stakeholders, and makes recommendations 

for future reports.  The report states that recent progress has been significant due to funding from ARRA 

of 2009, including the provision of $812.6 million in federal grant awards for AMI deployments 

throughout the United States,  the implementation or expansion of distributed resource interconnection 

policies in 14 states since 2008, and funding the deployment of 877 phasor measurement units.  The 

report determines that correctly assessing the value proposition and obtaining capital for new technologies 

that communicate information between electricity sector participants are challenges that need to be 

overcome in order to continue development of the smart grid.49

Several NARUC initiatives support smart grid activities.  NARUC and FERC have established the Smart 

Response Collaborative which provides a forum for federal and state regulators to share information 

about the smart grid to support the development of better and more effective policies.  NARUC has also 

passed resolutions that address smart grid.  A resolution passed on July 20, 2011, endorsed a foundational 

###########################################################
47 Energy Independence and Security Act of 2007 (EISA), Pub. L. No. 110-140, 121 Stat. 1492, 1783-84 (codified at 
42 U.S.C. § 17381). 
48 American Recovery and Reinvestment Act of 2009 (ARRA), Pub. L. No. 111-5, 123 Stat. 115, 516.). 
49 U.S. DOE 2010 Smart Grid System Report, Report to Congress, Washington DC, February 2012. 
http://energy.gov/oe/downloads/2010-smart-grid-system-report-february-2012
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set of principles related to advance metering and smart grid deployments.  The principles encourage the 

continued installation of smart grid technologies including AMI, while also advising utility commissions 

to continue to assess the best strategies for their states.50

The Future of the Electric Grid was published by the Massachusetts Institute of Technology (MIT), the 

sixth in a series i` l_jilnm nb[n _r[gch_ nb_ y`onol_ i`z _h_las [h^ _hpclihg_hn[f cmmo_m.  Rb_ l_jiln

provides a mh[jmbin i` nb_ ]oll_hn mn[nom i` nb_ Shcn_^ Qn[n_m{ _f_]nlc] alc^ [h^ [ pcmcih `il nb_ _pifoncih 

of the grid over the next two decades.  The study group, consisting of MIT professors and research 

assistants, with input from industry and government experts, reviewed and evaluated existing research 

and made recommendations that will help to ensure the future of the electric grid.  One of the main 

findings is that regulatory policies and the technologies used to support the grid must change or it is likely 

to be difficult to maintain acceptable reliability and reasonable electric rates.   An updated distribution 

system with the use of AMI is instrumental to a smarter grid.  The study identifies the benefits of AMI 

including a reduced cost of meter reading, more accurate and timely billing, improved customer support, 

enhanced distribution monitoring and management, support for demand response and energy 

conservation, quicker response to outages and reduced outage times.  With the decreasing availability of 

electromechanical meters, AMI will soon be the most viable metering option available to utilities.  The 

study acknowledges that there have been health concerns raised by customers, but concludes that the 

scientific research does not suggest that radio waves from smart meters have adverse health effects.  They 

acknowledge that utilities may have to consider these concerns when designing their programs by 

inclusion of opt-out or other provisions. 

The study also reviewed the status of cyber security readiness on the Shcn_^ Qn[n_m{ alc^.  The report 

recommends a heightened focus on detection, response, and recovery strategies, especially for the 

distribution system.  Since there is currently more than one agency working on this issue, a single agency 

should be given responsibility to develop and enforce standards across the entire electric power system.51

A Policy Framework for the 21st Century was issued by the federal government to build on the policy 

directives set forth in the EISA and the ARRA by creating a pathway to a modernized grid.  A smarter, 

modernized and expanded grid is pivotal to the United States, playing a lead role in a clean energy future.  

The electric grid in the United States is at an advanced age.  This makes it imperative to upgrade the grid 

in three categories:  advanced information and communication technologies that improve transmission 

and distribution; advanced metering; and equipment that accesses and leverages energy usage 

information.  The study concludes that AMI can empower consumers to better manage their energy usage 

and reduce their energy bills.   

###########################################################
50 National Association of Regulatory Utility Commissioners, Smart Grid Resources.   

www.naruc.org/smartgrid/
51 Massachusetts Institute of Technology, The Future of the Electric Grid, An Interdisciplinary MIT Study, 2011. 

http://web.mit.edu/mitei/research/studies/documents/electric-grid-2011/Electric_Grid_Full_Report.pdf
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capital investment in electrical system capacity and lead to other grid efficiencies.  This would result in 

lower capital costs for all ratepayers. 

A Michigan smart grid vision should provide direction to implement technology that will enhance the 

functionality of the electric grid.  It is difficult to have all utilities, vendors, regulators and customers 

share a succinct vision of what the future electric grid will look like.  Therefore, it is important to identify 

_f_]nlc] alc^ yi\d_]ncp_mz nb[n ionfch_ [ gil_ l_fc[\f_ alc^, cgjlip_ jiq_l ko[fcns [h^ ch]iljil[n_ ]f_[h_l 

power sources for electricity generation.  All components of electric grid improvements, including AMI 

installation, distribution infrastructure replacement, and electric generation should reflect the larger 

objectives of a smart grid vision. 

The Staff proposes that future smart grid investments from utilities must correlate with the following 

objectives aimed at delivering transparent and identifiable benefits to ratepayers:   

} Accommodate advanced generation and storage options 

} Enable informed participation by all customers  

} Support new products, services, and markets 

} Optimize existing assets, increase efficiency and improve reliability 

} Operate resiliently against physical and cyber attacks

Kc]bca[h{m ]oll_hn _f_]nlc] alc^ cm ]b[l[]n_lct_^ \s ]_hnl[fct_^ `immcf `o_f a_h_l[ncih jf[hnm ^_fcp_lcha 

electricity over long distances to meet customer needs.  This model has been dominant for over a century 

and has provided an economical and reliable means of providing energy to Michigan citizens.  However, 

increased investment and technological advances in decentralized generation and storage options such as 

gas turbines, diesel engines, solar photovoltaic, wind turbines, biomass generators and plug-in electric 

vehicles present potential generation options in the future.  The Staff supports future grid investments that 

promote a more flexible grid that is capable of integrating any and all generation, two-way power flows 

and storage options.  These investments will help ensure that Michigan ratepayers have access to the most 

cost effective generation in the future.    

The traditional relationship that has existed between the utility and its ratepayers was limited to customers 

consuming energy and then receiving a monthly bill for the service.  As the smart grid takes form in 

Michigan, the Staff envisions a much more interactive relationship developing between utility and 

customer. Utilities need to develop communications avenues and program incentives capable of 

informing, engaging, empowering, and motivating customers to change their behavior.  The Staff believes 

that an extensive customer education campaign that coincides with technology deployment is pivotal to a 

successful implementation strategy.  The Staff also believes that in the future, piloting a variety of 

customer programs (dynamic rates, prepay, demand response) to measure their effectiveness will be key

to realizing the full spectrum of utility and customer benefits. 

Consistent standards are necessary for new products, services and markets to be successful.  Effective 

implementation of a smart grid in Michigan will bring an abundance of new products, services, and 
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markets that accommodate a variety of customer needs.  Michigan customers should have access to the 

full potential of these innovations.  For this reason, smart grid deployment in Michigan should be 

standards based.  Nationally and globally recognized standards play a critical role in the ongoing 

development of these products, services and markets.  The development and adoption of smart grid 

standards can help investments made today remain valuable into the future, remove barriers to innovation, 

maximize customer choice, create economies of scale, emphasize best practices, and open global markets. 

A standard based framework will promote interoperability and accommodate advances in technology.

The two-way flow of system information made possible by the implementation of AMI has multiple 

applications outside of metering.  In the future, the Staff expects to see numerous efficiency applications 

made possible by the availability of real-time information.  Using this system information to recognize 

and avoid issues such as power line congestion, transformer overheating, and other detrimental grid 

conditions, will lower the cost of transporting energy from the power plant to the customer meter and 

improve reliability.  Optimizing the efficiency of existing assets already in rate base will help meet 

increasing electric demand while minimizing investment in new generation facilities and distribution 

assets.   

The transition to a modern grid utilizing digital technology will require a large emphasis on security.  The 

modernized grid must be capable of providing a greater level of reliability to prevent cyber-attacks and 

sabotage of utility equipment.  Grid modernization plans should be developed concurrently with cyber 

security and outage mitigation strategies.  Providing adequate focus on these threats prior to their 

occurrence will help mitigate the overall effect on Michigan customers.  The longevity of a digitalized 

grid will rely on a utilits{m ability to plan for and react to both physical and cyber-attacks.   Developing 

robust risk based management strategies can mitigate, if not eliminate, the potential of these threats 

coming to fruition.   

The above objectives provide a glimpse of the potential benefits of moving to a modernized electric grid.  

Many of the benefits outlined above are being achieved in other jurisdictions throughout the country and 

the world.  These benefits could be realized in Michigan with proper utility implementation strategies.  

The Staff sees prudent utility investments in AMI as a first step toward realizing a modern grid.  The Staff 

will continuously evaluate requests from utilities for recovery of advanced digital technology for 

consistency with prudency principles. 

Opt-Out Policies in Other Jurisdictions 

A few state commissions have adopted opt-out policies for their regulated utilities.  California and Maine 

have the two most prominent examples of commission approved opt-out policies.  Costs vary across 

jurisdictions and service providers.  Generally, an initial fee is charged to cover the fixed costs of 

retaining or replacing an electromechanical meter along with a monthly fee associated with the ongoing 

meter reading costs.  For example:  there is a $75 up-front charge and a $10 monthly meter reading charge 

associated with the opt-out tariff of Pacific Gas and Electric in California.  NV Energy of Nevada charges 

a monthly opt-out fee, which is higher for customers in the northern part of the state and lower to south 

Nevada customers.  
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States and municipalities feature a variety of opt-out meter choices.  Some states allow customers to 

retain their electromechanical meter, while others provide a smart meter with the radio transmitter turned 

off.  When more than one opt-out method is offered (such as in Maine), the charge for retaining an 

electromechanical meter is greater than the radio disabled smart meter to reflect the actual increased cost 

of maintenance incurred by the utility.  Also, NV Energy offers AMR meters to those who choose to opt-

out.  Using AMR infrastructure, while not optimal, does reduce the cost of an opt-out policy for both the 

customer and utility.  

Not all utilities or states with AMI have an opt-out policy.  The Public Service Commission of 

Washington D.C. denied a request for an investigation into opt-out, and earlier in 2012, an order from the 

Idaho Public Utilities Commission dismissed a pair of complaints from customers who demanded that an 

opt-out policy be created.  Opt-out plans are not offered in the Canadian provinces of British Columbia 

and Ontario, while Hydro-Québec proposed a radio-off option with an up-front and monthly charge.  

Some state regulators are in the process of discussing whether or not to offer AMI opt-out, while others 

are working through the process of reviewing proposals for utility opt-out policies and evaluating costs.  

Commissions in Texas and Arizona are currently investigating smart meter opt-out options.  Lawmakers 

in Georgia and Pennsylvania have introduced legislation that requires opt-out.  A senate bill in New 

Hampshire aims to make smart meter deployment strictly opt-in.  T_lgihn{m ijn-out legislation was 

signed into law in May, and requires opt-out and smart meter removal free of charge.  Table 2 shows the 

status of opt-out policies across the United States and Canada as of June 2012.  It is important to note that 

the opt-out debate is constantly changing in light of commission findings, legislative actions, and utility 

planning across the country.  There is no universal opt-out program.
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Table 2: Smart Meter Opt-Out Policies  

Jurisdiction Opt-Out Activity Opt-Out Cost to consumers 

Arizona            
E-00000C-11-
0328

Opened a generic docket for the 
investigation of smart meters. (8/29/11) 

Colorado
Docket 10R-799E 

The commission intends to address opt-out 
in future proceeding. (10/17/11) 

California 
Decision 
#D1202014

California PUC approved opt-out.  (2/9/12) Analog meter: $75 initial fee, $10 monthly 
fee, low income customers pay reduced 
fees. 

District of 
Columbia  
Order-16708

BA NQA ^_hc_^ M``c]_ i` nb_ N_ijf_{m 
Aiohm_f{m l_ko_mn `il ijn-out investigation. 
(4/13/12) 

Georgia    
Senate Bill 459

Opt-out bill passed Georgia senate. 
(3/13/12)  

Proposes no fee. 

Idaho        
Order-32500

Consumer request for opt-out is dismissed. 
(3/27/12) 

Illinois, City of 
Naperville 

Municipal utility approved opt-out. Radio-off smart meter: $68.35 + 
$24.75/mo. 

Maryland  
Cases 9207, 9208

Interim order allows customers to defer 
smart meter installation pending the 
]iggcmmcih{m `ch[f ^_]cmcih.  )5/24/12* 

Maine      
Docket 7307

Maine PUC approved opt-out.  (5/19/11) Radio-off smart meter: $20+$10.50/mo.                            
Electromechanical meter: $40+ $12/mo. 

Nevada    
Docket  11-10007

NV Energy proposed opt-out tariff: AMR 
w/ monthly reporting.  (5/1/12) 

South Nevada: $98.75 + $7.61/mo. 
North Nevada: $107.66+$11.01/mo. 

New Hampshire 
Senate Bill 266

Bill prohibiting electric utilities from 
installing smart meters without the property 
owner's consent. Passed by house and 
senate.  (5/16/12) 

Oregon    
Advice # 11-15 
Tariff Sheet # 300

Allows PGE customers to opt-out of a 
digital meter. Idaho Power has digital 
meters in Oregon with no opt-out option. 
(8/10/11)

Portland GE: $254 + $51/mo.

Pennsylvania
House Bill 2188 

A bill allowing opt-out is in committee. 
(2/8/12) 

Quebec Puac_ ^_ f{uh_lac_ ]ihmc^_lcha Fs^li-
Oou\_]{m jlijim_^ ijn-out rates. (3/14/12) 

Hydro-Quebec: $98 + $17/mo.  

Texas         
Filing 40190

Petition requesting an opt-out being 
considered by the PUC. (2/16/12) 

Vermont        
Act 170

Law does not allow opt-out fees or smart 
meter removal fees. (5/18/12) 

No cost for opt-out. 
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Opt-out Options 

The Staff concludes that providing an opt-out option is the best solution for customers who have concerns 

about smart meters.  The Staff recommends that utilities investigate a variety of opt-out options.  

Electromechanical meters may be a viable opt-out option for some customers; however, maintaining 

electromechanical test facilities, inventory, and manual meter reading could result in higher incremental 

costs.54  The traditional electromechanical meter is obsolete and currently not in production.  Offering 

customers an electromechanical meter as an alternative to a smart meter is not a long-term solution. 

Other options are the installation of a smart meter that does not have a communicating radio, relocating a 

smart meter on the customer{m jl_gcm_, or hard-wiring a smart meter into the network.  A smart meter 

without a communicating radio allows the utility to maintain one type of meter.  However, manual meter 

reading would still be required.  Customers with a non-communicating meter will not receive some 

benefits of AMI, and would not, for example, be able to fully participate in new rate structures. 

Smart meter relocation would allow customers to still receive all the benefits of AMI.  Meter relocation 

may result in a higher initial cost and may not be feasible at some locations.  Currently, administrative 

rules governing meter relocation allow the customer to request meter reloc[ncih [n nb_ ]omnig_l{m 

expense.55

A wired smart meter also permits opt-out customers to receive all AMI benefits by allowing two-way 

communication with the utility without using radio frequency (i.e. power line carrier, fiber optic cable, 

etc.).  This option may be costly and may not be feasible within the confines of the utility infrastructure or 

of the customer{m premises. 

As discussed above, there are costs associated with allowing a customer to opt-out.  Most states have 

acknowledged these costs by assessing charges that reflect the actual cost of maintaining a non-AMI 

meter. 

No opt-out tariffs have been submitted to the Commission by any Michigan utilities as of June 2012.  The 

Staff believes that ratemaking for the opt-out provision should be based on cost-of-service principles.  If 

AMI meters result in a reduced cost of service, this could be accounted for by either an additional charge 

for those customers choosing to opt-out or a discount for those customers with an AMI meter.  

