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New York State Electric & Gas Corporation
Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Chris Carmel (DPS)

Request No.: NYRC-0291 (DPS-27)

Date of Request: June 16, 2022

Response Due Date: June 27, 2022

Date of Reply: June 27, 2022

Witness: Howard Coon / Dave George
Subject: NYSEG / RG&E Long Term Debt
Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format

with all formulae intact and unlocked.

1.

Reference Schedule E, Exhibit (NYSEG RRP-6), Page 6. Provide the calculations and
support to develop the debt cost of 4.00% for the forecast issuance of $67.21 million and
the debt cost of 4.386% for the forecast issuance of $275 million during the interim
period. Provide the calculations and support to develop the cost of debt of 4.05% for the
forecast issuance of $100 million and the cost of debt of 5.05% for the forecast issuance
of $950 million issuance during the rate year.

Reference Schedule E, Exhibit (RGE RRP-6), Page 6. Provide the calculations and
support to develop the debt cost of 4.55% for the forecast issuance of $125 million during
the interim period and the debt cost of 4.95% for the $200 million issuance during the
rate year.

Response:

1.

The 4.00% cost of issuance on $67.21 million is based on an actual tax-exempt bond
refunding transaction that priced on March 29™ and closed on April 6™, 2022. Page 2 of
Attachment 1, indicates that the bond bears a 4.00% rate or coupon, but is priced to yield
3.30% and issued at a premium to par. The amortization of the premium, which lowers
the effective cost of the debt from 4.00% to 3.30% is shown in Schedule F,

Exhibit (NYSEG RRP-6), line 31.

Page 1 of 2
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New York State Electric & Gas Corporation

Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

The coupon costs for the other debt issuances during the interim period and rate year are
based on a forecast of rates and spreads attached in NYRC-0291-DPS-27 Attachment 2.
The interim (2022) issuance was assumed to be a mix of 10 and 30-year maturities priced
in 2Q22. These securities were actually priced on June 23, 2022 and we are including the
relevant term sheet as NYRC-0291-DPS-27 Attachment 3. The coupon for the RY'1
issuance, assumed to be a 30-year maturity, is based on the forecasted treasury rate
(3.40% in cell E10) plus the indicated spread (165 basis points, cell E11). For the tax-
exempt remarketing in rate year 1 designated as PCN 2004 Series C, we are using the
2023 forecast for the 10Y treasury (3.20%, cell E6) and spread (135 basis points, cell E7)
and subtracting 50 basis points to adjust for the tax exemption.

2. The coupon costs for debt issuances during the interim period and rate year are based on
a forecast of rates and spreads attached in NYRC-0291-DPS-27 Attachment 2. The
interim (2022) issuance was assumed to be a 30-year maturity priced in 2Q22. The
security was actually priced on June 23, 2022 and we are including the relevant term
sheet as NYRC-0291-DPS-27 Attachment 3. The coupon for the RY1 issuance, assumed
to be a 30-year maturity, is based on the forecasted treasury rate (3.40% in cell E10) plus
the indicated spread (155 basis points, cell E12).

Page 2 of 2
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Prepared by KeyBanc Capital Markets
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Prepared by KeyBanc Capital Markets Page 1

SOURCES AND USES OF FUNDS

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Dated Date 04/06/2022
Delivery Date 04/06/2022

Sources:

Bond Proceeds:
Par Amount 67,210,000.00
Premium 2,787,198.70
69,997,198.70

Other Sources of Funds:
Company Contribution 2,801.30

70,000,000.00

Uses:

Refunding Escrow Deposits:
Cash Deposit 70,000,000.00

70,000,000.00

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 2

BOND PRICING

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Maturity Premium
Bond Component Date Amount Rate Yield Price (-Discount)
Term Bond 2028:
12/01/2028 67,210,000 4.000% 3.300% 104.147 2,787,198.70
67,210,000 2,787,198.70
Dated Date 04/06/2022
Delivery Date 04/06/2022
First Coupon 06/01/2022
Par Amount 67,210,000.00
Premium 2,787,198.70
Production 69,997,198.70  104.147000%