###########################################################
54 Commission billing rules allow for customers to read their own meters.  However, the utility must verify the meter 
reading once a year.  (Consumer Standards and Billing Practices for Electric and Gas Residential Services,  
R 460.115) 
55 Consumer Standards and Billing Practices For Electric and Gas Residential Services, 1999 AC, R 460.116 
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%"ARHH"ALMFRHIEWZ$"\@PETV"2MVMIU"0TI"5RMQK"VR""""""""""""

1I"E"@IGWTMV["<MKLVPETI]$"6ETXETH"1WUMQIUU"

?IXMIY$"0STMO").$")'(-

HQJ["EQYNJ[Z"5W"DUJY["4R[RNZ"7JLN1
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5N[NL[RWV"WO"FVZJON"8YRM"4WVMR[RWVZ0"
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mX_d#c`_dcn#_^#dXU#\_g*f_\dQWU#TYcdbYRedY_^#

cicdU]#bU`bUcU^d#Q#cUbY_ec#Q^T#_^W_Y^W#

cQVUdi#bYc[)#Qc#gU\\#Qc#SQecY^W#Secd_]Ub#

f_\dQWU#`b_R\U]c#Q^T#edY\Ydi#U^UbWi#\_ccUc+#

;i#S_^dY^e_ec\i#SQ\Se\QdY^W#Q^T#]_^Yd_bY^W#

Y]`UTQ^SU#dXb_eWX_ed#dXU#\_gUb#f_\dQWU#

cicdU])#TYcdbYRedUT#Y^dU\\YWU^SU#SXQ^WUc#

dXU#WQ]U#V_b#AB<#TUdUSdY_^+#G`U^OQi#

JYfQ#`b_fYTUc#Q#`bQSdYSQ\#Q^T#S_cd*UVVUSdYfU#

c_\edY_^#V_b#edY\YdYUc#d_#YTU^dYVi#dXUcU#\_ccUc)#

f_\dQWU#Q^_]Q\YUc#Q^T#`_dU^dYQ\#cQVUdi#

YcceUc#RUV_bU#dXUi#RUS_]U#Q#cQVUdi#XQjQbT#

_b#Q#S_cd\i#\YQRY\Ydi+

7@C"82D

DJON[`0"

LXU#G`U^OQi#JYfQ#c_\edY_^#S_]RY^Uc#

`UUb*d_*`UUb#S_]]e^YSQdY_^c#Q^T#Q^Q\icYc#

_V#TQdQ#dXb_eWX_ed#dXU#WQc#TYcdbYRedY_^#

^Udg_b[#d_#QYT#Y^#`Y`U\Y^U#cQVUdi+#MdY\YdYUc#

SQ^#̀ QYb#]UdXQ^U#cU^c_bc)#cUYc]YS#cU^c_bc)##

!__T#cU^c_bc#Q^T#]_bU#gYdX#bU]_dU#

TYcS_^^USd#fQ\fUc#o#U^QR\Y^W#dXU#edY\Ydi#d_#

`_dU^dYQ\\i#Q\\UfYQdU#TQ^WUb_ec#cYdeQdY_^c#

Q^T#Y]`b_fU#dXU#cQVUdi#_V#S_]]e^YdYUc)#

U]`\_iUUc#Q^T#"bcd#bUc`_^TUbc+

D`Z[NU";V[NPYR[`0

OYdX#G`U^OQi#JYfQ)#^Ug#Q``\YSQdY_^c#QbU#
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SQdX_TYS#`b_dUSdY_^#d_#QYT#Y^#`Y`U\Y^U#

Y^dUWbYdi#]Q^QWU]U^d)#d_#`UbV_b]#`bUccebU#

cdeTYUc)#Q^T#d_#XYd#SXUS[*Y^#TQdUc#V_b#

SQdX_TYS#`b_dUSdY_^#bU`_bdc+

>N[QJVN"DNVZRVP0"

G`U^OQi#JYfQlc#]UdXQ^U#cU^cY^W#

Q``\YSQdY_^#XU\`c#[UU`#edY\Ydi#`Ubc_^^U\#Q^T#

Secd_]Ubc#cQVU#Ri#]_^Yd_bY^W#V_b#e^cQVU#

_b#SXQ^WY^W#\UfU\c#_V#]UdXQ^U+#?ebdXUb)#
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Michigan Public Service Commission MPSC Case No.: U-20276
Upper Peninsula Power Company Exhibit A-46 (AMI-4)
Opt-out Tariff Cost Calculation Witness Brynick 
Actual Monthly Sales Page: 1 of 1

Line
1
2 Assumptions
3 500
4 2019 Full Rate Meter Technician Wage ($39.73) $54.83 38% Loader
5 $65.92 38% Loader
6 Contact Center Lead Wage ($23.18) $31.99 38% Loader
7 2018 V-01 Vehicle Rate ($7,121.95/year) $3.42 Hourly $
8 $395.20 Monthly $
9 Opt-Outs are on a single MRU per district (6 MRU's)

10
# of Opt Out

Estimated time 
(Hrs) to read MRU

11 Houghton 41.11% 206 10
12 Iron River 7.26% 36 2
13 Ontonagon 5.19% 26 3
14 Ishpeming 24.24% 121 7
15 Munising 9.49% 47 8
16 Delta 12.71% 64 4
17 100.00% 500 34
18
19 $6,382.81
20 $76,593.76
21
22 $285.66
23 $3,427.98
24
25 $63.98
26 $767.72
27
28 Total Per Customer
29 $7,127.65 $14.26
30 $85,531.86
31
32
33
34
35 Assumptions
36 2019 Full Rate Self-Contained Meter Electrician Wage ($39.73) $54.83 38% Loader
37 Contact Center Lead Wage ($23.18) $31.99 38% Loader
38 2018 V-01 Vehicle Rate ($7,121.95/year) $3.42 Hourly $
39 30
40 10
41 40 Minutes Per XEM
42
43 (V01-$1.71) Testing
44 $29.12 $9.14 $38.26
45 $23.99 45 minutes Per
46
47 $62.25

Estimated Cost per Meter

Field Labor
Customer Contact Center

Total Cost

Annual Contact Center Cost

Total Monthly Meter Reading Cost
Total Annual Meter Reading Cost

Estimate of Cost to Exchange and Test Meter for Opt Out Post Go-Live

30 min for drive time and meter XEM
10 minutes per test and associated processes

Monthly Field Labor Cost
Annual Field Labor Cost

Monthly Administrative Cost 1 Hour/week MVRS Admin
Annual Administrative Cost

Monthly Contact Center Cost 2 Hrs/Month

Annual MVRS Maintenance/Licensing ($4,742.40)

Percentage of meters by district

Opt Out Meter Reading Cost Estimate

No. of Opt-Out Customers

Meter Ops Mgr Hourly Wage ($47.77)
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Q\`UaMWQY_!_Z!)1./1!VUWZbM__)!

!

>)! @b!Z]!@UWZbM__!(!ZYQ!_TZ`^MYP!%+'***&!bM__^)!

!

?)! @bT!Z]!@UWZbM__(TZ`]!(!ZYQ!_TZ`^MYP!%+'***&!bM__(TZ`]^)!

!

@)!!CZY(G_MYPM]P!BQ_Q]!f!MYd!QWQO_]ZXQOTMYUOMW'!MYMWZS!Z]!PUSU_MW!XQ_Q]!_TM_!

7ZX[MYd!TM^!QU_TQ]!WQR_!UY![WMOQ![Q] _TQ 7`^_ZXQ]g^ QWQO_UZY Z] Z_TQ]bU^Q 

PQQXQP!CZY(G_MYPM]P!Nd!_TQ!7ZX[MYd)!

!

@A)!BZ)!Z]!BZY_T!(!_TQ![Q]UZP!NQ_bQQY!MYd!_bZ!%,&!]QS`WM]!NUWWUYS![Q]UZP^!ZR!

M[[]ZcUXM_QWd!_TU]_d!%-*&!PMd!UY_Q]aMW^)!

!

AB)!EZbQ]!;MO_Z]!(!]M_UZ!ZR!VUWZbM__^!_Z!VUWZaZW_(MX[Q]Q^)!

!

CB)!GQ]aUOQ!AUYQ!(!MWW!bU]UYS!NQ_bQQY!_TQ!7ZX[MYd$^!XMUY!WUYQ!Z]!^`N^_M_UZY!

_]MY^RZ]XQ]!_Q]XUYMW^!MYP!_TQ![ZUY_!ZR!OZYYQO_UZY!_Z!7`^_ZXQ]$^!^Q]aUOQ!

QY_]MYOQ)!

!

DC)!GUYSWQ!GQ]aUOQ!(!ZYQ!^Q_!ZR!RMOUWU_UQ^!ZaQ]!bTUOT!7`^_ZXQ]!XMd!]QOQUaQ!

QWQO_]UO![ZbQ])!

!

E)!!G_MYPM]P!BQ_Q]!f!MWW!XQ_Q]^!_TM_!M]Q!YZ_!PQQXQP!M!CZY(G_MYPM]P!BQ_Q]!Nd!_TQ!

7ZX[MYd)!

!

!

!

!

!

!

!

!

! >^^`QP4!!cc(cc(cc! ! ! ! ! ! ! ! ! 9RRQO_UaQ!RZ]!GQ]aUOQ!

%+,*'--)($"8C<=FBAC=&"2A?@BA?@H

%+,*'--)($"2A?@BA?@H

%+,*'--)($"3C<=CH0"4=>H0""('()$&"29C?AC?0""('+/$

%+,*'--)($"8C<=FBAC=&"2A?@BA?@H

%+,*'--)($"2A?@BA?@H

%+,*'--)($"3C<=CH0"4=>H0""('()$&"29C?AC?0""('+/$&"79;

GHDEG0"6DH"9H""('-.$"%"")$"%"")'/+$"%""*',$"%""+',$

%+,*'--)($"3C<=CH0"4=>H0""('()$&"29C?AC?0""('+/$

%+,*'--)($"79;"GHDEG0""('+/$&"4=>H"%"6DH"9H""($

Ecug!Pq/!W.31387

Gzjkdkv!C.65!)COK.23*

Rcig!2!qh!3!



! 6d!<!F!=MQTYQW!! ! ! ! ! ! ! ! ! DY!MYP!5R_Q]4!1(,+(+3!

! 8U]QO_Z]!ZR!FQS`WM_Z]d!5RRMU]^! ! ! ! ! ! >^^`QP!IYPQ]!5`_T)!ZR!

! BM]\`Q__Q'!BUOTUSMY!! ! ! ! ! ! ! ! BUOT!E`NWUO!GQ]a!7ZXX!

! 8M_QP4!cc(cc(cc! ! ! ! ! ! ! ! ! >Y!7M^Q!CZ4!I(

,*,10>^^`QP4!!*,(,/(*2! ! ! ! ! ! ! ! ! 9RRQO_UaQ!RZ]!GQ]aUOQ!
%+,*'--)($"3C<=CH0"1AFGH"BAC=0""($
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L?=MCHG!CC!+!M?KFL!;G>!=HG>CMCHGL!H@!L?KOC=?!
!

;,! FV^SVcdYZa!R_U!?]VTecZT!LVcgZTV!

!
?RTY!;aa]ZTR_e!W`c!V]VTecZT!dVcgZTV!^Rj!SV!cVbfZcVU!e`!dZX_!eYV!=`^aR_j&d!

#;aa]ZTReZ`_!W`c!?]VTecZT!LVcgZTV#,!!;TTVaeR_TV!`W!dVcgZTV*!hZeY!`c!hZeY`fe!

R!dZX_VU!Raa]ZTReZ`_*!dYR]]!SV!dfS[VTe!e`!T`^a]ZR_TV!hZeY!eYV!eVc^d!`W!eYV!
LeR_URcU!Kf]Vd!R_U!KVXf]ReZ`_d!R_U!KReV!LTYVUf]Vd!Rd!WZ]VU!hZeY!eYV!

=`^^ZddZ`_,!

!

<,! Hh_VcdYZa!R_U!KVda`_dZSZ]Zej!
!

/,! =`^aR_j!Hh_VU!@RTZ]ZeZVd!+!MYV!=`^aR_j!hZ]]!_`c^R]]j!Z_deR]]*!`h_*!

`aVcReV!R_U!^RZ_eRZ_!R]]!UZdecZSfeZ`_!WRTZ]ZeZVd!`_!eYV!dfaa]j!dZUV!`W!
eYV!a`Z_e!`W!ReeRTY^V_e!Rd!dY`h_!`_!eYV!=`^aR_j&d!LeR_URcU!>cRhZ_Xd*!

Z_T]fUZ_X!^VeVcZ_X!VbfZa^V_e,!!;]]!dVcgZTV!V_ecR_TV!T`_UfTe`c!hZcZ_X!

Wc`^!R!a`Z_e!`W!T`__VTeZ`_!e`!eYV!=`^aR_j&d!dVcgZTV!]Z_V!Re!R!]`TReZ`_!
dReZdWRTe`cj!e`!eYV!=`^aR_j!dYR]]!SV!eYV!cVda`_dZSZ]Zej!`W!eYV!Tfde`^Vc,!

!

CW!SfZ]UZ_X!^`UZWZTReZ`_d!YZ_UVc!RTTVdd!e`!^VeVcZ_X!WRTZ]ZeZVd*!TcVReV!R!
YRkRcU`fd!T`_UZeZ`_*!`c!TRfdV!R!gZ`]ReZ`_!`W!T`UV*!eYV!Tfde`^Vc!hZ]]!SV!

cVda`_dZS]V!W`c!R]]!T`ded!Z_TfccVU!Sj!eYV!=`^aR_j!e`!T`ccVTe!eYVdV!

T`_UZeZ`_d,!
!

R,! ;TTVdd!e`!IcV^ZdVd!+!MYV!Tfde`^Vc!dYR]]!ac`gZUV!Re!_`!ViaV_dV!e`!eYV!

=`^aR_j!dfZeRS]V!daRTV!hZeY!ac`gZdZ`_d!W`c!Z_deR]]ReZ`_!R_U!
^RZ_eV_R_TV!`W!eYV!=`^aR_j&d!WRTZ]ZeZVd!`_!eYV!Tfde`^Vc&d!acV^ZdVd,!

;feY`cZkVU!RXV_ed!`W!eYV!=`^aR_j!dYR]]!YRgV!RTTVdd!e`!eYV!acV^ZdVd!

Re!R]]!cVRd`_RS]V!eZ^Vd!W`c!T`_decfTeZ`_*!`aVcReZ`_*!^RZ_eV_R_TV*!

cV^`gR]!`c!Z_daVTeZ`_!`W!eYV!=`^aR_j&d!WRTZ]ZeZVd*!`c!e`!Z_daVTe!eYV!
Tfde`^Vc&d!WRTZ]ZeZVd!`c!^VRdfcV!eYV!Tfde`^Vc&d!]`RU,!!;feY`cZkVU!

V^a]`jVVd!R_U!RXV_ed!dYR]]!TRccj!ZUV_eZWZTReZ`_!Wfc_ZdYVU!Sj!eYV!

=`^aR_j!R_U!dYR]]!UZda]Rj!Ze!fa`_!cVbfVde,!!@RZ]fcV!e`!ac`gZUV!
RTTVdd!W`c!R_j!`W!eYV!RS`gV!cVRd`_d!^Rj!cVdf]e!Z_!eVc^Z_ReZ`_!`W!

dVcgZTV,!

!
S,! NdV!`W!@RTZ]ZeZVd!+!MYV!=`^aR_j!hZ]]!_`e!R]]`h!fdV!`W!Zed!a`]Vd!`c!

`eYVc!WRTZ]ZeZVd!Sj!`eYVcd!W`c!Z_deR]]ReZ`_d!`c!ReeRTY^V_ed!`W!R_j!

\Z_U!hZeY`fe!hcZeeV_!RfeY`cZkReZ`_!Wc`^!eYV!=`^aR_j,!!MYZd!Z_T]fUVd*!
Sfe!Zd!_`e!]Z^ZeVU!e`*!V]VTecZTR]!`c!T`^^f_ZTReZ`_!VbfZa^V_e*!

]ZXYed*!dZX_d!R_U!WV_TVd,!!MYV!=`^aR_j!Rddf^Vd!_`!]ZRSZ]Zej!W`c!

ac`aVcej!`h_VU!Sj!`eYVcd!ReeRTYVU!e`!Zed!WRTZ]ZeZVd,!N_RfeY`cZkVU!
ReeRTY^V_ed!e`!=`^aR_j!WRTZ]ZeZVd!^Rj!SV!cV^`gVU!Sj!eYV!=`^aR_j,!

!

T,! Ic`eVTeZ`_!+!MYV!Tfde`^Vc!dYR]]!fdV!cVRd`_RS]V!UZ]ZXV_TV!e`!ac`eVTe!
eYV!=`^aR_j&d!WRTZ]ZeZVd!]`TReVU!`_!eYV!Tfde`^Vc&d!acV^ZdVd*!R_U!e`!

acVgV_e!eR^aVcZ_X!`c!Z_eVcWVcV_TV!hZeY!dfTY!WRTZ]ZeZVd,!MYV!=`^aR_j!

^Rj!UZdT`_eZ_fV!dVcgZTV!Z_!RTT`cUR_TV!hZeY!R_j!Raa]ZTRS]V!cf]Vd!`W!
eYV!FZTYZXR_!IfS]ZT!LVcgZTV!=`^^ZddZ`_*!Z_!TRdV!eYV!^VeVc!`c!hZcZ_X!

`_!eYV!Tfde`^Vc&d!acV^ZdVd!YRd!SVV_!eR^aVcVU!hZeY!`c!R]eVcVU!Z_!R_j!

^R__Vc!e`!R]]`h!f_^VeVcVU!`c!Z^ac`aVc]j!^VeVcVU!V_VcXj!e`!SV!fdVU,!

!
=`_eZ_fVU!e`!LYVVe!G`,!=+1,..!

!

!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+/4+.7!

! C_!=RdV!G`8!N+/3766!
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!
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!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+0,..!

!
C_!TRdV!`W!dfTY!f_RfeY`cZkVU!fdV!`W!dVcgZTV*!eYV!=`^aR_j!hZ]]!

T`_eZ_fV!dVcgZTV!`_]j!RWeVc!eYV!Tfde`^Vc!YRd!RXcVVU!e`!aRj!W`c!eYV!

f_^VeVcVU!V_VcXj!fdVU*!aRj!R]]!T`ded!`W!UZdT`gVcj!R_U!Z_gVdeZXReZ`_!
Z_T]fUZ_X!cVhRcUd!W`c!UZdT`gVcj*!R_U!^R\V!ac`gZdZ`_d!R_U!aRj!TYRcXVd!

W`c!R_!`feU``c!^VeVc!Z_deR]]ReZ`_!`c!`eYVc!^VeVcZ_X!TYR_XVd!Rd!^Rj!

SV!cVbfZcVU!Sj!eYV!=`^aR_j,!!@RZ]fcV!e`!V_eVc!Z_e`!dfTY!R_!RXcVV^V_e!
`c!WRZ]fcV!e`!T`^a]j!hZeY!eYV!eVc^d!`W!dfTY!R_!RXcVV^V_e!dYR]]!SV!

TRfdV!e`!UZdT`_eZ_fV!dVcgZTV!Z_!RTT`cUR_TV!hZeY!R_j!Raa]ZTRS]V!cf]Vd!

`W!eYV!=`^aR_j!`c!=`^^ZddZ`_,!

!
KVde`cReZ`_!`W!dVcgZTV!hZ]]!SV!^RUV!fa`_!cVTVZae!`W!cVRd`_RS]V!

RddfcR_TV!`W!eYV!Tfde`^Vc&d!T`^a]ZR_TV!hZeY!eYV!=`^aR_j&d!Raac`gVU!

LeR_URcU!Kf]Vd!R_U!KVXf]ReZ`_d,!
!

0,! =fde`^Vc!Hh_VU!@RTZ]ZeZVd!+!MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!UV_j!`c!

eVc^Z_ReV!dVcgZTV!e`!R_j!Tfde`^Vc!hY`dV!hZcZ_X!`c!VbfZa^V_e!dYR]]!
T`_deZefeV!R!YRkRcU!e`!eYV!=`^aR_j&d!VbfZa^V_e!`c!Zed!dVcgZTV!e`!`eYVcd,!

B`hVgVc*!Ze!UZdT]RZ^d!R_j!cVda`_dZSZ]Zej!e`!Z_daVTe!eYV!Tfde`^Vc&d!

hZcZ_X*!VbfZa^V_e!`c!R_j!dfSdVbfV_e!hZcZ_X!TYR_XVd!`c!^`UZWZTReZ`_d!R_U!
dYR]]!_`e!SV!YV]U!]ZRS]V!W`c!R_j!Z_[fcj!`c!UR^RXV!`c!SZ]]Z_X!Vcc`cd!

cVdf]eZ_X!Wc`^!eYV!T`_UZeZ`_!eYVcV`W,!

!
R,! MYV!Tfde`^Vc!dYR]]!SV!cVda`_dZS]V!W`c!Z_RUVbfReV!aVcW`c^R_TV!`W!dfTY!