Underwriter's Discount

Purchase Price 69,997,198.70  104.147000%
Accrued Interest

Net Proceeds 69,997,198.70

KeyBanc Capital Markets O=%.
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BOND SUMMARY STATISTICS
National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers
Dated Date 04/06/2022
Delivery Date 04/06/2022
First Coupon 06/01/2022
Last Maturity 12/01/2028
Arbitrage Yield 3.301170%
True Interest Cost (TIC) 3.301170%
Net Interest Cost (NIC) 3.376651%
All-In TIC 3.301170%
Average Coupon 4.000000%
Average Life (years) 6.653
Weighted Average Maturity (years) 6.653
Par Amount 67,210,000.00
Bond Proceeds 69,997,198.70
Total Interest 17,885,327.78
Net Interest 15,098,129.08
Bond Years from Dated Date 447,133,194.44
Bond Years from Delivery Date 447,133,194.44
Total Debt Service 85,095,327.78
Maximum Annual Debt Service 69,898,400.00
Average Annual Debt Service 12,790,946.97
Underwriter's Fees (per $1000)
Average Takedown
Other Fee
Total Underwriter's Discount
Bid Price 104.147000
Average
Par Average Average Maturity PV of 1 bp
Bond Component Value Price Coupon Life Date change
Term Bond 2028 67,210,000.00 104.147 4.000% 6.653 11/29/2028 40,998.10
67,210,000.00 6.653 40,998.10
All-In Arbitrage
TIC TIC Yield

Par Value
+ Accrued Interest
+ Premium (Discount)
- Underwriter's Discount
- Cost of Issuance Expense
- Other Amounts

67,210,000.00 67,210,000.00

2,787,198.70 2,787,198.70

67,210,000.00

2,787,198.70

Target Value

Target Date
Yield

69,997,198.70 69,997,198.70

04/06/2022
3.301170%

04/06/2022
3.301170%

69,997,198.70

04/06/2022
3.301170%

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 4

SUMMARY OF BONDS REFUNDED

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Maturity Interest Par Call Call
Bond Date Rate Amount Date Price

Pollution Control Revenue Bonds (NYSEG), 2004 Series B (AMT), PCRB04B:
2028 12/01/2028 5.350% 70,000,000.00  04/06/2022 100.000

70,000,000.00

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 5

BOND DEBT SERVICE

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Period

Ending Principal Coupon Interest Debt Service
12/01/2022 1,754,927.78 1,754,927.78
12/01/2023 2,688,400.00 2,688,400.00
12/01/2024 2,688,400.00 2,688,400.00
12/01/2025 2,688,400.00 2,688,400.00
12/01/2026 2,688,400.00 2,688,400.00
12/01/2027 2,688,400.00 2,688,400.00
12/01/2028 67,210,000 4.000% 2,688,400.00 69,898,400.00

67,210,000 17,885,327.78 85,095,327.78

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 6

NET DEBT SERVICE

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Period Total Net
Ending Principal Coupon Interest Debt Service Debt Service
12/01/2022 1,754,927.78 1,754,927.78 1,754,927.78
12/01/2023 2,688,400.00 2,688,400.00 2,688,400.00
12/01/2024 2,688,400.00 2,688,400.00 2,688,400.00
12/01/2025 2,688,400.00 2,688,400.00 2,688,400.00
12/01/2026 2,688,400.00 2,688,400.00 2,688,400.00
12/01/2027 2,688,400.00 2,688,400.00 2,688,400.00
12/01/2028 67,210,000 4.000% 2,688,400.00 69,898,400.00 69,898,400.00
67,210,000 17,885,327.78 85,095,327.78 85,095,327.78

KeyBanc Capital Markets O=%.
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Page 7