WRTZ]ZeZVd,!!<VW`cV!afcTYRdZ_X!VbfZa^V_e!`c!Z_deR]]Z_X!hZcZ_X*!Ze!

dYR]]!SV!eYV!Tfde`^Vc&d!cVda`_dZSZ]Zej!e`!TYVT\!hZeY!eYV!=`^aR_j!Rd!
e`!eYV!TYRcRTeVcZdeZTd!`W!eYV!dVcgZTV!RgRZ]RS]V,!!;_j!TYR_XVd!

cVbfZcVU!e`!ScZ_X!Tfde`^Vc&d!dVcgZTV!Z_e`!T`^a]ZR_TV!hZeY!T`UV!hZ]]!

SV!aRZU!W`c!Sj!Tfde`^Vc,!!MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!^R\V!

cVRd`_RS]V!dVcgZTV!TYRcXVd!W`c!h`c\!aVcW`c^VU!Sj!=`^aR_j!aVcd`__V]!
cVdf]eZ_X!Wc`^!^R]Wf_TeZ`_!`W!eYV!Tfde`^Vc&d!WRTZ]ZeZVd,!

!

S,! MYV!Tfde`^Vc!dYR]]!SV!cVda`_dZS]V!W`c!_`eZWjZ_X!eYV!=`^aR_j!`W!R_j!
RUUZeZ`_d!e`!`c!TYR_XVd!Z_!eYV!Tfde`^Vc&d!VbfZa^V_e!hYZTY!^ZXYe!

ViTVVU!eYV!TRaRTZej!`W!eYV!=`^aR_j&d!WRTZ]ZeZVd*!`c!`eYVchZdV!RWWVTe!

eYV!bfR]Zej!`W!dVcgZTV,!!MYV!Tfde`^Vc!dYR]]!R]d`!SV!cVda`_dZS]V!W`c!
eYV!Z_deR]]ReZ`_!`W!RfiZ]ZRcj!`c!deR_USj!VbfZa^V_e!R_U!`W!R]Rc^d!R_U!

ac`eVTeZgV!UVgZTVd!Rd!cVbfZcVU!e`!ac`gZUV!cVRd`_RS]V!ac`eVTeZ`_!Z_!

eYV!VgV_e!`W!UZdefcSR_TV!`c!Z_eVccfaeZ`_!`W!V]VTecZTR]!dVcgZTV,!!MYV!
Tfde`^Vc!dYR]]!Z_deR]]!R_U!^RZ_eRZ_!eYV!_VTVddRcj!UVgZTVd!e`!ac`eVTe!

YZd!VbfZa^V_e!RXRZ_de!dVcgZTV!Z_eVccfaeZ`_d!R_U!`eYVc!UZdefcSR_TVd!

`_!eYV!=`^aR_j&d!djdeV^*!Rd!hV]]!Rd!eYV!_VTVddRcj!UVgZTVd!e`!ac`eVTe!
eYV!=`^aR_j&d!WRTZ]ZeZVd!RXRZ_de!`gVc]`RU!TRfdVU!Sj!eYV!Tfde`^Vc&d!

VbfZa^V_e,!!=YRcRTeVcZdeZTd!R_U!Z_deR]]ReZ`_!`W!R]]!dfTY!VbfZa^V_e!

`c!UVgZTVd!dYR]]!^VVe!eYV!Raac`gR]!`W!eYV!=`^aR_j,!
!

=,! NdV!`W!LVcgZTV!

!
?RTY!Tfde`^Vc!dYR]]*!Rd!d``_!Rd!V]VTecZT!dVcgZTV!SVT`^Vd!RgRZ]RS]V*!afcTYRdV!

Wc`^!eYV!=`^aR_j!acRTeZTR]]j!R]]!V]VTecZT!V_VcXj!fdVU!`_!eYV!acV^ZdV*!R_U!

dYR]]!SVT`^V!]ZRS]V!W`c!R]]!TYRcXVd!Z_TfccVU!Z_!eYV!afcTYRdV!`W!dRZU!

!
=`_eZ_fVU!e`!LYVVe!G`,!=+2,..!

!

!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+/4+.7!

! C_!=RdV!G`8!N+/3766
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!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+1,..!

!
V]VTecZTR]!V_VcXj!Wc`^!eYV!=`^aR_j,!!LeR_USj!R_U-`c!dfaa]V^V_eR]!`_+dZeV!

XV_VcReZ`_!^Rj!SV!feZ]ZkVU!`_]j!ZW!Raac`gVU!Sj!eYV!=`^aR_j!R_U!ac`aVc]j!

T`__VTeVU!d`!Rd!e`!acVgV_e!aRcR]]V]!`aVcReZ`_d!hZeY!eYV!=`^aR_j&d!djdeV^,!
!

/,! G`eZTV!`W!C_eV_e!

!
R,! ;aa]ZTReZ`_!+!IcZ`c!e`!fdV!`W!V]VTecZT!dVcgZTV*!VRTY!Tfde`^Vc!dYR]]!

^R\V!ac`aVc!Raa]ZTReZ`_!e`!eYV!=`^aR_j*!R_U!dYR]]!Wfc_ZdY!R]]!

cVRd`_RS]V!Z_W`c^ReZ`_!cVbfZcVU!Sj!eYV!=`^aR_j,!!@RZ]fcV!e`!T`^a]j!

hZeY!eYZd!cVbfZcV^V_e!^Rj!cVdf]e!Z_!cVWfdR]!Sj!eYV!=`^aR_j!e`!
ac`gZUV!dVcgZTV,!

!

;_j!Tfde`^Vc!fdZ_X!dVcgZTV!hZeY`fe!WZcde!_`eZWjZ_X!R_U!V_RS]Z_X!eYV!
=`^aR_j!e`!VdeRS]ZdY!R!SVXZ__Z_X!^VeVc!cVRUZ_X!^Rj!SV!YV]U!

cVda`_dZS]V!W`c!R_j!R^`f_ed!UfV!W`c!dVcgZTV!dfaa]ZVU!e`!eYV!acV^ZdVd!

Wc`^!eZ^V!`W!]Rde!cVRUZ_X!cVa`ceVU!Z^^VUZReV]j!acVTVUZ_X!YZd!
`TTfaR_Tj,!

!

S,! MVc^Z_ReZ`_!+!;_j!Tfde`^Vc!UVdZcZ_X!eVc^Z_ReZ`_!`W!dVcgZTV!dYR]]!d`!
_`eZWj!eYV!=`^aR_j!R!^Z_Z^f^!`W!WZgV!'3(!h`c\Z_X!URjd!Z_!RUgR_TV!d`!

eYV!dVcgZTV!^Rj!SV!UZdT`_eZ_fVU!`_!R!^fefR]]j!RXcVVRS]V!UReV,!!

=fde`^Vcd!WRZ]Z_X!e`!XZgV!ac`aVc!_`eZTV!`W!Z_eV_e!e`!gRTReV!eYV!
acV^ZdVd!^Rj!SV!YV]U!cVda`_dZS]V!W`c!fdV!`W!dVcgZTV!f_eZ]!R!^VeVc!

cVRUZ_X!RTTVaeRS]V!e`!eYV!=`^aR_j!Zd!`SeRZ_VU,!

!
0,! =`_UZeZ`_d!`W!NdV!

!

MYV!Tfde`^Vc!dYR]]!_`e!fdV!eYV!dVcgZTV!Z_!R_j!hRj!eYRe!TRfdVd!R!dRWVej!

YRkRcU*!V_UR_XVcd!eYV!=`^aR_j&d!WRTZ]ZeZVd*!`c!UZdefcSd!dVcgZTV!e`!`eYVc!
Tfde`^Vcd,!!@RZ]fcV!e`!T`^a]j!hZeY!eYZd!ac`gZdZ`_!^Rj!cVdf]e!Z_!

UZdT`_eZ_fR_TV!`W!eYV!Tfde`^Vc&d!dVcgZTV,!

!
=fde`^Vc!dYR]]!Z_deR]]!`_]j!dfTY!^`e`cd!`c!`eYVc!RaaRcRefd!`c!Raa]ZR_TVd!

Rd!RcV!dfZeRS]V!W`c!`aVcReZ`_!hZeY!eYV!TYRcRTeVc!`W!eYV!dVcgZTV!dfaa]ZVU!

Sj!=`^aR_j*!R_U!V]VTecZT!V_VcXj!^fde!_`e!SV!fdVU!Z_!dfTY!R!^R__Vc!Rd!e`!
TRfdV!UVecZ^V_eR]!g`]eRXV!W]fTefReZ`_d!`c!UZdefcSR_TVd!Z_!=`^aR_j&d!

UZdecZSfeZ`_!djdeV^,!

!
!

!

!
!

!

!
!

!

!
!

!

!

!
=`_eZ_fVU!e`!LYVVe!G`,!=+3,..!

!

!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+/4+.7!

! C_!=RdV!G`8!N+/3766

Ecug!Pq/!W.31387

Gzjkdkv!66!)COK.24*

Rcig!4!qh!31
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!
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!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!

!
!

G!

!
G!

G!

G!
G!

G!

G!
!

G!

G!
G!

G!

G!
G!

G!

!

G!
G!

!

G!
G!

G!

!
G!

G!

G!
G!

!

K!
!

!

!
!

!

!

!
!

!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+2,..!
!

! 1,! >ZgVcdZ`_!`W!LVcgZTV!R_U!N_RfeY`cZkVU!KVT`__VTeZ`_!`W!LVcgZTV!

!
! ! PYV_!eYV!T`^aR_j!UVeVc^Z_Vd!Wc`^!cVRd`_RS]V!VgZUV_TV!eYRe!R!Tfde`^Vc!YRd!

`SeRZ_VU!V]VTecZT!dVcgZTV*!Z_!hY`]V!`c!Z_!aRce*!hYVeYVc!Z_eV_eZ`_R]]j!`c!

_`e*!Sj!^VR_d!`W!UVgZTVd!`c!^VeY`Ud!hYZTY!Z_eVcWVcV!hZeY!eYV!ac`aVc!
^VeVcZ_X!`W!dfTY!dVcgZTVd*!eYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!VdeZ^ReV!

R_U!acVdV_e!e`!dfTY!Tfde`^Vc!W`c!Z^^VUZReV!aRj^V_e!R!SZ]]!e`!Z_T]fUV!eYV!

W`]]`hZ_X8!
!

! ! R,! MYV!UVWZTZV_Tj!Z_!cVgV_fV!`TTRdZ`_VU!Sj!dfTY!Z_eVcWVcV_TV!hZeY!eYV!

ac`aVc!^VeVcZ_X!W`c!eYV!V_eZcV!aVcZ`U!`W!dfTY!UZgVcdZ`_!Rd!UVeVc^Z_VU!
Wc`^ Z_daVTeZ`_ `W eYV Tfde`^Vcod ^VeVc cVT`cU R_U-`c eYV Tfde`^Vcod 

RU^ZddZ`_!`W!eYV!UfcReZ`_!`W!dfTY!Z_eVcWVcV_TV!`c!R_j!`eYVc!VgZUV_TV!

Z_UZTReZ_X!eYV!UfcReZ`_!R_U!VieV_e!`W!dfTY!Z_eVcWVcV_TV,!!CW!eYV!UReV!`W!
eYV!Z_eVcWVcV_TV!TR__`e!SV!UVeVc^Z_VU*!eYV!Tfde`^Vc!^Rj!SV!SRT\!SZ]]VU!

Z_!RTT`cUR_TV!hZeY!K!24.,11.7'2(,!

!

! ! S,! MYV T`de `W R_j R_U R]] UR^RXV U`_V e` eYV =`^aR_jod VbfZa^V_e UfV 
e`!dfTY!Z_eVcWVcV_TV!hZeY!Zed!^VeVcZ_X,!

!

! ! T,! MYV!T`de!Z_TfccVU!Sj!eYV!=`^aR_j!Z_!Z_gVdeZXReZ`_!R_U!T`ccVTeZ`_!`W!
eYV!UZgVcdZ`_!'dfTY!Rd!eYV!T`de!`W!Z_deR]]Z_X*!cVRUZ_X*!eVdeZ_X*!R_U!

cV^`gZ_X!^VeVcd*!R_U!dfTY!`eYVc!Z_TZUV_eR]!T`ded(,!

!
! ! PYV_!eYV!T`^aR_j!UVeVc^Z_Vd!Wc`^!cVRd`_RS]V!VgZUV_TV!eYRe!R!Tfde`^Vc!YRd!

cVT`__VTeVU!V]VTecZT!dVcgZTV!hZeY`fe!RfeY`cZkReZ`_*!eYV!=`^aR_j!cVdVcgVd!

eYV!cZXYe!e`!acVdV_e!e`!dfTY!Tfde`^Vc!W`c!Z^^VUZReV!aRj^V_e!R!SZ]]!e`!
Z_T]fUV!T`ded!]ZdeVU!Z_!aRcRXcRaY!S,!R_U!T,!RS`gV,!

!

2,! G`_deR_URcU!LVcgZTV!
!

=fde`^Vcd!dYR]]!SV!]ZRS]V!W`c!eYV!T`de!`W!R_j!daVTZR]!Z_deR]]ReZ`_!

_VTVddRcj!e`!^VVe!aRceZTf]Rc!cVbfZcV^V_ed!W`c!dVcgZTV!Re!`eYVc!eYR_!
deR_URcU!g`]eRXVd!`c!W`c!eYV!dfaa]j!`W!T]`dVc!g`]eRXV!cVXf]ReZ`_!eYR_!

cVbfZcVU!Sj!deR_URcU!acRTeZTV,!

!

MYV!fdfR]!dfaa]j!`W!V]VTecZT!dVcgZTV!dYR]]!SV!dfS[VTe!e`!eYV!ac`gZdZ`_!
`W!FIL=!cf]Vd*!Sfe!hYVcV!daVTZR]!dVcgZTV+dfaa]j!T`_UZeZ`_d!`c!ac`S]V^d!

RcZdV!W`c!hYZTY!ac`gZdZ`_!Zd!_`e!`eYVchZdV!^RUV*!eYV!=`^aR_j!^Rj!^`UZWj!

`c!RURae!Zed!dfaa]j!eVc^d!e`!^VVe!eYV!aVTf]ZRc!cVbfZcV^V_ed!`W!dfTY!
TRdV,!

!

MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!^R\V!daVTZR]!T`_ecRTefR]!RccR_XV^V_ed!
Rd!e`!eYV!ac`gZdZ`_!`W!_VTVddRcj!dVcgZTV!WRTZ]ZeZVd*!UfcReZ`_!`W!T`_+!

ecRTe*!^Z_Z^f^!SZ]]d*!`c!`eYVc!dVcgZTV!T`_UZeZ`_d!hZeY!cVdaVTe!e`!

Tfde`^Vcd!hY`dV!VdeRS]ZdY^V_ed!RcV!cV^`eV!Wc`^!eYV!=`^aR_j&d!ViZdeZ_X!
dfZeRS]V!WRTZ]ZeZVd*!`c!hY`dV!dVcgZTV!cVbfZcV^V_ed!ViTVVUd!eYV!

TRaRSZ]ZeZVd!`W!eYV!=`^aR_j!djdeV^!Z_!eYV!RcVR*!`c!`eYVchZdV!_VTVddZeReV!

f_fdfR]!Z_gVde^V_ed!Sj!eYV!=`^aR_j!Z_!dVcgZTV!WRTZ]ZeZVd!`c!hYVcV!eYV!
aVc^R_V_TV!`W!eYV!dVcgZTV!Zd!bfVdeZ`_RS]V,!

!

=`_eZ_fVU!e`!LYVVe!G`,!=+4,..!

!
!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!

<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!
AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!

! >ReVU8!/0+/4+.7!

Ecug!Pq/!W.31387

Gzjkdkv!66!)COK.24*

Rcig!5!qh!31
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! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!
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!
K!

!

!
!

!

!
!

K!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!

!
K!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+3,..!

!
3,! KVdR]V!`W!?]VTecZT!?_VcXj!

!

=fde`^Vcd!dYR]]!_`e!cVdV]]!e`*!`c!dYRcV!hZeY!`eYVcd*!R_j!V]VTecZT!dVc+!
gZTV!Wfc_ZdYVU!Sj!eYV!=`^aR_j!f_UVc!eYV!eVc^d!`W!Zed!WZ]VU!cReV!

dTYVUf]Vd!_`e!Raa]ZTRS]V!e`!dfTY!cVdR]V!`W!V_VcXj*!f_]Vdd!`eYVchZdV!

RfeY`cZkVU!Sj!eYV!FZTYZXR_!IfS]ZT!LVcgZTV!=`^^ZddZ`_!`c!eYV!=`^aR_j,!
!

4,! LVcgZTV!e`!LZ_X]V!FVeVcZ_X!I`Z_ed!

!

N_]Vdd!`eYVchZdV!RfeY`cZkVU!Sj!eYV!=`^aR_j*!V]VTecZT!dVcgZTV!hZ]]!_`!
]`_XVc!SV!XcR_eVU!hYVcV!T`__VTeZ`_!Zd!^RUV!e`!R!dZ_X]V!^VeVcZ_X!a`Z_e!

W`c!eYV!afca`dV!`W!cVdR]V!e`!eYV!cVdV]]Z_X!Tfde`^Vc&d!f]eZ^ReV!fdVc,!!

?RTY!fdVc!hZ]]!SV!^VeVcVU!Rd!R_!Z_UZgZUfR]!f_Ze,!!@`c!eYV!afca`dVd!`W!
eYZd!cf]V*!cVdR]V!hZ]]!R]d`!Z_T]fUV!dR]Vd!hYVcV!eYV!V]VTecZT!dVcgZTV!Zd!

Z_T]fUVU!Z_!eYV!cV_e,!

!
PYVcV*!Z_!eYV!=`^aR_j&d!`aZ_Z`_*!eYV!eV^a`cRcj!`c!ecR_dZV_e!_RefcV!`W!

eYV!ac`a`dVU!f]eZ^ReV!fdV*!aYjdZTR]!]Z^ZeReZ`_!`_!VieV_dZ`_d*!`c!`eYVc!

TZcTf^deR_TVd*!^R\V!Ze!Z^acRTeZTR]!W`c!eYV!=`^aR_j!e`!VieV_U!`c!cV_UVc!
dVcgZTV!UZcVTe]j!e`!eYV!f]eZ^ReV!fdVc*!V_VcXj!^Rj!SV!afcTYRdVU!Sj!R!

Tfde`^Vc!`W!eYV!=`^aR_j!W`c!cVdR]V!e`!`eYVcd,!

!
PYVcV!V]VTecZT!V_VcXj!Zd!cVd`]U!hZeY!eYV!=`^aR_j&d!Raac`gR]*!dVcgZTV!e`!