PROOF OF ARBITRAGE YIELD

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A

AMT

Final Numbers

Present Value
to 04/06/2022

Date Debt Service @ 3.3011704364%
06/01/2022 410,727.78 408,678.33
12/01/2022 1,344,200.00 1,315,774.74
06/01/2023 1,344,200.00 1,294,409.41
12/01/2023 1,344,200.00 1,273,391.00
06/01/2024 1,344,200.00 1,252,713.89
12/01/2024 1,344,200.00 1,232,372.53
06/01/2025 1,344,200.00 1,212,361.47
12/01/2025 1,344,200.00 1,192,675.35
06/01/2026 1,344,200.00 1,173,308.89
12/01/2026 1,344,200.00 1,154,256.89
06/01/2027 1,344,200.00 1,135,514.26
12/01/2027 1,344,200.00 1,117,075.97
06/01/2028 1,344,200.00 1,098,937.08
12/01/2028 68,554,200.00 55,135,728.87

85,095,327.78

69,997,198.70

Proceeds Summary

Delivery date
Par Value
Premium (Discount)

Target for yield calculation

04/06/2022
67,210,000.00
2,787,198.70

69,997,198.70

KeyBanc Capital Markets O=%.
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FORM 8038 STATISTICS

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Dated Date 04/06/2022
Delivery Date 04/06/2022
Redemption
Bond Component Date Principal Coupon Price Issue Price at Maturity
Term Bond 2028:
12/01/2028 67,210,000.00 4.000% 104.147 69,997,198.70 67,210,000.00
67,210,000.00 69,997,198.70 67,210,000.00
Stated Weighted
Maturity Interest Issue Redemption Average
Date Rate Price at Maturity Maturity Yield
Final Maturity 12/01/2028 4.000% 69,997,198.70 67,210,000.00
Entire Issue 69,997,198.70 67,210,000.00 6.6528 3.3012%
Proceeds used for accrued interest 0.00
Proceeds used for bond issuance costs (including underwriters' discount) 0.00
Proceeds used for credit enhancement 0.00
Proceeds allocated to reasonably required reserve or replacement fund 0.00
Proceeds used to currently refund prior issues 70,000,000.00
Proceeds used to advance refund prior issues 0.00
Remaining weighted average maturity of the bonds to be currently refunded 6.6528
Remaining weighted average maturity of the bonds to be advance refunded 0.0000

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 9

FORM 8038 STATISTICS

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Refunded Bonds

Bond
Component Date Principal Coupon Price Issue Price
Pollution Control Revenue Bonds (NYSEG), 2004 Series B (AMT):

2028 12/01/2028 70,000,000.00 5.350% 100.000 70,000,000.00

70,000,000.00 70,000,000.00
Remaining
Last Weighted
Call Issue Average
Date Date Maturity
Pollution Control Revenue Bonds (NYSEG), 2004 Series B (AMT) 04/06/2022 05/09/2008 6.6528
All Refunded Issues 04/06/2022 6.6528

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 10

ESCROW REQUIREMENTS

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Dated Date 04/06/2022
Delivery Date 04/06/2022
Period Principal
Ending Redeemed Total
04/06/2022 70,000,000.00 70,000,000.00

70,000,000.00 70,000,000.00

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 11

ESCROW COST

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Purchase Cost of Cash Total
Date Securities Deposit Escrow Cost
04/06/2022 70,000,000.00 70,000,000.00

0 70,000,000.00 70,000,000.00

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 12

ESCROW SUFFICIENCY

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Escrow Net Escrow Excess Excess
Date Requirement Receipts Receipts Balance
04/06/2022 70,000,000.00 70,000,000.00
70,000,000.00 70,000,000.00 0.00

KeyBanc Capital Markets O=%.
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Prepared by KeyBanc Capital Markets Page 13

ESCROW STATISTICS

National Finance Authority
Pollution Control Refunding Revenue Bonds (New York State Electric & Gas Corporation) Series 2022A
AMT
Final Numbers

Modified Yield to Yield to Perfect Value of
Total Duration PV of 1 bp Receipt Disbursement Escrow Negative Cost of
Escrow Cost (years) change Date Date Cost Arbitrage Dead Time
70,000,000.00 70,000,000.00
70,000,000.00 0.00 70,000,000.00 0.00 0.00
Delivery date 04/06/2022
Arbitrage yield 3.301170%

KeyBanc Capital Markets O=%.
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RATES FORECAST
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2Q22 3Q22 4Q22 2023 2024 2025 2026 2027
Commercial Paper 1-mo. 0.70 1.30 1.80 2.40 1.60 2.10 2.30 2.40
10Y Treasury 2.85 3.00 3.00 3.20 3.30 3.70 3.80 3.90
Unsecured Spread1 1.35 1.35 1.35 1.35 1.35 135 1.35 1.35
FMB Spread® 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
30Y Treasury 2.95 3.00 3.00 3.40 3.90 4.30 4.40 4.40
Unsecured Spread1 1.65 1.65 1.65 1.65 1.65 1.65 1.65 1.65
FMB Spread® 1.55 1.55 1.55 1.55 1.55 1.55 1.55 1.55

! Applicable to NYSEG, Ul, CNG,
2 Applicable to RG&E, CMP, SCG

Bank of America Debt Capital Markets Utilities Weekly

Utility and Corporate Spreads

BGC

Using Current Level

Bridge to LT Forecast

Top 10 Average of LT Forecast

After moving to near all-time tight spreads in 3Q/4Q 2021, spreads have widened in early

2022 to levels extant in 2017 through early 2020.
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Indicative Spreads Provided by SMBC on 4/25/22
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Blue Chip Financial Forecasts
4/1/2022
Short-term Forecast

12/1/2021
Long-term Forecast
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New York State Electric & Gas Corporation
$275 million Senior Unsecured Notes

Rochester Gas & Electric Corporation
$125 million First Mortgage Bonds

Central Maine Power Company
$125 million Green First Mortgage Bonds

The United Illluminating Company
$50 million Senior Unsecured Notes

Private Placement

Pricing Memorandum to Investors

June 23, 2022

Exhibit__ (SFP-1)
Page 22 of 53
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Pricing Memorandum
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Dear Investor:

On behalf of New York State Electric & Gas Corporation (“NYSEG”), Rochester Gas & Electric Corporation (‘RG&E”),
Central Maine Power Company (“CMP”), and The United llluminating Company (“‘UI” and together with NYSEG, RG&E
and CMP, the “Issuers”), HSBC Securities (USA) Inc. (‘HSBC”), Natixis Securities Americas LLC (“Natixis”), Scotia
Capital (USA) Inc. (“Scotia”), SMBC Nikko Securities America, Inc. (“SMBC”) and U.S. Bancorp Investments, Inc. (“U.S.
Bancorp” and together with HSBC, Natixis, Scotia, and SMBC, the “Agents”), are pleased to confirm the following
pricing terms for the Senior Notes and First Mortgage Bond offerings (the “Transactions”).

Offering Summary

Tenor

Amount (US$ MM)
Type
Benchmark

Treasury Yield

Credit Spread

Coupon

Payment Frequency
Closing Date

Funding Date

Interest Payment Dates

First Coupon Date

Maturity Dates

New York State Electric
& Gas Corporation

10-year
$150 million

30-year
$125 million

Senior Unsecured Notes

2.875% due 2.875%
5/32 due 5/52
3.02% 3.16%
160 bps 180 bps
4.62% 4.96%
Semi-Annual
July 12, 2022

December 15, 2022
June 15 and December 15
June 15, 2023

December
15, 2052

December
15, 2032

Rochester Gas &
Electric Corporation

30-year
$125 million

First Mortgage Bonds

2.875% due 5/52

3.16%
170 bps
4.86%
Semi-Annual
July 12, 2022
December 15, 2022
June 15 and December 15

June 15, 2023

December 15, 2052

Central Maine Power
Company

10-year
$75 million

30-year
$50 million

Green First
Mortgage Bonds

2.875% due 2.875%
5/32 due 5/52
3.02% 3.16%
135 bps 160 bps
4.37% 4.76%
Semi-Annual
July 12, 2022

December 15, 2022
June 15 and December 15
June 15, 2023

December
15, 2052

December
15, 2032

The United
Illuminating Company

10-year
$50 million

Senior Unsecured Notes

2.875% due 5/32

3.02%
160 bps
4.62%
Semi-Annual
July 12, 2022
December 15, 2022
June 15 and December 15