VRTY!f]eZ^ReV!fdVc!dYR]]!SV!dVaRcReV]j!^VeVcVU*!R_U!eYV!f]eZ^ReV!fdVc!

dYR]]!SV!dVcgVU!R_U!TYRcXVU!W`c!dfTY!dVcgZTV!f_UVc!eYV!Raac`acZReV!cReV!
W`c!dfTY!dVcgZTV,!!MYV!=`^aR_j!hZ]]!SV!f_UVc!_`!`S]ZXReZ`_!e`!Wfc_ZdY!`c!

^RZ_eRZ_!^VeVcd!`c!`eYVc!WRTZ]ZeZVd!W`c!eYV!cVdR]V!`W!dVcgZTV!Sj!eYV!

cVdV]]Z_X!Tfde`^Vc!e`!eYV!f]eZ^ReV!fdVc,!

!
! 5,! I`Z_e!`W!;eeRTY^V_e!

!

PYVcV!dfZeRS]V!dVcgZTV!Zd!RgRZ]RS]V*!eYV!=`^aR_j!hZ]]!Z_deR]]!dVcgZTV!
T`__VTeZ`_d!Wc`^!Zed!UZdecZSfeZ`_!]Z_Vd!e`!R!dfZeRS]V!a`Z_e!`W!

ReeRTY^V_e!`_!eYV!Tfde`^Vc&d!acV^ZdVd!UVdZX_ReVU!Sj!eYV!=`^aR_j,!!PYVcV!

eYV!Tfde`^Vc!cVbfVded!R!a`Z_e!`W!ReeRTY^V_e!`eYVc!eYR_!eYRe!daVTZWZVU!Sj!
eYV!=`^aR_j*!R_U!dfTY!R]eVc_ReZgV!a`Z_e!`W!ReeRTY^V_e!Zd!Raac`gVU!Sj!eYV!

=`^aR_j*!eYV!T`de!`W!Z_deR]]Z_X!RUUZeZ`_R]!Z_eVc^VUZReV!dfaa`ced*!hZcVd!

`c!WZiefcVd!_VTVddRcj!e`!cVRTY!eYV!a`Z_e!`W!ReeRTY^V_e!cVbfVdeVU!Sj!eYV!
Tfde`^Vc*!dYR]]!SV!S`c_V!Sj!eYV!Tfde`^Vc,!

!

LY`f]U!Ze!SVT`^V!_VTVddRcj!W`c!R_j!TRfdV!SVj`_U!eYV!=`^aR_j&d!T`_ec`]!e`!
TYR_XV!eYV!]`TReZ`_!`W!eYV!a`Z_e!`W!ReeRTY^V_e!`W!dVcgZTV!T`__VTeZ`_d*!

eYV!V_eZcV!T`de!`W!R_j!TYR_XVd!Z_!eYV!Tfde`^Vc&d!hZcZ_X!^RUV!_VTVddRcj!

eYVcVSj!dYR]]!SV!S`c_V!Sj!eYV!Tfde`^Vc,!
!

;!dVcgZTV!T`__VTeZ`_!hZ]]!_`e!SV!^RUV!f_]Vdd!eYV!Tfde`^Vc!YRd!Z_deR]]VU!

YZd!dVcgZTV!V_ecR_TV!WRTZ]ZeZVd!Z_!T`^a]ZR_TV!hZeY!T`UV!cVbfZcV^V_ed!R_U!
daVTZWZTReZ`_d!dVe!W`ceY!Sj!eYV!=`^aR_j,!

!

!

!
=`_eZ_fVU!e`!LYVVe!G`,!=+5,..!

!

!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+/4+.7!

C_!=RdV!G`8!N+/3766

Ecug!Pq/!W.31387

Gzjkdkv!66!)COK.24*

Rcig!7!qh!31



NII?K!I?GCGLNE;!IHP?K!=HFI;GQ!
!

!

!
!

FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!/de!KVg,!LYVVe!G`,!=+5,..!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KVa]RTVd!HcZXZ_R]!LYVVe!G`,!=+5,..!
!
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!

!
!

!

!
!

!

!
!

!

!

!
!

!

!
!

!

!
K!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+4,..!

!
MYV!Tfde`^Vc!^Rj!SV!cVbfZcVU!e`!ac`gZUV!Re!_`!ViaV_dV!e`!eYV!=`^aR_j!

daRTV!W`c!=`^aR_j!WRTZ]ZeZVd!`_!eYV!Tfde`^Vc&d!acV^ZdVd,!

!
@`c!`gVcYVRU!dVcgZTV*!eYV!]`TReZ`_!`W!eYV!a`Z_e!`W!ReeRTY^V_e!^fde!SV!

dfTY!eYRe!eYV!=`^aR_j&d!dVcgZTV!T`_UfTe`cd!TR_!SV!Z_deR]]VU!hZeY`fe!

ReeRTY^V_e!e`!eYV!SfZ]UZ_X!Z_!R_j!`eYVc!]`TReZ`_d,!
!

@`c!f_UVcXc`f_U!dVcgZTV*!eYV!a`Z_e!`W!ReeRTY^V_e!^Rj!SV!`_!eYV!SfZ]UZ_X*!

^VeVc!aVUVdeR]*!`c!`eYVc!RXcVVU!a`Z_e,!

!
LVcgZTV!hZ]]!SV!ac`gZUVU!e`!^VeVc!a`]Vd!W`c!WRc^!dVcgZTV!`c!`eYVc!dVc+!

gZTV!hYVcV!^`cV!eYR_!`_V!decfTefcV!Zd!e`!SV!dfaa]ZVU!Wc`^!R!dZ_X]V!

^VeVc,!!MYV!Tfde`^Vc!dYR]]!SV!cVbfZcVU!e`!Z_deR]]!R!WfdVU!UZdT`__VTe!
dhZeTY!`_!eYV!a`]V!Re!YZd!`h_!ViaV_dV!Z_!RTT`cUR_TV!hZeY!=`^aR_j!

daVTZWZTReZ`_d,!

!
6,! LVcgZTV!e`!B`fdV!McRZ]Vcd*!OR_d*!<fdVd*!NdVU!Rd!>hV]]Z_X!N_Zed!

!

MYV!=`^aR_j!hZ]]!^R\V!dVcgZTV!T`__VTeZ`_!e`!Y`fdV!ecRZ]Vcd*!gR_d*!SfdVd*!
`c!R_j!`eYVc!UhV]]Z_X!`W!R!^`SZ]V!_RefcV!hZeY`fe!daVTZR]!TYRcXVd*!ViTVae!

Rd!daVTZWZVU!YVcVZ_!f_UVc!LVTeZ`_!CCC*!hYV_!eYV!Tfde`^Vc!`h_d!eYV!

acV^ZdVd!R_U!YRd!Z_deR]]VU!R_!Raac`gVU!dVaeZT!eR_\!R_U!hV]]!W`c!YZd!`h_!
fdV,!

!

CW!eYV!RS`gV!T`_UZeZ`_d!RcV!_`e!^Ve*!dfTY!Z_deR]]ReZ`_!R_U!dVcgZTV!
WRTZ]ZeZVd!dYR]]!SV!T`_dZUVcVU!e`!SV!MV^a`cRcj!LVcgZTV!Rd!Raa]ZTRS]V!

f_UVc!Kf]V!CCC,<,/0,!

!

>,! GRefcV!R_U!JfR]Zej!`W!LVcgZTV!
!

MYV!=`^aR_j!hZ]]!V_UVRg`c!e`*!Sfe!U`Vd!_`e!XfRcR_eVV!e`!Wfc_ZdY!R!T`_eZ_f`fd!

dfaa]j!`W!V]VTecZT!V_VcXj!R_U!e`!^RZ_eRZ_!g`]eRXV!R_U!WcVbfV_Tj!hZeYZ_!
cVRd`_RS]V!]Z^Zed,!

!

MYV!=`^aR_j!dYR]]!_`e!SV!]ZRS]V!W`c!Z_eVccfaeZ`_d!Z_!eYV!dVcgZTV*!aYRdV!
WRZ]fcV!`c!cVgVcdR]*!`c!gRcZReZ`_d!Z_!eYV!dVcgZTV!TYRcRTeVcZdeZTd*!`c!W`c!

R_j!]`dd!`c!UR^RXV!`W!R_j!\Z_U!`c!TYRcRTeVc!`TTRdZ`_VU!eYVcVSj*!UfV!e`!

TRfdVd!`c!T`_UZeZ`_d!SVj`_U!eYV!=`^aR_j&d!T`_ec`]*!R_U!dfTY!TRfdVd!`c!
T`_UZeZ`_d!dYR]]!SV!UVV^VU!e`!daVTZWZTR]]j!Z_T]fUV*!Sfe!_`e!SV!]Z^ZeVU!e`*!

eYV!W`]]`hZ_X8!!RTed!`c!`^ZddZ`_d!`W!Tfde`^Vcd!`c!eYZcU!aRceZVd9!`aVcReZ`_!

`W!dRWVej!UVgZTVd!ViTVae!hYV_!dfTY!`aVcReZ`_!Zd!TRfdVU!Sj!eYV!_VX]ZXV_TV!`W!
eYV!=`^aR_j*!RSdV_TV!`W!R_!R]eVc_ReV!dfaa]j!`W!dVcgZTV9!WRZ]fcV*!

^R]Wf_TeZ`_*!ScVR\RXV*!_VTVddRcj!cVaRZcd!`c!Z_daVTeZ`_!`W!^RTYZ_Vcj*!

WRTZ]ZeZVd!`c!VbfZa^V_e!hYV_!eYV!=`^aR_j!YRd!TRccZVU!`_!R!ac`XcR^!`W!
^RZ_eV_R_TV!T`_dZdeV_e!hZeY!eYV!XV_VcR]!acRTeZTVd!acVgRZ]Z_X!Z_!eYV!

Z_Ufdecj9!RTe!`W!A`U9!hRc9!RTeZ`_!`W!eYV!V]V^V_ed9!de`c^!`c!W]``U9!WZcV9!

cZ`e9!]RS`c!UZdafeV!`c!UZdefcSR_TVd9!`c!eYV!ViVcTZdV!`W!RfeY`cZej!`c!
cVXf]ReZ`_!Sj!X`gVc_^V_eR]!`c!^Z]ZeRcj!RfeY`cZeZVd,!

!

!

!
=`_eZ_fVU!e`!LYVVe!G`,!=+6,..!

!

!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+/4+.7!

! C_!=RdV!G`8!N+/3766
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NII?K!I?GCGLNE;!IHP?K!=HFI;GQ!
!

!

!
!

FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!/de!KVg,!LYVVe!G`,!=+6,..!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KVa]RTVd!HcZXZ_R]!LYVVe!G`,!=+6,..!
!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!

! =`_eZ_fVU!Wc`^!LYVVe!G`,!=+5,..!

MYV!Tfde`^Vc!dYR]]!SV!cVda`_dZS]V!W`c!XZgZ_X!Z^^VUZReV!_`eZTV!e`!eYV!=`^aR_j!
`W!Z_eVccfaeZ`_d!`c!gRcZReZ`_d!Z_!V]VTecZT!dVcgZTV!d`!eYRe!Raac`acZReV!

T`ccVTeZgV!RTeZ`_!TR_!SV!eR\V_,!

!
MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!eV^a`cRcZ]j!Z_eVccfae!dVcgZTV!W`c!

T`_decfTeZ`_*!cVaRZcd*!V^VcXV_Tj!`aVcReZ`_d*!dY`ceRXVd!Z_!a`hVc!dfaa]j*!

dRWVej!R_U!LeReV!`c!GReZ`_R]!V^VcXV_TZVd!R_U!dYR]]!SV!f_UVc!_`!]ZRSZ]Zej!
hZeY!cVdaVTe!e`!R_j!dfTY!Z_eVccfaeZ`_*!TfceRZ]^V_e!`c!dfdaV_dZ`_,!

!

?,! FVeVcZ_X!R_U!FVeVcZ_X!?bfZa^V_e!

!
MYV!Tfde`^Vc!dYR]]!ac`gZUV*!WcVV!`W!ViaV_dV!e`!eYV!=`^aR_j!R_U!T]`dV!e`!eYV!

a`Z_e!`W!dVcgZTV!V_ecR_TV*!R!daRTV!dfZeRS]V!e`!eYV!=`^aR_j!W`c!eYV!

Z_deR]]ReZ`_!`W!eYV!_VTVddRcj!^VeVcZ_X!VbfZa^V_e,!!MYV!Tfde`^Vc!dYR]]!aVc^Ze!
`_]j!RfeY`cZkVU!RXV_ed!`W!eYV!=`^aR_j!`c!`eYVc!aVcd`_d!]RhWf]]j!RfeY`cZkVU!

e`!U`!d`*!e`!Z_daVTe*!eVde!`c!cV^`gV!eYV!dR^V,!!CW!eYV!^VeVcd!`c!^VeVcZ_X!

VbfZa^V_e!RcV!UR^RXVU!`c!UVdec`jVU!eYc`fXY!eYV!_VX]VTe!`W!eYV!Tfde`^Vc*!eYV!
T`de!`W!_VTVddRcj!cVaRZcd!`c!cVa]RTV^V_ed!dYR]]!SV!aRZU!Sj!eYV!Tfde`^Vc,!

!

MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!^R\V!WZ_R]!UVTZdZ`_!hZeY!cVdaVTe!e`!
^VeY`Ud!R_U!VbfZa^V_e!fdVU!Z_!^VRdfcV^V_e!`W!]`RUd!W`c!SZ]]Z_X!afca`dVd,!

!

/,!FVeVc!MVdeZ_X!+!;]]!eVdeZ_X!`W!^VeVcZ_X!VbfZa^V_e!hZ]]!SV!U`_V!Sj!
bfR]ZWZVU!aVcd`__V]*!VZeYVc!=`^aR_j!V^a]`jVVd!`c!Sj!Z_UVaV_UV_e!RXV_ed!

^VVeZ_X!eYV!cVbfZcV^V_ed!`W!S`eY!eYV!=`^aR_j!R_U!eYV!=`^^ZddZ`_,!!MYV!

=`^aR_j!^Rj*!Re!Zed!`aeZ`_*!VZeYVc!T`_UfTe!WZV]U!eVded!`_!eYV!Tfde`^Vc&d!
acV^ZdVd*!`c!cV^`gV!^VeVcZ_X!VbfZa^V_e!W`c!dY`a!eVdeZ_X,!

!

R,! K`feZ_V!MVded!+!MYV!=`^aR_j!hZ]]*!eYc`fXY!eVde!ac`TVUfcVd!

VdeRS]ZdYVU!Sj!eYV!=`^^ZddZ`_*!V_UVRg`c!e`!^RZ_eRZ_!Zed!^VeVcZ_X!
VbfZa^V_e!hZeYZ_!eYV!RTTfcRTj!]Z^Zed!acVdTcZSVU!Sj!eYV!=`^^ZddZ`_,!

!

S,! MVded!KVbfVdeVU!Sj!=fde`^Vc!+!MVded!`W!Z_UZgZUfR]!^VeVcd!hZ]]!SV!
^RUV!fa`_!cVbfVde!`W!eYV!Tfde`^Vc*!hZeY!aRj^V_e!`W!R!^VeVc!eVde!WVV!

Z_!RUgR_TV!`W!eVde,!!MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!cVWfdV!e`!

eVde!R_j!^VeVc!fa`_!cVbfVde!^`cV!WcVbfV_e]j!eYR_!`_TV!Z_!dZi!'4(!
^`_eYd,!!CW!dfTY!eVde!cVgVR]d!^VeVc!cVXZdecReZ`_!`W!^`cV!eYR_!].0%!

`W!eYRe!`W!eYV!eVde!VbfZa^V_e*!eYV!TYRcXV!hZ]]!SV!cVWf_UVU!R_U!R!

SZ]]Z_X!RU[fde^V_e!^RUV,!!CW!^VeVc!RTTfcRTj!Zd!W`f_U!e`!SV!hZeYZ_!
eYV!a]fd!`c!^Z_fd!eh`!aVcTV_e!'0%(!RTTfcRTj!cR_XV*!eYV!TYRcXV!hZ]]!

_`e!SV!cVWf_UVU!R_U!R!SZ]]Z_X!RU[fde^V_e!hZ]]!_`e!SV!cVbfZcVU,!PYV_!

Ze!RaaVRcd!eYRe!eYVcV!^Rj!SV!dfWWZTZV_e!cVRd`_!e`!bfVdeZ`_!^VeVc!
RTTfcRTj!'W`c!ViR^a]V*!R!^Rc\VU!Z_TcVRdV!Z_!^VeVcVU!T`_df^aeZ`_!

hZeY`fe!R!T`ccVda`_UZ_X!TYR_XV!Z_!R!Tfde`^Vc&d!]ZgZ_X!`c!h`c\Z_X!

aReeVc_d!`c!Z_!eYV!_f^SVc!R_U!\Z_U!`W!Raa]ZR_TVd!`c!VbfZa^V_e!Z_!fdV!
`_!eYV!Tfde`^Vc&d!acV^ZdVd(*!eYV!=`^aR_j!^Rj!hRZgV!eYV!^VeVc!eVde!

TYRcXV!`c!Ze!^Rj!Z_deR]]!R!dVT`_U!^VeVc*!Re!_`!TYRcXV!e`!eYV!

Tfde`^Vc*!e`!ac`gZUV!TYVT\!cVRUZ_Xd,!
!

T,! @RZ]fcV!e`!KVXZdeVc!+!PYV_!R!^VeVc!YRd!de`aaVU*!`c!YRd!WRZ]VU!e`!

cVXZdeVc!R]]!`W!eYV!V_VcXj!fdVU*!eYV!=`^aR_j!hZ]]!^R\V!R!TYRcXV!e`!

eYV!Tfde`^Vc!W`c!eYV!V_VcXj!VdeZ^ReVU!e`!YRgV!SVV_!fdVU,!
=`_eZ_fVU!e`!LYVVe!G`,!=+7,..!

!

!

CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+/4+.7!

! C_!=RdV!G`8!N+/3766
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NII?K!I?GCGLNE;!IHP?K!=HFI;GQ!

!
!

!

FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!0_U!KVg,!LYVVe!G`,!=+7,..!
! ! ! ! ! ! ! ! !!!!!KVa]RTVd!/de!KVg,!LYVVe!G`,!=+7,..!

!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!

!
!

!

!
!

!

!
!

!

!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+6,..!
!