June 15, 2023

December 15, 2032

Investor Summary ($ in millions)

New York State Electric Rochester Gas & Central Maine Power The United

& Gas Corporation Electric Corporation Company Illuminating Company Total
Tenor 10-year 30-year 30-year 10-year 30-year 10-year
State Farm $23 $40 M $30 ™ $93
Northwestern Mutual $52 (™ $35 $87
Prudential $82 (1 $82
AllianceBernstein $80 (1 $80
New York Life $38 $17 $55
Legal & General $52 $52
RBC Insurance $26 $16 $42
Manulife $5 $24 () $29
MetLife $22 $3 $25
Aegon $9 $7 $16
Great West $10 $10
CUNA $4 $4
Total $150 $125 $125 $75 $50 $50 $575

Notes:

(1) Denotes investor responsible for filing with the NAIC

As an appendix to this memorandum, please find the attached Bloomberg PX1 screen, confirming the reference
Treasury yields used to calculate the coupons for the Transactions.

The Issuers and Agents appreciate your interest in the offering and look forward to the completion of a successful
funding. Please feel free to call us with any questions.
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Transaction Details

Investors’ Counsel:

Documentation:

Pillsbury Winthrop Shaw Pittman LLP
Jeffrey J. Delaney (212-858-1292 | jeffrey.delaney@pillsburylaw.com)
Alexandra Calcado (212-858-1108 | alexandra.calcado@pillsburylaw.com)

The Bonds have been circled pursuant to the Supplemental Indentures and Bond/Note
Purchase Agreements posted to IntraLinks.

Agent Contact Details

HSBC Team

James Keller

james.t.keller@us.hsbc.com
+1(646) 881-1791

Natixis Team

Anthony V. Ferraro
anthony.ferraro@natixis.com
+1(518) 423-9244

Scotia Team

Maeve McLaughlin
maeve.mclaughlin@scotiabank.com
+1(212) 225-5483

SMBC Team

Edward Reznik
edward_reznik@smbcgroup.com
+1(212) 224-5379

U.S. Bancorp Team

Terry Martin
terrence.martin@usbank.com
+1(917) 319-7015

Mike Maciurzynski
michael.x.maciurzynski@us.hsbc.com
+1 (646) 251-6740

Brian Clionsky
brian.clionsky@natixis.com
+1 (646) 847-6178

Matthew Lindgren
matthew.lindgren@scotiabank.com
+1(212) 225-6206

Nina Benson
nina_benson@smbcgroup.com
+1(212) 409-1009

Jerry Kokal
gerald.kokal@usbank.com
+1(312) 771-7126

Ben Kaplan
benjamin.kaplan@natixis.com
+1(212) 891-5815

Jack Williamson
john.williamson@scotiabank.com
+1(212) 225-5593

Michael Brown
michael_brown@smbcgroup.com
+1(212) 527-1978

Violet Pavlov Grecu
violet.grecu@usbank.com
+1 (347) 564-2559

Lyubomyr Kraynyak
lyubomyr.kraynyak@natixis.com
+1(917) 963-4503

Jennifer Elbers
jennifer.elbers@scotiabank.com
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New York State Electric & Gas Corporation

Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Chris Carmel (DPS)

Request No.: NYRC-0310 (DPS-46)

Date of Request: June 16, 2022

Response Due Date: June 27, 2022

Date of Reply: June 27, 2022

Witness: Ann E. Bulkley

Subject: Return on Equity Panel — Proxy Group Selection
Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format
with all formulae intact and unlocked.

1. On page 41 of Ann Bulkley’s Direct Testimony, she discusses the proxy group selection criteria.
Ann Bulkley noted that she eliminated 17 companies from the list of 46 companies she compiled
from Value Line. Please provide which screening criteria excluded each of the 17 companies
from her proxy group.

Response:

Please see Attachment 1. The 17 companies were excluded because they did not meet at least 1
of the criteria shown on the first tab of Attachment 1.
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Case 22-E-0317, et al.

Proxy Group Screening

S&P Credit Positive
Rating Growth
Between Coverd by Ratesfrom % Regulated
Include/ Pays BBB-and More Than atleasttwo Operating  Announced Other
Exclude TOTAL Dividends AAA 1 Analyst sources __Income > 70%  Merger Consideration
Atmos Energy Corporation ATO Include 6 1 1 1 1 1 1
Chesapeake Utilities Corporation CPK 5 1 1 1 1 1
New Jersey Resources Corporation NJR 5 1 1 1 1 1
NiSource Inc. NI Include 6 1 1 1 1 1 1
Northwest Natural Gas Company NWN Include 6 1 1 1 1 1 1
ONE Gas, Inc. OGS Include 6 1 1 1 1 1 1
South Jersey Industries, Inc. SJI 5 1 1 1 1 1
Southwest Gas Corporation SWX 5 1 1 1 1 1
Spire, Inc. SR Include 6 1 1 1 1 1 1
UGI Corporation UGI 5 1 1 1 1 1
ALLETE, Inc. ALE Include 6 1 1 1 1 1 1
Alliant Energy Corporation LNT Include 6 1 1 1 1 1 1
Ameren Corporation AEE Include 6 1 1 1 1 1 1
American Electric Power Company, Inc. AEP Include 6 1 1 1 1 1 1
Avangrid, Inc. AGR 5 1 1 1 1 1
Avista Corporation AVA Include 6 1 1 1 1 1 1
Black Hills Corporation BKH Include 6 1 1 1 1 1 1
CenterPoint Energy, Inc. CNP 4 1 1 1 1
CMS Energy Corporation CMS Include 6 1 1 1 1 1 1
Consolidated Edison, Inc. ED Include 6 1 1 1 1 1 1
Dominion Resources, Inc. D 5 1 1 1 1 1
DTE Energy Company DTE 5 1 1 1 1 1
Duke Energy Corporation DUK Include 6 1 1 1 1 1 1
Edison International EIX Include 6 1 1 1 1 1 1
Entergy Corporation ETR Include 6 1 1 1 1 1 1
Eversource Energy ES Include 6 1 1 1 1 1 1
Evergy, Inc. EVRG Include 6 1 1 1 1 1 1
Exelon Corporation EXC 3 1 1 1
FirstEnergy Corporation FE 5 1 1 1 1 1
Hawaiian Electric Industries, Inc. HE 5 1 1 1 1 1 1 -1
IDACORP, Inc. IDA Include 6 1 1 1 1 1 1
MGE Energy, Inc. MGEE Include 6 1 1 1 1 1 1
NextEra Energy, Inc. NEE Include 6 1 1 1 1 1 1
NorthWestern Corporation NWE Include 6 1 1 1 1 1 1
OGE Energy Corporation OGE Include 6 1 1 1 1 1 1
Otter Tail Corporation OTTR Include 6 1 1 1 1 1 1
PG&E Corporation PCG 5 1 1 1 1 1
Pinnacle West Capital Corporation PNW 4 1 1 1 1 1 -1
PNM Resources, Inc. PNM 5 1 1 1 1 1
Portland General Electric Company POR Include 6 1 1 1 1 1 1
PPL Corporation PPL 3 1 1 1
Public Service Enterprise Group Inc. PEG Include 6 1 1 1 1 1 1
Sempra Energy SRE 4 1 1 1 1
Southern Company SO Include 6 1 1 1 1 1 1
Wisconsin Energy Corporation WEC Include 6 1 1 1 1 1 1
Xcel Energy Inc. XEL Include 6 1 1 1 1 1 1

Notes:

[1] HE was excluded from the proxy group due to its unique geographical risk operating in Hawaii.
[2] PNW's share price was affected by a one-time event (rate case decision for Arizona Public Service Company); therefore, PNW was excluded from the proxy group.
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Response to NYRC-0301 (DPS-46), Attachment 1
Tab: Proxy Group Screening
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Response to NYRC-0301 (DPS-46), Attachment 1
Tab: Proxy Group Selection Data