0,! E`TReZ`_!`W!FVeVcd!+!FVeVcd!W`c!R]]!dZ_X]V!WR^Z]j!cVdZUV_eZR]!dVcgZTV!

hZ]]!SV!Z_deR]]VU!`feU``cd,!!FVeVcd!W`c!`eYVc!dVcgZTVd!^Rj!SV!Z_deR]]VU!
`feU``cd!ZW!eYVj!RcV!]`TReVU!d`!eYVj!RcV!ac`eVTeVU!Wc`^!ecRWWZT!R_U!RcV!

cVRUZ]j!RTTVddZS]V!W`c!cVRUZ_X!R_U!eVdeZ_X,!!FVeVcd!hYZTY!^fde!SV!

ac`eVTeVU!Wc`^!Z_T]V^V_e!hVReYVc!hYZ]V!SVZ_X!dVcgZTVU!`c!eVdeVU!dYR]]!
SV!]`TReVU!Z_U``cd!`c!Z_!R!dfZeRS]V!Y`fdZ_X!hYVcV!dfTY!h`c\!TR_!SV!

aVcW`c^VU,!

!
FVeVcd!]`TReVU!Z_U``cd!dYR]]!SV!Rd!_VRc!Rd!a`ddZS]V!e`!eYV!dVcgZTV!

V_ecR_TV*!Z_!R!T]VR_*!Ucj!a]RTV*!cVRd`_RS]j!dVTfcV!Wc`^!Z_[fcj*!_`e!

dfS[VTe!e`!gZScReZ`_*!R_U!cVRUZ]j!RTTVddZS]V!W`c!cVRUZ_X!R_U!eVdeZ_X,!
!

C_!TRdVd!`W!^f]eZa]V!SfZ]UZ_Xd!dfTY!Rd!eh`+WR^Z]j!W]Red!`c!RaRce^V_e!

SfZ]UZ_Xd*!ZW!eYV!^VeVcd!RcV!Z_deR]]VU!Z_U``cd*!eYVj!dYR]]!SV!]`TReVU!
hZeYZ_!eYV!acV^ZdVd!dVcgVU!`c!Re!R!T`^^`_!]`TReZ`_!cVRUZ]j!RTTVddZS]V!

e`!eYV!eV_R_ed!R_U!eYV!=`^aR_j,!

!

;_!RfeY`cZkVU!cVacVdV_eReZgV!`W!eYV!=`^aR_j!hZ]]!UVeVc^Z_V!eYV!
RTTVaeRSZ]Zej!`W!eYV!^VeVc!]`TReZ`_!Z_!R]]!TRdVd,!

!

@,! LaVTZR]!=YRcXVd!
!

MYV!=`^aR_j!hZ]]!^R\V!dfTY!TYRcXVd!W`c!cVRd`_RS]V!daVTZR]!dVcgZTVd!Rd!

_VTVddRcj!e`!UZdT`fcRXV!RSfdV*!R_U!e`!^Z_Z^ZkV!dfSdZUj!`W!dfTY!dVcgZTVd!Sj!
`eYVc!Tfde`^Vcd,!!MYV!W`]]`hZ_X!dTYVUf]V!dYR]]!Raa]j!hYVcV!Raa]ZTRS]V8!

!

! /,! LaVTZR]!FVeVc!KVRUZ_Xd!
!

R, PYV_!eYV!=`^aR_j*!Re!eYV!cVbfVde!`W!eYV!Tfde`^Vc8!

!
'/(! KVRUd!R!^VeVc!`_!R!URj!`eYVc!eYR_!eYV!dTYVUf]VU!^VeVc!

cVRUZ_X!UReV*!R_U-`c!

!
'0(! CddfVd!R!hcZeeV_!SZ]]!`_!R!URj!`eYVc!eYR_!eYV!dTYVUf]VU!

SZ]]Z_X!UReV,!

!

MYV!Tfde`^Vc!hZ]]!SV!SZ]]VU!R!$1.,..!TYRcXV!f_]Vdd!eYVcV!Zd!R!
TYR_XV!Z_!eYV!Tfde`^Vc!`W!cVT`cU,!

!

S, MYV!Tfde`^Vc!^Rj!cVRU!YZd-YVc!^VeVc'd(!R_U!ac`gZUV!eYV!
cVRUZ_X'd(!e`!eYV!=`^aR_j,!!MYV!=`^aR_j!hZ]]!eYV_!TR]Tf]ReV!eYV!

R^`f_e!UfV!R_U!ac`gZUV!eYZd!Z_W`c^ReZ`_!e`!eYV!Tfde`^Vc!Re!_`!

T`de,!
!

1, G`_+LeR_URcU!FVeVc!Ic`gZdZ`_!!

R, =fde`^Vcd!dVcgVU!`_!KVdZUV_eZR]!LVcgZTV!YRgV!eYV!`aeZ`_!e`!TY``dV!R!

G`_+LeR_URcU!^VeVc,!!@`c!R!Tfde`^Vc!e`!SV!V]ZXZS]V!e`!aRceZTZaReV!Z_!

eYV!G`_+LeR_URcU!FVeVc!Ic`gZdZ`_*!eYV!Tfde`^Vc!^fde!YRgV!R!^VeVc!

eYRe!Zd!RTTVddZS]V!e`!=`^aR_j!V^a]`jVVd!R_U!eYV!Tfde`^Vc!dYR]]!YRgV!

kVc`!Z_deR_TVd!`W!f_RfeY`cZkVU!fdV*!eYVWe*!WcRfU!R_U-`c!eYcVRed!`W!

gZ`]V_TV!e`hRcU!=`^aR_j!V^a]`jVVd,!

S, ;!Tfde`^Vc!V]VTeZ_X!eYV!G`_+LeR_URcU!FVeVc!Ic`gZdZ`_!hZ]]!YRgV!R!

G`_+LeR_URcU!FVeVc!Z_deR]]VU!Re!eYVZc!acV^ZdVd*!YRgV!eYV!^VeVc!cVRU!

^R_fR]]j!^`_eY]j*!R_U!SV!dfS[VTe!e`!eYV!W`]]`hZ_X!TYRcXVd8!

Z, NaWc`_e!=YRcXV8!!$40,03*!R!`_V+eZ^V!TYRcXV!aVc!SZ]]Z_X!^VeVc!

aVc!cVbfVde!!

Ecug!Pq/!W.31387

Gzjkdkv!66!)COK.24*

Rcig!;!qh!31



ZZ, F`_eY]j!=YRcXV8!!$/2,04*!aVc!^`_eY!TYRcXV!Re!VRTY!acV^ZdV!Rd!

UVWZ_VU Sj eYV =`^aR_jod LeR_URcU!Kf]Vd!R_U!KVXf]ReZ`_d,!!

Ff]eZa]V!^VeVcVU!f_Zed!dYR]]!SV!TYRcXVU!aVc!SZ]]Z_X!^VeVc,!

T, ;!=fde`^Vc!hY`dV!TfccV_e!^VeVc!Zd!R!LeR_URcU!FVeVc!R_U!cVbfVded!R!

G`_+LeR_URcU!FVeVc!hZ]]!aRj!eYV!NaWc`_e!=YRcXV!Re!eYV!eZ^V!eYVj!
cVbfVde!eYZd!`aeZ`_!Sfe!hZ]]!_`e!aRj!eYV!^`_eY]j!TYRcXV!f_eZ]!eYV!

G`_+LeR_URcU!FVeVc!Zd!Z_deR]]VU,!

!

!

!

=`_eZ_fVU!e`!LYVVe!G`,!=+/.,..!

!
!

CddfVU8!!/0+0/+.7ii+ii+ii! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!

LVcgZTV!
<j!D!@!LTY`ee! A!K!BRVY_V]! ! ! ! ! ! ! ! ! ! H_!R_U!

;WeVc8!/+/+/.5+0/+/7!

OI!KVXf]Re`cj!;WWRZcd>ZcVTe`c!`W!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! !

! CddfVU!N_UVc!;feY,!`W!
AcVV_!<Rj*!PZdT`_dZ_FRcbfVeeV*!FZTYZXR_! ! ! ! ! ! ! !

! FZTY!IfS]ZT!LVcg!=`^^!

! >ReVU8!/0+/4+.7ii+ii+ii!
! C_!=RdV!G`8!N+/37660.054
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!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!
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!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+7,..!

!
@,! LaVTZR]!=YRcXVd!

!

MYV!=`^aR_j!hZ]]!^R\V!dfTY!TYRcXVd!W`c!cVRd`_RS]V!daVTZR]!dVcgZTVd!Rd!
_VTVddRcj!e`!UZdT`fcRXV!RSfdV*!R_U!e`!^Z_Z^ZkV!dfSdZUj!`W!dfTY!dVcgZTVd!Sj!

`eYVc!Tfde`^Vcd,!!MYV!W`]]`hZ_X!dTYVUf]V!dYR]]!Raa]j!hYVcV!Raa]ZTRS]V8!

!
! /,! LaVTZR]!FVeVc!KVRUZ_Xd!

!

R, PYV_!eYV!=`^aR_j*!Re!eYV!cVbfVde!`W!eYV!Tfde`^Vc8!

!
'/(! KVRUd!R!^VeVc!`_!R!URj!`eYVc!eYR_!eYV!dTYVUf]VU!^VeVc!

cVRUZ_X!UReV*!R_U-`c!

!
'0(! CddfVd!R!hcZeeV_!SZ]]!`_!R!URj!`eYVc!eYR_!eYV!dTYVUf]VU!

SZ]]Z_X!UReV,!

!
MYV!Tfde`^Vc!hZ]]!SV!SZ]]VU!R!$1.,..!TYRcXV!f_]Vdd!eYVcV!Zd!R!

TYR_XV!Z_!eYV!Tfde`^Vc!`W!cVT`cU,!

!
S, MYV!Tfde`^Vc!^Rj!cVRU!YZd-YVc!^VeVc'd(!R_U!ac`gZUV!eYV!

cVRUZ_X'd(!e`!eYV!=`^aR_j,!!MYV!=`^aR_j!hZ]]!eYV_!TR]Tf]ReV!eYV!

R^`f_e!UfV!R_U!ac`gZUV!eYZd!Z_W`c^ReZ`_!e`!eYV!Tfde`^Vc!Re!_`!
T`de,!

!

!
!

!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

!
!

!

=`_eZ_fVU!e`!LYVVe!G`,!=+//,..!

!

!

CddfVU8!!ii+ii+ii! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!A!K!BRVY_V]!! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!5+0/+/7!

>ZcVTe`c!`W!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

FRcbfVeeV*!FZTYZXR_!! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!ii+ii+ii!

! C_!=RdV!G`8!N+0.054
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CddfVU8!!/0+00+/.! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!
<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+//!

OI!?ieVc_R]!;WWRZcd!! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!
! >ReVU8!/0+0/+/.!

! C_!=RdV!G`8!N+/4/44

NII?K!I?GCGLNE;!IHP?K!=HFI;GQ!
!

!

!
!

FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2eY!KVg,!LYVVe!G`,!=+//,..!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KVa]RTVd!1cU!KVg,!LYVVe!G`,!=+//,..!
!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!
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!
!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+/.,..!

0,! FVeVc!MVde!=YRcXV! $11,..!
!

1,! KVT`__VTeZ`_!<Z]]Z_X!l!LR^V!=fde`^Vc!

MYV!=`^aR_j&d!cReV!dTYVUf]Vd!Rddf^V!T`_eZ_f`fd!fdV!`W!dVcgZTV!W`c!

VieV_UVU!aVcZ`Ud!R_U!U`!_`e!T`_eV^a]ReV!eV^a`cRcj!UZdT`__VTeZ`_!ViTVae!
Z_!eY`dV!TRdVd!hYVcV!Ze!Zd!cVbfVdeVU!Sj!dVRd`_R]!Tfde`^Vcd!`c!`eYVcd!

hY`!`TTfaj!acV^ZdVd!aRce!`W!eYV!eZ^V,!!MV^a`cRcj!UZdT`__VTeZ`_!Sj!R_j!

Tfde`^Vc!dYR]]!_`e!g`ZU!cVda`_dZSZ]Zej!W`c!R__fR]!^Z_Z^f^!TYRcXVd!`c!
aRj^V_e!`W!eYV!R__fR]!^`_eY]j!WZiVU!TYRcXV,!!

C_!eYV!VgV_e!`W!UZdT`__VTeZ`_*!hYV_!dVcgZTV!Zd!cVdf^VU!Re!eYV!dR^V!

acV^ZdVd!Sj!eYV!dR^V!Tfde`^Vc!hZeYZ_!R!/0+^`_eY!aVcZ`U*!R_U!ZW!eYVcV!
YRd!SVV_!_`!dVcgZTV!Re!dfTY!]`TReZ`_!e`!R_`eYVc!Tfde`^Vc!UfcZ_X!eYV!

Z_eVcgV_Z_X!aVcZ`U*!eYV!Tfde`^Vc!dYR]]!SV!SZ]]VU!eYV!WZiVU!TYRcXVd)!

W`c!eYV!UZdT`__VTeZ`_!aVcZ`U*!a]fd!R!TYRcXV!dYR]]!SV!^RUV!RTT`cUZ_X!e`!
eYV!W`]]`hZ_X!T`_UZeZ`_d8!!

!

! R,! @`c!eYV!XV_VcR]!V]VTecZT!dVcgZTV!eYV!TYRcXV!dYR]]!SV8!
!

>fcZ_X!KVXf]Rc!B`fcd))!+!;]]!MVccZe`cj!LVcgVU!!!!!$4.,..!!

HfedZUV!KVXf]Rc!B`fcd!!+!;]]!MVccZe`cj!LVcgVU!!!!!$7.,..!!
!

S,! @`c!dVaRcReV]j!^VeVcVU!dVcgZTV!'hReVc!YVReZ_X*!daRTV!YVReZ_X*!

VeT,(*!eYVcV!dYR]]!SV!_`!RUUZeZ`_R]!TYRcXV!hYV_!dfTY!dVcgZTV!Zd!

cVT`__VTeVU!R]`_X!hZeY!eYV!Tfde`^Vc&d!XV_VcR]!V]VTecZT!dVcgZTV,!!!
! !

)! MYVdV!WZiVU!TYRcXV!SZ]]Z_Xd!dYR]]!_`e!Raa]j!e`!Tfde`^Vcd!

! UZdT`__VTeVU!W`c!_`_aRj^V_e,!!
))! KVXf]Rc!B`fcd!RcV!UVWZ_VU!Rd!F`_URj!eYc`fXY!@cZURj*!58..R^!e`!

181.a^!=LM!'Cc`_!KZgVc!LjdeV^(!R_U!581.R^!e`!28..a^!?>M!

'C_eVXcReVU!LjdeV^(*!_`e!Z_T]fUZ_X!eY`dV!URjd!UVdZX_ReVU!Rd!
T`^aR_j Y`]ZURjd `c ]VXR] Y`]ZURjd W`c GVh QVRcod >Rj* 

FV^`cZR]!>Rj*!C_UVaV_UV_TV!>Rj*!ERS`c!>Rj*!MYR_\dXZgZ_X!>Rj*!

R_U!=YcZde^Rd!>Rj,!
!

T,! MYV!Raac`acZReV!cVXf]Rc!`c!`fedZUV!cVXf]Rc!Y`fcd!TYRcXVd!hZ]]!

Raa]j!Z_!dZefReZ`_d hYV_ cVefc_Z_X e` eYV Tfde`^Vcod ]`TReZ`_ R 
dVT`_U!'R_U!VRTY!dfSdVbfV_e(!eZ^V!e`!aVcW`c^!cVbfZcVU!h`c\*!hYV_!

eYV!dVT`_U!'R_U!VRTY!dfSdVbfV_e(!TR]]!Zd!cVbfZcVU!UfV!e`!eYV!

Tfde`^Vc!_`e!SVZ_X!acVdV_e!`c!SVZ_X!cVRUj!W`c!eYV!=`^aR_j!e`!
aVcW`c^!eYV!cVbfVdeVU!h`c\,!

!

2,! N_Y`_`cVU!=YVT\d!;_U!?]VTec`_ZT!McR_dWVcd!
PYV_!R!Tfde`^Vc!ZddfVd!R!TYVT\!`c!RfeY`cZkVd!R_!V]VTec`_ZT!ecR_dWVc!

aRj^V_e!e`!eYV!=`^aR_j!eYRe!R!SR_\!`c!`eYVc!WZ_R_TZR]!Z_deZefeZ`_!

WRZ]d!e`!Y`_`c!'W`c!cVRd`_d!`W!Z_dfWWZTZV_e!Wf_Ud*!RTT`f_e!T]`dVU*!

de`a!aRj^V_e!`cUVc!ZddfVU*!VeT,(*!eYV!Tfde`^Vc!dYR]]!SV!SZ]]VU!R_!
RUUZeZ`_R]!TYRcXV!`W!$0.,..!aVc!TYVT\!`c!V]VTec`_ZT!ecR_dWVc,!

!

3,!!!!=`__VTeZ`_!`c!>ZdT`__VTeZ`_!HfedZUV!KVXf]Rc!P`c\Z_X!B`fcd!
PYV_!Raa]ZTReZ`_!Zd!^RUV!W`c!dVcgZTV!hZeY!eYV!cVbfVde!eYRe!^VeVcd!SV!

T`__VTeVU!`c!UZdT`__VTeVU!`fedZUV!cVXf]Rc!Y`fcd!`c!`_!LRefcURjd*!

Lf_URjd!`c!Y`]ZURjd*!eYV!TYRcXVd!daVTZWZVU!W`c!cVT`__VTeZ`_d!`fedZUV!
cVXf]Rc!Y`fcd!dYR]]!Raa]j,!

=`_eZ_fVU!e`!LYVVe!G`,!=+/0,..!
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!
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!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+/.,..!

0,! FVeVc!MVde!=YRcXV! $11,..!
!

1,! KVT`__VTeZ`_!<Z]]Z_X!l!LR^V!=fde`^Vc!

MYV!=`^aR_j&d!cReV!dTYVUf]Vd!Rddf^V!T`_eZ_f`fd!fdV!`W!dVcgZTV!W`c!
VieV_UVU!aVcZ`Ud!R_U!U`!_`e!T`_eV^a]ReV!eV^a`cRcj!UZdT`__VTeZ`_!ViTVae!

Z_!eY`dV!TRdVd!hYVcV!Ze!Zd!cVbfVdeVU!Sj!dVRd`_R]!Tfde`^Vcd!`c!`eYVcd!

hY`!`TTfaj!acV^ZdVd!aRce!`W!eYV!eZ^V,!!MV^a`cRcj!UZdT`__VTeZ`_!Sj!R_j!
Tfde`^Vc!dYR]]!_`e!g`ZU!cVda`_dZSZ]Zej!W`c!R__fR]!^Z_Z^f^!TYRcXVd!`c!

aRj^V_e!`W!eYV!R__fR]!^`_eY]j!WZiVU!TYRcXV,!!