Page 2 of 12
Proxy Group Selection Data
Positive Growth
S&P Credit Rates from at
Rating least two sources M&A Activity
Between Covered by (Value Line, Regulated or Other Date
BBB- and More Than Yahoo! First Call, Income / Significant ~ Announce Date
Company Ticker  Dividends AAA 1 Analyst and Zacks) Total Income Event d Completed Notes
Atmos Energy Corporation ATO Yes A- Yes Yes 100.00% No
Chesapeake Utilities Corporation CPK Yes NR Yes Yes 81.36% No
New Jersey Resources Corporation NJR Yes A+ Yes Yes 67.22% No
NiSource Inc. NI Yes BBB+ Yes Yes 99.51% No
Northwest Natural Gas Company NWN Yes A+ Yes Yes 99.84% No
ONE Gas, Inc. OGS Yes BBB+ Yes Yes 100.00% No
South Jersey Industries, Inc. SJl Yes BBB Yes Yes 92.33% Yes 2/24/2022___Pending__J.P. Morgan Investment Management Inc. to acquire South Jersey Industries, Inc.
Southwest Gas Corporation SWX Yes BBB- Yes Yes 78.01% Yes #it###### 5/23/2022_Icahn Enterprises L.P. to acquire Southwest Gas Holdings, Inc.
Spire, Inc. SR Yes A- Yes Yes 91.43% No
UGI Corporation UGl Yes A Yes Yes 23.31% No
ALLETE, Inc. ALE Yes BBB Yes Yes 95.57% No
Alliant Energy Corporation LNT Yes A- Yes Yes 96.60% No
Ameren Corporation AEE Yes BBB Yes Yes 100.00% No
American Electric Power Company, _Inc. AEP Yes A- Yes Yes 95.43% No
Avangrid, Inc. AGR Yes BBB+ Yes Yes 95.69% Yes #H#H#H# Pending  Avangrid, Inc. to acquire PNM Resources, Inc.
Avista Corporation AVA Yes BBB Yes Yes 100.00% No
Black Hills Corporation BKH Yes BBB+ Yes Yes 97.72% No
CenterPoint Energy, Inc. CNP No BBB+ Yes Yes 102.53% Yes 4/29/2021__1/10/2022_Summit Utilities, Inc. acquires Arkansas and Oklahoma gas distribution assets
CMS Energy Corporation CMS Yes BBB+ Yes Yes 98.76% No
Consolidated Edison, Inc. ED Yes A- Yes Yes 92.54% No,
Dominion Resources, Inc. D No BBB+ Yes Yes 99.34% No 10/5/2021__#HHHHHH_ Southwest Gas Holdings, Inc. acquires Dominion Energy Questar Pipeline, LLC
DTE Energy Company DTE No BBB+ Yes Yes 101.82% No H#iHHH##H 7/1/2021  DTE Energy Company spins off DT Midstream, Inc.
Duke Energy Corporation DUK Yes BBB+ Yes Yes 99.36% No
Edison International EIX Yes BBB Yes Yes 100.25% No
Entergy Corporation ETR Yes BBB+ Yes Yes 100.00% No
Eversource Energy ES Yes A- Yes Yes 92.02% No
Evergy, Inc. EVRG Yes A- Yes Yes 100.00% No
Exelon Corporation EXC No BBB+ Yes No 88.31% Yes 2/24/2021  2/1/2022__Exelon Corporation spins off Constellation Energy Corporation
FirstEnergy Corporation FE Yes BBB- Yes Yes 100.00% Yes 11/7/2021__5/31/2022 _Brookfield Infrastructure Partners L.P. to acquire 19.9% of FirstEnergy Transmission, LLC
Hawaiian Electric Industries, Inc. HE Yes BBB- Yes Yes 77.24% No
IDACORP, Inc. IDA Yes BBB Yes Yes 99.84% No.
MGE Energy, Inc. MGEE Yes AA- Yes Yes 71.05% No
NextEra Energy, Inc. NEE Yes A- Yes Yes 85.07% No
NorthWestern Corporation NWE Yes BBB Yes Yes 99.75% No
OGE Energy Corporation OGE Yes BBB+ Yes Yes 100.00% No 2/17/2021__12/2/2021_Energy Transfer LP acquires Enable Midstream Partners, LP (OGE had GP and LP interest in Enable)|
Otter Tail Corporation OTTR Yes BBB Yes Yes 72.69% No
PG&E Corporation PCG Yes BB- Yes Yes 99.54% No
Pinnacle West Capital Corporation PNW Yes BBB+ Yes No 100.00% No
PNM Resources, Inc. PNM Yes BBB Yes Yes 100.00% Yes #HHHH#H# Pending  Avangrid, Inc. to acquire PNM Resources, Inc.
Portland General Electric Company POR Yes BBB+ Yes Yes 100.00% No
PPL Corporation PPL No A- Yes No 100.00%, Yes 3/18/2021__5/25/2022_ PPL Energy Holdings, LLC to acquire Narragansett Electric Company.
Public Service Enterprise Group Inc. PEG Yes BBB+ Yes Yes 82.60% No
Sempra Energy SRE Yes BBB+ Yes Yes 68.51% Yes #it###### Pending _Black River B 2017 Inc. to acquire 10% of Sempra Infrastructure Partners, LP
Southern Company SO Yes BBB+ Yes Yes 84.58% No
Wisconsin Energy Corporation WEC Yes A- Yes Yes 99.56% No
Xcel Energy Inc. XEL Yes A- Yes Yes 100.00% No
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Response to NYRC-0301 (DPS-46), Attachment 1
Tab: Growth Rates