C_!eYV!VgV_e!`W!UZdT`__VTeZ`_*!hYV_!dVcgZTV!Zd!cVdf^VU!Re!eYV!dR^V!

acV^ZdVd!Sj!eYV!dR^V!Tfde`^Vc!hZeYZ_!R!/0+^`_eY!aVcZ`U*!R_U!ZW!eYVcV!
YRd!SVV_!_`!dVcgZTV!Re!dfTY!]`TReZ`_!e`!R_`eYVc!Tfde`^Vc!UfcZ_X!eYV!

Z_eVcgV_Z_X!aVcZ`U*!eYV!Tfde`^Vc!dYR]]!SV!SZ]]VU!eYV!WZiVU!TYRcXVd)!

W`c!eYV!UZdT`__VTeZ`_!aVcZ`U*!a]fd!R!TYRcXV!dYR]]!SV!^RUV!RTT`cUZ_X!e`!
eYV!W`]]`hZ_X!T`_UZeZ`_d8!!

!

! R,! @`c!eYV!XV_VcR]!V]VTecZT!dVcgZTV!eYV!TYRcXV!dYR]]!SV8!
!

>fcZ_X!KVXf]Rc!B`fcd))!+!;]]!MVccZe`cj!LVcgVU!!!!!$4.,..!!

HfedZUV!KVXf]Rc!B`fcd!!+!;]]!MVccZe`cj!LVcgVU!!!!!$7.,..!!
!

S,! @`c!dVaRcReV]j!^VeVcVU!dVcgZTV!'hReVc!YVReZ_X*!daRTV!YVReZ_X*!

VeT,(*!eYVcV!dYR]]!SV!_`!RUUZeZ`_R]!TYRcXV!hYV_!dfTY!dVcgZTV!Zd!
cVT`__VTeVU!R]`_X!hZeY!eYV!Tfde`^Vc&d!XV_VcR]!V]VTecZT!dVcgZTV,!!!

! !

)! MYVdV!WZiVU!TYRcXV!SZ]]Z_Xd!dYR]]!_`e!Raa]j!e`!Tfde`^Vcd!
! UZdT`__VTeVU!W`c!_`_aRj^V_e,!!

))! KVXf]Rc!B`fcd!RcV!UVWZ_VU!Rd!F`_URj!eYc`fXY!@cZURj*!58..R^!e`!

181.a^!=LM!'Cc`_!KZgVc!LjdeV^(!R_U!581.R^!e`!28..a^!?>M!

'C_eVXcReVU!LjdeV^(*!_`e!Z_T]fUZ_X!eY`dV!URjd!UVdZX_ReVU!Rd!
T`^aR_j Y`]ZURjd `c ]VXR] Y`]ZURjd W`c GVh QVRcod >Rj* 

FV^`cZR]!>Rj*!C_UVaV_UV_TV!>Rj*!ERS`c!>Rj*!MYR_\dXZgZ_X!>Rj*!

R_U!=YcZde^Rd!>Rj,!
!

T,! MYV!Raac`acZReV!cVXf]Rc!`c!`fedZUV!cVXf]Rc!Y`fcd!TYRcXVd!hZ]]!

Raa]j!Z_!dZefReZ`_d hYV_ cVefc_Z_X e` eYV Tfde`^Vcod ]`TReZ`_ R 
dVT`_U!'R_U!VRTY!dfSdVbfV_e(!eZ^V!e`!aVcW`c^!cVbfZcVU!h`c\*!hYV_!

eYV!dVT`_U!'R_U!VRTY!dfSdVbfV_e(!TR]]!Zd!cVbfZcVU!UfV!e`!eYV!

Tfde`^Vc!_`e!SVZ_X!acVdV_e!`c!SVZ_X!cVRUj!W`c!eYV!=`^aR_j!e`!
aVcW`c^!eYV!cVbfVdeVU!h`c\,!

!

2,! N_Y`_`cVU!=YVT\d!;_U!?]VTec`_ZT!McR_dWVcd!
PYV_!R!Tfde`^Vc!ZddfVd!R!TYVT\!`c!RfeY`cZkVd!R_!V]VTec`_ZT!ecR_dWVc!

aRj^V_e!e`!eYV!=`^aR_j!eYRe!R!SR_\!`c!`eYVc!WZ_R_TZR]!Z_deZefeZ`_!

WRZ]d!e`!Y`_`c!'W`c!cVRd`_d!`W!Z_dfWWZTZV_e!Wf_Ud*!RTT`f_e!T]`dVU*!
de`a!aRj^V_e!`cUVc!ZddfVU*!VeT,(*!eYV!Tfde`^Vc!dYR]]!SV!SZ]]VU!R_!

RUUZeZ`_R]!TYRcXV!`W!$0.,..!aVc!TYVT\!`c!V]VTec`_ZT!ecR_dWVc,!

!
3,!!!!=`__VTeZ`_!`c!>ZdT`__VTeZ`_!HfedZUV!KVXf]Rc!P`c\Z_X!B`fcd!

PYV_!Raa]ZTReZ`_!Zd!^RUV!W`c!dVcgZTV!hZeY!eYV!cVbfVde!eYRe!^VeVcd!SV!

T`__VTeVU!`c!UZdT`__VTeVU!`fedZUV!cVXf]Rc!Y`fcd!`c!`_!LRefcURjd*!

Lf_URjd!`c!Y`]ZURjd*!eYV!TYRcXVd!daVTZWZVU!W`c!cVT`__VTeZ`_d!`fedZUV!
cVXf]Rc!Y`fcd!dYR]]!Raa]j,!

=`_eZ_fVU!e`!LYVVe!G`,!=+/0,..!

CddfVU8!!/0+1.+/1! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!

<j!>!F!>VccZT\d! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/2!
;dde,!OI!l!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!

! >ReVU8!/0+/7+/1!
! C_!=RdV!G`8!N+/5052
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!

FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!HcZXZ_R]!LYVVe!G`,!=+/0,..!

'KVW`c^ReeVU!KReV!<``\(!! ! ! ! ! ! ! !!!!!
!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!

!

!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+//,..!

!
A,! HeYVc!=`_UZeZ`_d!`W!LVcgZTV!

!

/,! LVcgZTV!>ZdT`__VTe!+!LVcgZTV!e`!eYV!Tfde`^Vc&d!acV^ZdVd!^Rj!SV!
UZdT`__VTeVU!Sj!eYV!=`^aR_j!f_UVc!eYV!W`]]`hZ_X!T`_UZeZ`_d8!

!

R,! ;e!=fde`^Vc&d!KVbfVde!
'/(! Na`_!MVc^Z_ReZ`_!+!MYV!=`^aR_j!hZ]]!UZdT`__VTe!dVcgZTV!hZeY!_`!

TYRcXV!e`!eYV!Tfde`^Vc!fa`_!UfV!_`eZTV!Rd!ac`gZUVU!V]dVhYVcV!

Z_!eYVdV!cf]Vd,!!B`hVgVc*!ZW!cVde`cReZ`_!`W!dVcgZTV!Re!eYV!

dR^V!]`TReZ`_!Zd!cVbfVdeVU!Sj!eYV!dR^V!Tfde`^Vc!`c!ac`aVcej!
`h_Vc'd(*!R!cVT`__VTe!TYRcXV!hZ]]!SV!Raa]ZVU,!!MYV!cVT`__VTe!

TYRcXV!hZ]]!SV!Z_TcVRdVU!Sj!eYV!R^`f_e!`W!eYV!^Z_Z^f^!TYRcXV!

Z_!eYV!Raa]ZTRS]V!cReV!dTYVUf]V!W`c!eYV!^`_eYd!dVcgZTV!hRd!
UZdT`__VTeVU*!ac`gZUVU!dfTY!cVT`__VTe!Zd!^RUV!UfcZ_X!eYV!

ehV]gV!'/0(!^`_eY!aVcZ`U!Z^^VUZReV]j!W`]]`hZ_X!UZdT`__VTe,!

!
'0(! @`c!KVaRZcd!+!MYV!=`^aR_j!hZ]]!eV^a`cRcZ]j!UZdT`__VTe!dVcgZTV!

e`!WRTZ]ZeReV!cVaRZcd!`c!`eYVc!h`c\!`_!eYV!Tfde`^Vc&d!

VbfZa^V_e!`c!acV^ZdVd,!!LaVTZR]!dVcgZTV!TYRcXVd!Rd!dVe!W`ceY!
Z_!LVTeZ`_!CC*!@*!hZ]]!SV!Raa]ZTRS]V,!

!

! S,! ;e!=`^aR_j&d!HaeZ`_!+!=`^^VcTZR]!R_U!C_UfdecZR]!
! ! ! ';]d`!dVV!Kf]V!CC*!>(!

!

'/(! PZeY!>fV!G`eZTV!+!MYV!=`^aR_j!^Rj!UZdT`__VTe!dVcgZTV!fa`_!UfV!
_`eZTV!W`c!R_j!`W!eYV!W`]]`hZ_X!cVRd`_d8!

!

'R(! @`c!gZ`]ReZ`_!`W!eYVdV!cf]Vd!R_U!cVXf]ReZ`_d,!

!
'S(! @`c!WRZ]fcV!e`!Wf]WZ]]!T`_ecRTefR]!`S]ZXReZ`_d,!

!

'T(! @`c!WRZ]fcV!e`!ac`gZUV!cVRd`_RS]V!RTTVdd!e`!eYV!Tfde`^Vc&d!
acV^ZdVd,!

!

'U(! @`c!WRZ]fcV!e`!aRj!R_j!SZ]]!hZeYZ_!eYV!VdeRS]ZdYVU!
T`]]VTeZ`_!aVcZ`U,!

!

'V(! @`c!WRZ]fcV!e`!ac`gZUV!UVa`dZed!Rd!ac`gZUVU!V]dVhYVcV!Z_!
eYVdV!cf]Vd,!

!

'W(! Na`_!hcZeeV_!_`eZTV!Wc`^!X`gVc_^V_eR]!Z_daVTeZ`_!
RfeY`cZeZVd!`W!T`_UV^_ReZ`_!`W!eYV!Tfde`^Vc&d!WRTZ]ZeZVd!

`c!acV^ZdVd,!

!
'X(! @`c!WcRfUf]V_e!cVacVdV_eReZ`_!Rd!e`!eYV!fdV!`W!dVcgZTV,!

!

!
!

!

!

=`_eZ_fVU!e`!LYVVe!G`,!=+/1,..!

!
!

CddfVU8!!.0+03+.6! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!

<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/.+/.+.5!
OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!

! >ReVU8!/.+.7+.5!
! C_!=RdV!G`8!N+/3/30

Ecug!Pq/!W.31387

Gzjkdkv!66!)COK.24*

Rcig!25!qh!31



NII?K!I?GCGLNE;!IHP?K!=HFI;GQ!
!

!

!
!

FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!HcZXZ_R]!LYVVe!G`,!=+/1,..!

'KVW`c^ReeVU!KReV!<``\(!
!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!

! =`_eZ_fVU!Wc`^!LYVVe!G`,!=+/0,..!

!
'0(! PZeY`fe!G`eZTV!+!MYV!=`^aR_j!cVdVcgVd!eYV!cZXYe!e`!UZdT`__VTe!

dVcgZTV!hZeY`fe!_`eZTV!W`c!R_j!`W!eYV!W`]]`hZ_X!cVRd`_d8!

!
'R(! PYVcV!YRkRcU`fd!T`_UZeZ`_d!ViZde!Z_!eYV!Tfde`^Vc&d!

WRTZ]ZeZVd,!

!
'S(! PYVcV!eYV!Tfde`^Vc&d!fdV!`W!dVcgZTV!RUgVcdV]j!RWWVTed!eYV!

=`^aR_j&d!WRTZ]ZeZVd!`c!dVcgZTV!e`!`eYVc!Tfde`^Vcd,!

!

'T(! @`c!f_RfeY`cZkVU!cVT`__VTeZ`_!RWeVc!UZdT`__VTeZ`_!hZeY!UfV!
_`eZTV,!

!

'U(! @`c!f_RfeY`cZkVU!fdV!`W!`c!eR^aVcZ_X!hZeY!eYV!=`^aR_j&d!
dVcgZTV!`c!WRTZ]ZeZVd,!

!

'1(! KVT`__VTe!+!;WeVc!dVcgZTV!YRd!SVV_!UZdT`_eZ_fVU!Re!eYV!
=`^aR_j&d!`aeZ`_!W`c!R_j!`W!eYV!RS`gV!cVRd`_d*!dVcgZTV!hZ]]!SV!

cVT`__VTeVU!`_]j!RWeVc!eYV!Tfde`^Vc!YRd!eR\V_!_VTVddRcj!

T`ccVTeZgV!RTeZ`_!R_U!^RUV!dReZdWRTe`cj!RccR_XV^V_e!W`c!aRj^V_e!
`W!R]]!WVVd!R_U!TYRcXVd*!Z_T]fUZ_X!R_j!Raa]ZTRS]V!cVT`__VTe!

WVVd!R_U!UVa`dZed!e`!XfRcR_eVV!aRj^V_e!W`c!dVcgZTV,!

!
0,! KReV!;aa]ZTReZ`_!+!MYV!cReVd!daVTZWZVU!Z_!eYZd!dTYVUf]V!RcV!acVUZTReVU!

fa`_!eYV!UV]ZgVcj!`W!VRTY!T]Rdd!`W!dVcgZTV!e`!R!dZ_X]V!^VeVcZ_X!a`Z_e!

W`c!eYV!e`eR]!cVbfZcV^V_ed!`W!VRTY!dVaRcReV!acV^ZdVd!`W!eYV!Tfde`^Vc*!
f_]Vdd!`eYVchZdV!ac`gZUVU!W`c!Z_!eYVdV!cf]Vd!R_U!cVXf]ReZ`_d,!!C_!_`!

TRdV!^Rj!dVcgZTV!SV!dYRcVU!hZeY!R_`eYVc!`c!ecR_d^ZeeVU!`WW!eYV!

acV^ZdVd!Re!hYZTY!Ze!Zd!UV]ZgVcVU,!!LVcgZTV!Re!UZWWVcV_e!a`Z_ed!R_U!Re!

UZWWVcV_e!acV^ZdVd!dYR]]!SV!dVaRcReV]j!^VeVcVU!R_U!dVaRcReV]j!SZ]]VU,!
!

R,! LV]VTeZ`_!`W!KReVd!+!C_!d`^V!TRdVd!eYV!Tfde`^Vc!Zd!V]ZXZS]V!e`!

eR\V!dVcgZTV!f_UVc!R_j!`_V!`c!eh`!`c!^`cV!cReVd,!!Na`_!cVbfVde*!
eYV!=`^aR_j!hZ]]!RUgZdV!eYV!Tfde`^Vc!Z_!eYV!dV]VTeZ`_!`W!eYV!

cReV!hYZTY!hZ]]!XZgV!YZ^!eYV!]`hVde!T`de!`W!dVcgZTV*!SRdVU!`_!

eYV!Z_W`c^ReZ`_!ac`gZUVU!e`!eYV!=`^aR_j*!Sfe!eYV!cVda`_dZSZ]Zej!
W`c!eYV!dV]VTeZ`_!`W!eYV!cReV!]ZVd!hZeY!eYV!Tfde`^Vc,!

!

;WeVc!eYV!Tfde`^Vc!YRd!dV]VTeVU!eYV!cReV!f_UVc!hYZTY!YV!V]VTed!
e`!eR\V!dVcgZTV*!eYV!Tfde`^Vc!hZ]]!_`e!SV!aVc^ZeeVU!e`!TYR_XV!

Wc`^!eYRe!cReV!e`!R_`eYVc!cReV!f_eZ]!Re!]VRde!ehV]gV!^`_eYd!YRgV!

V]RadVU,!!GVZeYVc!hZ]]!eYV!Tfde`^Vc!SV!aVc^ZeeVU!e`!VgRUV!eYZd!
cf]V!Sj!eV^a`cRcZ]j!eVc^Z_ReZ_X!dVcgZTV,!!B`hVgVc*!eYV!=`^aR_j!

^Rj*!Re!Zed!`aeZ`_*!hRZgV!eYV!ac`gZdZ`_d!`W!eYZd!aRcRXcRaY!hYVcV!

Ze!RaaVRcd!eYRe!R_!VRc]ZVc!TYR_XV!Zd!cVbfVdeVU!W`c!aVc^R_V_e!
cReYVc!eYR_!W`c!eV^a`cRcj!`c!dVRd`_R]!RUgR_eRXV,!!MYV!Z_eV_e!`W!

eYZd!cf]V!Zd!e`!ac`YZSZe!WcVbfV_e!dYZWed!Wc`^!cReV!e`!cReV,!

!
G`!cVWf_U!hZ]]!SV!^RUV!`W!eYV!UZWWVcV_TV!Z_!TYRcXVd!f_UVc!

UZWWVcV_e!cReVd!Raa]ZTRS]V!e`!eYV!dR^V!T]Rdd!`W!dVcgZTV,!

!

=`_eZ_fVU!e`!LYVVe!G`,!=+/2,..!

!
!

CddfVU8!!.0+03+.6! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!

<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/.+/.+.5!
OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!

AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!

! >ReVU8!/.+.7+.5!
! C_!=RdV!G`8!N+/3/30

Ecug!Pq/!W.31387

Gzjkdkv!66!)COK.24*

Rcig!26!qh!31
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FIL=!O`]!G`!6+?E?=MKC=!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!/de!KVg,!LYVVe!G`,!=+/2,..!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!KVa]RTVd!HcZXZ_R]!LYVVe!G`,!=+/2,..!
!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!
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!
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!

!

!
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!

!
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!

!

!
!

!

!
!

!

!
!

!

K!
!

!

K!

=`_eZ_fVU!Wc`^!LYVVe!G`,!=+/1,..!

!
S,! ;aRce^V_e!<fZ]UZ_Xd!R_U!Ff]eZa]V!>hV]]Z_Xd!+!;_!RaRce^V_e!

SfZ]UZ_X!`c!^f]eZa]V!UhV]]Z_X!dYR]]!SV!T`_dZUVcVU!Rd!`_V!

T`_eRZ_Z_X!_Z_V!`c!^`cV!c``^d!Z_!hYZTY!dZ_X]V!c``^d*!dfZeVd!`c!
Xc`fad!`W!c``^d!YRgV!Z_UZgZUfR]!T``\Z_X!R_U!\ZeTYV_!dZ_\!

RTT`^^`UReZ`_d,!!LVcgZTV!dfaa]ZVU!eYc`fXY!R!dZ_X]V!^VeVc!e`!R_!

RaRce^V_e!SfZ]UZ_X!`c!^f]eZa]V!UhV]]Z_X!T`_eRZ_Z_X!]Vdd!eYR_!
eYcVV!RaRce^V_ed!^Rj!SV!SZ]]VU!`_!eYV!cVdZUV_eZR]!dVcgZTV!cReVd!

`_!R!dZ_X]V!Tfde`^Vc!SRdZd,!!LVcgZTV!dfaa]ZVU!eYc`fXY!R!dZ_X]V!

^VeVc!e`!R_!RaRce^V_e!SfZ]UZ_X!`c!^f]eZa]V!UhV]]Z_X!T`_eRZ_Z_X!

eYcVV!`c!^`cV!RaRce^V_ed!dYR]]!SV!SZ]]VU!Z_!RTT`cUR_TV!hZeY!eYV!
W`]]`hZ_X!ac`gZdZ`_d8!

!

'/(! ;aRce^V_e!<fZ]UZ_Xd!`c!Ff]eZa]V!>hV]]Z_Xd!=`_eRZ_Z_X!MYcVV!
`c!@`fc!;aRce^V_ed!+!MYV!Tfde`^Vc!^Rj!YRgV!eYV!`aeZ`_!`W!

SVZ_X!SZ]]VU!f_UVc!VZeYVc!eYV!KVdZUV_eZR]!LVcgZTV!KReV*!

eYV!KVdZUV_eZR]!?]VTecZT!BVReZ_X!LVcgZTV!KReV!W`c!V]VTecZT!
YVReZ_X!Tfde`^Vcd*!`c!eYV!Raac`acZReV!AV_VcR]!LVcgZTV!`c!

=`^^VcTZR]!R_U!C_UfdecZR]!LVcgZTV!KReV,!!@`c!eYV!afca`dV!

`W!SZ]]Z_X!f_UVc!VZeYVc!eYV!KVdZUV_eZR]!LVcgZTV!KReV*!`c!
eYV!KVdZUV_eZR]!?]VTecZT!BVReZ_X!LVcgZTV!KReV*!eYV!Z_ZeZR]!

TYRcXV*!eYV!\Z]`hRee+Y`fc!S]`T\d!R_U!eYV!^Z_Z^f^!TYRcXV!

dYR]]!SV!^f]eZa]ZVU!Sj!eYV!_f^SVc!`W!RaRce^V_ed!dVcgVU!
eYc`fXY!`_V!^VeVc,!

!

'0(! ;aRce^V_e!<fZ]UZ_Xd!`c!Ff]eZa]V!>hV]]Z_Xd!=`_eRZ_Z_X!@ZgV!
`c!F`cV!;aRce^V_ed!+!MYV!Tfde`^Vc!dYR]]!SV!SZ]]VU!f_UVc!

eYV!Raac`acZReV!AV_VcR]!LVcgZTV!`c!=`^^VcTZR]!R_U!

C_UfdecZR]!LVcgZTV!KReV,!

!
'1(! #FRdeVc!FVeVcZ_X#!hZ]]!SV!]Z^ZeVU!e`!ViZdeZ_X!Tfde`^Vcd,!

!

T,! B`^Vd!`c!>`c^Ze`cZVd!W`c!Ac`fad!HeYVc!MYR_!IcZgReV!@R^Z]j!N_Zed!
LVcgZTV!dfaa]ZVU!eYc`fXY!R!dZ_X]V!^VeVc!e`!c``^Z_X!Y`fdVd*!

U`c^Ze`cZVd*!_fcdVd&!Y`^Vd*!R_U!`eYVc!dZ^Z]Rc]j!`TTfaZVU!

SfZ]UZ_Xd!T`_eRZ_Z_X!d]VVaZ_X!RTT`^^`UReZ`_d!W`c!^`cV!eYR_!dZi!
aVcd`_d!dYR]]!SV!T]RddZWZVU!Rd!T`^^VcTZR]!R_U!SZ]]VU!`_!eYV!

Raac`acZReV!dVcgZTV!cReV,!

!
U,! @Rc^!LVcgZTV!+!LVcgZTV!dYR]]!SV!RgRZ]RS]V!e`!WRc^d!W`c!

cVdZUV_eZR]!fdV!f_UVc!VZeYVc!eYV!KVdZUV_eZR]!LVcgZTV!KReV*!`c!

eYV!KVdZUV_eZR]!?]VTecZT!BVReZ_X!LVcgZTV!KReV!W`c!YVReZ_X!
Tfde`^Vcd*!R_U!Z_!RUUZeZ`_!dVcgZTV!^Rj!SV!fdVU!eYc`fXY!eYV!dR^V!

^VeVc!W`c!R_j!afca`dV!Rd!]`_X!Rd!dfTY!fdV!Zd!T`_WZ_VU!e`!dVcgZTV!

W`c!eYV!Tf]efcV*!ac`TVddZ_X!R_U!YR_U]Z_X!`W!ac`UfTed!Xc`h_!R_U!
fdVU!`_!eYV!Tfde`^Vc&d!WRc^,!!NdV!`W!dVcgZTV!W`c!afca`dVd!`eYVc!

eYR_!dVe!W`ceY!RS`gV!dYR]]!SV!dVcgVU!R_U!SZ]]VU!`_!eYV!

Raac`acZReV!=`^^VcTZR]!KReV,!
!

!

!

=`_eZ_fVU!e`!LYVVe!G`,!=+/3,..!

!
CddfVU8!!/0+0/+.7! ! ! ! ! ! ! ! ! ?WWVTeZgV!W`c!LVcgZTV!

<j!D!@!LTY`ee! ! ! ! ! ! ! ! ! ! H_!R_U!;WeVc8!/+/+/.!

OI!KVXf]Re`cj!;WWRZcd! ! ! ! ! ! ! ! CddfVU!N_UVc!;feY,!`W!
AcVV_!<Rj*!PZdT`_dZ_! ! ! ! ! ! ! ! FZTY!IfS]ZT!LVcg!=`^^!

! >ReVU8!/0+/4+.7!

! C_!=RdV!G`8!N+/3766
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!

! '&%!*9,5.,7.!);3/8!$!)/1;3,92658=+/748!,5.!'65.292658!60!*/7<2-/!

!

!
!

!

!
!

!

!
!

!

!

!
!

!

!
!

!

!
!

!

!
!

!

K!
K!

K!

>!
!

!

!

!
!

!

!
!

K!
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!
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=`_eZ_fVU!Wc`^!LYVVe!G`,!=+/2,..!

! ! ! ! !
! !

! ! ! V,! LVRd`_R]!LVcgZTV!l!;!dVRd`_R]!Tfde`^Vc!Zd!UVWZ_VU!Rd!`_V!hY`!

_`c^R]]j!`TTfaZVd!acV^ZdVd!`_]j!UfcZ_X!eYV!df^^Vc!^`_eYd*!`c!`_]j!
UfcZ_X!eYV!hZ_eVc!^`_eYd,!

!

1,! I`hVc!@RTe`c!<Z]]Z_X!;U[fde^V_e!
NdV!`W!V_VcXj!Sj!eYV!=fde`^Vc!dYR]]!SV!^RZ_eRZ_VU!Re!R!a`hVc!WRTe`c!`W!

VZXYej+WZgV!aVcTV_e!'63%(,!!LY`f]U!eYV!=fde`^Vc&d!RgVcRXV!a`hVc!WRTe`c!

WR]]!SV]`h!VZXYej+WZgV!aVcTV_e!'63%(*!UfcZ_X!eYV!aVcZ`U!`W!^RiZ^f^!fdV!

Z_!R!SZ]]Z_X!^`_eY*!eYV_!eYV!UV^R_U!TYRcXV!W`c!SZ]]Z_X!afca`dVd!hZ]]!
SV!RU[fdeVU!Sj!Raa]jZ_X!R!WcRTeZ`_!eYV!_f^VcRe`c!`W!hYZTY!dYR]]!SV!

VZXYej+!WZgV!aVcTV_e!'63%(!R_U!eYV!UV_`^Z_Re`c!eYV!RTefR]!a`hVc!

WRTe`c,!!MYV!=`^aR_j!^Rj*!Re!Zed!`aeZ`_*!UVeVc^Z_V!eYV!a`hVc!WRTe`c!Sj!
eVde!`c!Sj!aVc^R_V_e]j!Z_deR]]VU!^VRdfcZ_X!VbfZa^V_e,!

!

B,! <fUXVe!<Z]]Z_X!I]R_!
!

/,! >VWZ_ZeZ`_8!!MYV!<fUXVe!<Z]]Z_X!I]R_!UZdecZSfeVd!eYV!VdeZ^ReVU!R__fR]!

aRj^V_ed!cVbfZcVU!Z_e`!VbfR]!R^`f_ed!`gVc!R!/0+^`_eY!aVcZ`U!e`!]VddV_!
eYV!Z^aRTe!`W!]RcXV!SZ]]d!Z_TfccVU!Z_!R!WVh!T`_dVTfeZgV!^`_eYd,!

!

0,! ;gRZ]RSZ]Zej8!!MYV!<fUXVe!<Z]]Z_X!I]R_!Zd!RgRZ]RS]V!e`!R]]!ac`daVTeZgV!
R_U!ViZdeZ_X!jVRc+c`f_U!cVdZUV_eZR]!Tfde`^Vcd!R_U!e`!R]]!T`^^VcTZR]!

RTT`f_ed!W`c!hYZTY!eYV!acZ^Rcj!afca`dV!`W!eYV!dVcgZTV!Zd!e`!ac`gZUV!

W`c!cVdZUV_eZR]!]ZgZ_X,!!
!

1,! <fUXVe!;^`f_e!R_U!;U^Z_ZdecReZ`_8!!MYV!^`_eY]j!SfUXVe!R^`f_e!dYR]]!SV!

TR]Tf]ReVU!Sj!eYV!=`^aR_j!`_!eYV!SRdZd!`W!eYV!VdeZ^ReVU!T`_df^aeZ`_!

R_U!VdeZ^ReVU!Raa]ZTRS]V!cReVd!eYc`fXY!eYV!V_U!`W!eYV!SfUXVe!jVRc,!!;!
SfUXVe!jVRc!SVXZ_d!hZeY!eYV!Tfde`^Vcod WZcde SZ]] `_ eYV SfUXVe a]R_ 

R_U!V_Ud!RWeVc!/0!^`_eYd,!

!
;_!Raa]ZTR_e!W`c!R!SfUXVe!a]R_!dYR]]!SV!Z_W`c^VU!Re!eYV!eZ^V!`W!

Raa]ZTReZ`_*!eYRe!SfUXVe!R^`f_ed!dYR]]!SV!cVgZVhVU!R_U!TYR_XVU!Re!eYV!

dZi*!_Z_V*!R_U!ehV]gV!^`_eY!SZ]]Z_X*!ZW!_VTVddRcj*!Z_!`cUVc!e`!cVW]VTe!
TfccV_e!TZcTf^deR_TVd,!!;U[fde^V_ed!e`!eYV!SfUXVe!R^`f_e!hZ]]!SV!^RUV!

hZeY eYV `S[VTeZgV eYRe eYV Tfde`^Vcod f_UVcSZ]]VU `c `gVcSZ]]VU 

SR]R_TV!Z_!eYV!/0eY!^`_eY!`W!eYV!SfUXVe!jVRc!dYR]]!SV!]Vdd!eYR_!`c!
VbfR]!e`!`_V+^`_eYod SfUXVe R^`f_e,  =fde`^Vcd!`_!eYV!SfUXVe!aRj^V_e!

a]R_!dYR]]!SV!_`eZWZVU!`W!RU[fde^V_ed!eYc`fXY!VZeYVc!R!SZ]]!Z_dVce!`c!

^VddRXV!`_!eYV!SZ]],!!PYV_!R_!RU[fde^V_e!Zd!^RUV!e`!R!SfUXVe!aRj^V_e!
R^`f_e*!eYV!Tfde`^Vc!hZ]]!SV!Z_W`c^VU!`W!eYV!RU[fde^V_e!Re!eYV!dR^V!

eZ^V!eYV!SZ]]!T`_eRZ_Z_X!eYV!RU[fde^V_e!Zd!cV_UVcVU,!
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!

=fde`^Vcd!hY`!YRgV!RccVRcRXVd!dYR]]!SV!R]]`hVU!e`!VdeRS]ZdY!R!SfUXVe!aRj^V_e!

a]R_!Sj!dZX_Z_X!R!LVee]V^V_e!;XcVV^V_e!W`c!eYV!RccVRcd,!!MYV!LVee]V^V_e!

;XcVV^V_e!aRj^V_e!R^`f_e!Zd!_`e!dfS[VTe!e`!eYV!]ReV!aRj^V_e!TYRcXV,!!B`hVgVc*!

SfUXVe!aRj^V_e!a]R_d!dYR]]!SV!dfS[VTe!e`!eYV!]ReV!aRj^V_e!TYRcXV,!!C_!

RUUZeZ`_*!ZW!R!SfUXVe!aRj^V_e!Zd!_`e!aRZU*!eYV!Tfde`^Vc!dYR]]!SV!_`eZWZVU!hZeY!

eYV!_Vie!SZ]]Z_X!eYRe!ZW!ac`aVc!aRj^V_e!Zd!_`e!cVTVZgVU!dfSdVbfV_e!e`!eYZd!

_`eZWZTReZ`_*!eYV!_Vie!cVXf]Rc!SZ]]Z_X!^Rj!VWWVTefReV!eYV!cV^`gR]!`W!eYV!

Tfde`^Vc!Wc`^!eYV!SfUXVe!R_U!cVW]VTe!eYV!Raac`acZReV!R^`f_e!UfV,!

!

;e!eYV!V_U!`W!eYV!SfUXVe!jVRc*!ZW!R_!f_UVcSZ]]VU!`c!`gVcSZ]]VU!SR]R_TV!ViZded!

Z_ R Tfde`^Vcod RTT`f_e* eYV SR]R_TV dYR]] SV YR_U]VU Rd W`]]`hd8!

!

R, ;!Tfde`^Vcod UVSZe SR]R_TV hZ]] SV Raa]ZVU!e`!eYV!WZ_R]!SZ]]!W`c!eYV!

SfUXVe!jVRc!R_U!SVT`^V!UfV!`c* Re eYV Tfde`^Vcod `aeZ`_* hZ]] SV 

aRZU!Z_!Wf]]!`c!`_!R!UVWVccVU!SRdZd,!

!

S, ; Tfde`^Vcod TcVUZe SR]R_TV hZ]] SV Raa]ZVU RXRZ_de eYV Tfde`^Vcod 

RTT`f_e `c* Re eYV Tfde`^Vcod `aeZ`_* R cVWf_U hZ]] SV ^RUV,  CW R 

Tfde`^Vc!YRd!R!TcVUZe!SR]R_TV!`W!^`cV!eYR_!$/.!Re!eYV!V_U!`W!eYV!

ac`XcR^!jVRc*!fa`_!eYV!cVbfVde!`W!eYV!Tfde`^Vc*!eYV!feZ]Zej!dYR]]!

cVefc_!eYV!TcVUZe!SR]R_TV,!

!

2,! >VeVc^Z_ReZ`_!`W!<fUXVe!;^`f_e8!!MYV!cVXf]Rc!SfUXVe!R^`f_e!Zd!UVeVc^Z_VU!Sj!

eR\Z_X!eYV!RTefR]!V_VcXj!cV]ReVU!SZ]]!R^`f_e!R_U!UZgZUZ_X!eYZd!Sj!eYV!_f^SVc!

`W!SZ]]Z_X!URjd!Z_!eYV!aVcZ`U!e`!XVe!RgVcRXV!T`de!aVc!URj,!!MYZd!RgVcRXV!T`de!

aVc!URj!Zd!eYV_!^f]eZa]ZVU!Sj!1.!e`!UVeVc^Z_V!R!^`_eY]j!R^`f_e,!MYV!^`_eY]j!

R^`f_e!^Rj!SV!^f]eZa]ZVU!Sj!R!^f]eZa]ZVc!W`c!cReVd!R_U!R!^f]eZa]ZVc!W`c!

hVReYVc,!!!

!

3,! <Z]]Z_X!FVeY`U8!!MYV!UZWWVcV_TV!SVehVV_!RTefR]!dVcgZTV!fdVU!R_U!eYV!SfUXVe!

R^`f_e!Zd!TR]Tf]ReVU!^`_eY]j!UfcZ_X!eYV!SfUXVe!jVRc,!!MYV!RU[fde^V_e!^Rj!SV!R!

TYRcXV!`c!TcVUZe!e`!^R\V!eYV!R^`f_e!UfV!W`c!TfccV_e!dVcgZTV*!Z_T]fUZ_X!jRcU!

]ZXYeZ_X*!VbfR]!e`!eYV!SfUXVe!R^`f_e,!!MYV!RU[fde^V_e!Zd!acZ_eVU!`_!R]]!SZ]]d!

UfcZ_X eYV Tfde`^Vcod SfUXVe jVRc,!

!

;]]!SfUXVe!RTT`f_ed!RcV!SZ]]VU!Rd!dTYVUf]VU!VRTY!^`_eY,!!MYV!cVRUZ_Xd!RcV!

VdeZ^ReVU ZW R_ RTefR] cVRUZ_X Zd _`e `SeRZ_VU,  MYV RU[fde^V_e e` R_j m]ReV 

TjT]Vn SZ]]Z_X `W SfUXVe RTT`f_ed Zd ^RUV VbfR] e` eYV R^`f_e `W eYV SZ]]Z_X*!

dZ_TV!eYV!SfUXVe!R^`f_e!YRd!R]cVRUj!SVV_!SZ]]VU,!
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!
MYV!UZWWVcV_TV!SVehVV_!eYV!RTefR]!SZ]]Z_X!R_U!SfUXVe!R^`f_e!'eYV!

RU[fde^V_e(!Zd!RTTf^f]ReVU!VRTY!^`_eY!R_U!_`eVU!`_!eYV!S`ee`^!`W!eYV!

SZ]]!R_U!^Rj!SV!R!TYRcXV!`c!TcVUZe,!

!
MYV!R^`f_e!cV^RZ_Z_X!Zd!Raa]ZVU!e`!eYV!SZ]]!UfV!Re!eYV!V_U!`W!eYV!

Tfde`^Vcod SfUXVe jVRc f_]Vdd eYV Tfde`^Vc UZdT`_eZ_fVd dVcgZTV SVW`cV 

eYRe!eZ^V!`c!eYV!SfUXVe!Zd!TR_TV]VU,!!CW!eYV!SfUXVe!R^`f_e!Zd!
RTTfcReV*!eYV!hVReYVc!Zd!_`c^R]*!R_U!eYVcV!RcV!_`!cReV!`c!eRi!TYR_XVd*!

eYV!SR]R_TV!dY`f]U!SV!c`fXY]j!VbfR]!e`!eYV!SfUXVe!R^`f_e,!!MYV!SfUXVe!

SR]R_TV!Zd!Raa]ZVU!e`!eYV!WZ_R]!SZ]]!ZW!eYV!Tfde`^Vc!UZdT`_eZ_fVd!
dVcgZTV,!

!

C,! IcVWVccVU!>fV!>ReV!<Z]]Z_X!LVcgZTV!
!

/,! ;gRZ]RS]V!e`!cVdZUV_eZR]*!R_U!d^R]]!T`^^VcTZR]!Tfde`^Vcd,!!!

!
0,! Na`_!cVbfVde!Sj!R!Tfde`^Vc*!eYV!=`^aR_j!hZ]]!dVe!eYV!V]VTecZT!dVcgZTV!

SZ]]!UfV!UReV!Rd!cVbfVdeVU!Sj!eYV!Tfde`^Vc,!!MYV!Tfde`^Vc!TR_!TY``dV!

eYV!W`]]`hZ_X!`aeZ`_d!W`c!eYVZc!SZ]]!UfV!UReV8!
!

R,! /.*!/3*!`c!0.!URjd!Wc`^!eYV!SZ]]!^RZ]!UReV,!

!

1,! =fde`^Vcd!hZ]]!SV!cV^`gVU!Wc`^!eYV!IcVWVccVU!>fV!>ReV!<Z]]Z_X!LVcgZTV!
ZW!aRj^V_e!Zd!_`e!cVTVZgVU!Sj!eYV!UReV!`W!eYV!SZ]]Z_X!`W!eYV!0_U!

SZ]]Z_X!TjT]V,!!=fde`^Vcd!TR_!cVefc_!e`!eYV!IcVWVccVU!>fV!>ReV!<Z]]Z_X!

LVcgZTV!fa`_!h`c\Z_X!`fe!aRj^V_e!RccR_XV^V_ed!hZeY!eYV!=`^aR_j,! !
!

2,! H_TV!R!IcVWVccVU!>fV!>ReV!Zd!dV]VTeVU*!Tfde`^Vcd!^Rj!TYR_XV!eYVZc!

IcVWVccVU!>fV!>ReV!`_]j!`_TV!aVc!TR]V_URc!jVRc,!
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3,! ?iTVae!Rd!ac`gZUVU!Sj!eYV!IcVWVccVU!>fV!>ReV!<Z]]Z_X!LVcgZTV*!R]]!
`eYVc!acRTeZTVd!cV]ReZ_X!e`!eYV!>ZdT`_eZ_fReZ`_!`W!LVcgZTV!hZ]]!SV!

ac`gZUVU!Z_!RTT`cUR_TV!hZeY!eYV!=`_df^Vc!LeR_URcUd!R_U!<Z]]Z_X!

IcRTeZTVd!W`c!KVdZUV_eZR]!?]VTecZT!LVcgZTV*!R_U!eYV!<Z]]Z_X!IcRTeZTVd!
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!

D,! <Z]]Z_X W`c @cRTeZ`_R] F`_eYod ?]VTecZT LVcgZTV!
!

PYV_ R Tfde`^Vcod fdV!`W!dVcgZTV!Zd!W`c!R!WcRTeZ`_R]!^`_eY*!eYV!=`^aR_j!

hZ]]*!f_]Vdd!daVTZWZT!ac`gZdZ`_!h`f]U!T`_W]ZTe*!ac`cReV!eYV!SZ]]!W`c!eYV!

aVcZ`U!`_!eYV!W`]]`hZ_X!SRdZd8!
!

/,! <]`T\!MjaV!KReVd!

!
R,! C_ZeZR]!<Z]]d!

'Z(! /.!URjd!`c!]Vdd!+!Z_T]fUV!T`_df^aeZ`_!Z_!_Vie!SZ]]Z_X!

'ZZ(! //!URjd!e`!02!URjd!Z_T]fdZgV!+!ac`cReV!`_!R!URZ]j!SRdZd!
'ZZZ(!03!URjd!e`!13!URjd!Z_T]fdZgV!+!SZ]]!Rd!`_V!^`_eY!
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!
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QUALIFICATIONS OF ADRIEN M. MCKENZIE 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

A. My name is Adrien M. McKenzie.  My business address is 3907 Red River St., Austin, 

Texas 78751. 

Q. PLEASE STATE YOUR OCCUPATION. 

A. I am a principal in FINCAP, Inc., a firm engaged primarily in financial, economic, and 

policy consulting in the field of public utility regulation. 

Q. PLEASE DESCRIBE YOUR QUALIFICATIONS AND EXPERIENCE. 

A. I received B.A. and M.B.A. degrees with a major in finance from The University of Texas 

at Austin, and hold the Chartered Financial Analyst (CFA®) designation.  Since joining 

FINCAP in 1984, I have participated in consulting assignments involving a broad range 

of economic and financial issues, including cost of capital, cost of service, rate design, 

economic damages, and business valuation.  I have extensive experience in economic and 

financial analysis for regulated industries, and in preparing and supporting expert witness 

testimony before courts, regulatory agencies, and legislative committees throughout the 

U.S. and Canada.  I have personally sponsored direct and rebuttal testimony in over 100 

proceedings filed with the Federal Energy Regulatory Commission (“FERC”) and 

regulatory agencies in Alaska, Arkansas, Colorado, Hawaii, Idaho, Indiana, Iowa, Kansas, 

Kentucky, Maryland, Montana, Nebraska, New Mexico, Ohio, Oregon, South Dakota, 
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Virginia, Washington, West Virginia, and Wyoming.1  My testimony addressed the 

establishment of risk-comparable proxy groups, the application of alternative quantitative 

methods, and the consideration of regulatory standards and policy objectives in 

establishing a fair rate of return on equity for regulated electric, gas, and water utility 

operations.  In connection with these assignments, my responsibilities have included 

critically evaluating the positions of other parties and preparation of rebuttal testimony, 

representing clients in settlement negotiations and hearings, and assisting in the 

preparation of legal briefs.   

FINCAP was formed in 1979 as an economic and financial consulting firm 

serving clients in both the regulated and competitive sectors.  FINCAP conducts 

assignments ranging from broad qualitative analyses and policy consulting to technical 

analyses and research.  The firm’s experience is in the areas of public utilities, valuation 

of closely-held businesses, and economic evaluations (e.g., damage and cost/benefit 

analyses).  Prior to joining FINCAP, I was employed by an oil and gas firm and was 

responsible for operations and accounting.  I am a member of the CFA Institute and the 

CFA Society of Austin.  A resume containing the details of my qualifications and 

experience is attached below. 

1 Over the course of my career, I have supported the preparation of prefiled testimony in over 250 
regulatory proceedings before FERC, the Canadian Radio-Television and Telecommunications 
Commission, and regulatory agencies in over 30 states.  This testimony was sponsored by Dr. William 
Avera, who was formerly President of FINCAP, Inc.
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ADRIEN M. McKENZIE 

FINCAP, INC. 3907 Red River Street 
Financial Concepts and Applications Austin, Texas 78751 
Economic and Financial Counsel (512) 923-2790 

FAX (512) 458–4768 
amm.fincap@outlook.com 

Summary of Qualifications

Adrien McKenzie has an MBA in finance from the University of Texas at Austin and holds the 
Chartered Financial Analyst (CFA®) designation. He has over 30 years of experience in economic 
and financial analysis for regulated industries, and in preparing and supporting expert witness 
testimony before courts, regulatory agencies, and legislative committees throughout the U.S. and 
Canada. Assignments have included a broad range of economic and financial issues, including cost 
of capital, cost of service, rate design, economic damages, and business valuation.  

Employment

President 
FINCAP, Inc. 
(June 1984 to June 1987) 

(April 1988 to present) 

Economic consulting firm specializing in regulated 
industries and valuation of closely-held businesses. 
Assignments have involved electric, gas, 
telecommunication, and water/sewer utilities, with 
clients including utilities, consumer groups, 
municipalities, regulatory agencies, and cogenerators.  
Areas of participation have included rate of return, 
revenue requirements, rate design, tariff analysis, 
avoided cost, forecasting, and negotiations.  Develop 
cost of capital analyses using alternative market models 
for electric, gas, and telephone utilities.  Prepare pre-
filed direct and rebuttal testimony, participate in 
settlement negotiations, respond to interrogatories, 
evaluate opposition testimony, and assist in the areas of 
cross-examination and the preparations of legal briefs. 
Other assignments have involved preparation of 
technical reports, valuations, estimation of damages, 
industry studies, and various economic analyses in 
support of litigation. 

Manager, 
McKenzie Energy Company 
(Jan. 1981 to May. 1984) 

Responsible for operations and accounting for firm 
engaged in the management of working interests in oil 
and gas properties. 
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Education

M.B.A., Finance, 
University of Texas at Austin 
(Sep. 1982 to May. 1984) 

Program included coursework in corporate finance, 
accounting, financial modeling, and statistics.  Received 
Dean's Award for Academic Excellence and Good 
Neighbor Scholarship.

Professional Report: The Impact of Construction 
Expenditures on Investor-Owned Electric Utilities

B.B.A., Finance, 
University of Texas at Austin 
(Jan. 1981 to May 1982) 

Electives included capital market theory, portfolio 
management, and international economics and finance. 
Elected to Beta Gamma Sigma business honor society. 
Dean's List 1981-1982. 

Simon Fraser University, 
Vancouver, Canada and University 
of Hawaii at Manoa, Honolulu, 
Hawaii 

(Jan. 1979 to Dec 1980) 

Coursework in accounting, finance, economics, and 
liberal arts. 

Professional Associations

Received Chartered Financial Analyst (CFA®) designation in 1990. 

Member – CFA Institute. 

Bibliography

“A Profile of State Regulatory Commissions,” A Special Report by the Electricity Consumers 
Resource Council (ELCON), Summer 1991. 

“The Impact of Regulatory Climate on Utility Capital Costs: An Alternative Test,” with Bruce H. 
Fairchild, Public Utilities Fortnightly (May 25, 1989). 

Presentations

“ROE at FERC: Issues and Methods,” Expert Briefing on Parallels in ROE Issues between AER, 
ERA, and FERC, Jones Day (Sydney, Melbourne, and Perth, Australia) (April 15, 2014). 

Cost of Capital Working Group eforum, Edison Electric Institute (April 24, 2012). 

“Cost-of-Service Studies and Rate Design,” General Management of Electric Utilities (A Training 
Program for Electric Utility Managers from Developing Countries), Austin, Texas (October 
1989 and November 1990 and 1991). 
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Representative Assignments 

Mr. McKenzie has prepared and supported prefiled testimony submitted in over 250 regulatory 
proceedings.  In addition to filings before regulators in over thirty state jurisdictions, Mr. 
McKenzie has considerable expertise in preparing expert analyses and testimony before the 
Federal Energy Regulatory Commission (“FERC”) on the issue of rate of return on equity 
(“ROE”), and has broad experience in applying and evaluating the results of quantitative 
methods to estimate a fair ROE, including discounted cash flow approaches, the Capital Asset 
Pricing Model, risk premium methods, and other quantitative benchmarks.  Other representative 
assignments have included the application of econometric models to analyze the impact of anti-
competitive behavior and estimate lost profits; development of explanatory models for nuclear 
plant capital costs in connection with prudency reviews; and the analysis of avoided cost pricing 
for cogenerated power.   



                 Case No. U-20276
                            Exhibit A-57
Witness:  Adrien M. McKenzie
                             Page 1 of 1



  
  
  
  

  
  
  

  
 C

a
se

 N
o
. 

U
-2

0
2
7

6
  

  
  
  

  
  
  

  
  
  

  
  
  

  
E

x
h
ib

it
 A

-5
8

W
it
n
e
s
s
: 
 A

d
ri
e

n
 M

. 
M

c
K

e
n
z
ie

  
  
  
  

  
  
  

  
  
  

  
  
  

  
 P

a
g
e

 1
 o

f 
4



  
  
  
  

  
  
  

  
 C

a
se

 N
o
. 

U
-2

0
2
7

6
  

  
  
  

  
  
  

  
  
  

  
  
  

  
E

x
h
ib

it
 A

-5
8

W
it
n
e
s
s
: 
 A

d
ri
e

n
 M

. 
M

c
K

e
n
z
ie

  
  
  
  

  
  
  

  
  
  

  
  
  

  
 P

a
g
e

 
 o

f 
4



  
  

  
  
  

  
  
  

 C
a
s
e
 N

o
. 
U

-2
0

2
7
6

  
  

  
  
  

  
  
  

  
  
  

  
  
  

E
x
h
ib

it
 A

-5
8

W
itn

e
s
s:

  
A

d
ri
e
n

 M
. 
M

c
K

e
n

zi
e

  
  

  
  
  

  
  
  

  
  
  

  
  
  

 P
a

g
e
 

 o
f 

4



  
  
  
  

  
  
  

  
 C

a
se

 N
o
. 

U
-2

0
2

7
6

  
  
  
  

  
  
  

  
  
  

  
  
  

  
E

xh
ib

it 
A

-5
8

W
it
n
e
s
s
: 
 A

d
ri
e

n
 M

. 
M

c
K

e
n
z
ie

  
  
  
  

  
  
  

  
  
  

  
  
  

  
 P

a
g

e
 4

 o
f 
4



                 Case No. U-20276
                            Exhibit A-59
Witness:  Adrien M. McKenzie
                             Page 1 of 3



                 Case No. U-20276
                            Exhibit A-59
Witness:  Adrien M. McKenzie
                             Page 2 of 3



                 Case No. U-20276
                            Exhibit A-59
Witness:  Adrien M. McKenzie
                             Page 3 of 3



                 Case No. U-20276
                            Exhibit A-60
Witness:  Adrien M. McKenzie
                             Page 1 of 3



  
  
  
  

  
  
  

  
 C

a
se

 N
o
. 

U
-2

0
2

7
6

  
  
  
  

  
  
  

  
  
  

  
  
  

  
E

xh
ib

it 
A

-6
0

W
it
n
e
s
s
: 
 A

d
ri
e

n
 M

. 
M

c
K

e
n
z
ie

  
  
  
  

  
  
  

  
  
  

  
  
  

  
 P

a
g

e
 2

 o
f 
3



  
  
  
  

  
  
  

  
 C

a
se

 N
o
. 

U
-2

0
2

7
6

  
  
  
  

  
  
  

  
  
  

  
  
  

  
E

xh
ib

it
 A

-6
0

W
it
n
e
s
s
: 
 A

d
ri
e

n
 M

. 
M

c
K

e
n
z
ie

  
  
  
  

  
  
  

  
  
  

  
  
  

  
 P

a
g
e

 3
 o

f 
3



  
  

  
  
  

  
  
  

 C
a
s
e
 N

o
. 
U

-2
0
2
7

6
  
  

  
  
  

  
  
  

  
  
  

  
  
  

E
x
h
ib

it
 A

-6
1

W
itn

e
s
s:

  
A

d
ri
e
n

 M
. 

M
c
K

e
n
z
ie

  
  

  
  
  

  
  
  

  
  
  

  
  
  

 P
a

g
e
 1

 o
f 

2



  
  
  
  

  
  
  

  
 C

a
se

 N
o
. 

U
-2

0
2

7
6

  
  
  
  

  
  
  

  
  
  

  
  
  

  
E

xh
ib

it
 A

-6
1

W
it
n
e
s
s
: 
 A

d
ri
e

n
 M

. 
M

c
K

e
n
z
ie

  
  
  
  

  
  
  

  
  
  

  
  
  

  
 P

a
g
e

 2
 o

f 
2



  
  
  

  
  
  

  
  
 C

a
s
e
 N

o
. 
U

-2
0

2
7
6

  
  
  

  
  
  

  
  
  

  
  
  

  
  
E

x
h
ib

it
 A

-6
2

W
it
n
e

ss
: 
 A

d
ri
e
n
 M

. 
M

cK
e
n

zi
e

  
  
  

  
  
  

  
  
  

  
  
  

  
  
 P

a
g
e
 1

 o
f 

2



  
  
  

  
  
  

  
  
 C

a
s
e
 N

o
. 
U

-2
0

2
7
6

  
  
  

  
  
  

  
  
  

  
  
  

  
  
E

x
h
ib

it 
A

-6
2

W
it
n
e

ss
: 
 A

d
ri

e
n
 M

. 
M

cK
e
n

zi
e

  
  
  

  
  
  

  
  
  

  
  
  

  
  
 P

a
g

e
 2

 o
f 
2



  
  
  

  
  
  

  
  
 C

a
s
e
 N

o
. 
U

-2
0

2
7
6

  
  
  

  
  
  

  
  
  

  
  
  

  
  
E

x
h
ib

it
 A

-6
3

W
it
n
e

ss
: 
 A

d
ri
e
n
 M

. 
M

cK
e
n

zi
e

  
  
  

  
  
  

  
  
  

  
  
  

  
  
 P

a
g
e
 1

 o
f 

2



  
  
  

  
  
  

  
  
 C

a
s
e
 N

o
. 
U

-2
0

2
7
6

  
  
  

  
  
  

  
  
  

  
  
  

  
  
E

x
h
ib

it 
A

-6
3

W
it
n
e

ss
: 
 A

d
ri

e
n
 M

. 
M

cK
e
n

zi
e

  
  
  

  
  
  

  
  
  

  
  
  

  
  
 P

a
g

e
 2

 o
f 
2



                 Case No. U-20276
                            Exhibit A-64
Witness:  Adrien M. McKenzie
                             Page 1 of 4



                 Case No. U-20276
                            Exhibit A-64
Witness:  Adrien M. McKenzie
                             Page 2 of 4



                 Case No. U-20276
                            Exhibit A-64
Witness:  Adrien M. McKenzie
                             Page 3 of 4



  
  
  

  
  
  

  
  
 C

a
s
e
 N

o
. 
U

-2
0
2

7
6

  
  
  

  
  
  

  
  
  

  
  
  

  
  
E

xh
ib

it 
A

-6
4

W
it
n
e

ss
: 
 A

d
ri

e
n
 M

. 
M

cK
e
n
z
ie

  
  
  

  
  
  

  
  
  

  
  
  

  
  
 P

a
g

e
 4

 o
f 
4



                 Case No. U-20276
                            Exhibit A-65
Witness:  Adrien M. McKenzie
                             Page 1 of 1



                 Case No. U-20276
                            Exhibit A-66
Witness:  Adrien M. McKenzie
                             Page 1 of 2



                 Case No. U-20276
                            Exhibit A-66
Witness:  Adrien M. McKenzie
                             Page 2 of 2