Page 3 of 12
PROJECTED EARNINGS GROWTH RATES

Yahoo!

Finance Zacks Value Line

Earnings Earnings Earnings

Company Ticker Growth Growth Growth

Atmos Energy Corporation ATO 7.30% 7.30% 7.50%
Chesapeake Utilities Corporation CPK 7.00% n/a 8.00%
New Jersey Resources Corporation NJR 6.00% 6.00% 4.50%
NiSource Inc. NI 3.52% 7.20% 10.50%
Northwest Natural Gas Company NWN 5.70% 5.10% 6.00%
ONE Gas, Inc. OGS 2.90% 5.00% 6.00%
South Jersey Industries, Inc. SJI 5.20% n/a 10.00%
Southwest Gas Corporation SWX 4.00% 6.00% 8.00%
Spire, Inc. SR 7.31% 5.30% 9.00%
UGI Corporation UGl 7.00% 8.00% 7.00%
ALLETE, Inc. ALE 5.67% n/a 6.00%
Alliant Energy Corporation LNT 6.10% 6.10% 4.50%
Ameren Corporation AEE 7.40% 7.20% 6.50%
American Electric Power Company, Inc. AEP 6.10% 5.80% 6.50%
Avangrid, Inc. AGR 6.40% 6.20% 3.00%
Avista Corporation AVA 6.60% 6.60% 3.00%
Black Hills Corporation BKH 4.67% 6.30% 5.00%
CenterPoint Energy, Inc. CNP 1.80% 5.20% 5.00%
CMS Energy Corporation CMS 7.40% 9.20% 6.50%
Consolidated Edison, Inc. ED 2.00% 2.00% 3.50%
Dominion Resources, Inc. D 6.37% 6.60% 11.50%
DTE Energy Company DTE 6.00% 6.00% 4.50%
Duke Energy Corporation DUK 5.85% 6.10% 7.00%
Edison International EIX 5.80% 4.00% NA
Entergy Corporation ETR 6.00% 6.00% 3.00%
Eversource Energy ES 6.70% 6.20% 5.50%
Evergy, Inc. EVRG 5.12% 6.10% 7.50%
Exelon Corporation EXC Negative 6.20% NA
FirstEnergy Corporation FE Negative 6.40% 10.00%
Hawaiian Electric Industries, Inc. HE 1.30% 3.20% 3.00%
IDACOREP, Inc. IDA 4.40% 4.30% 4.00%
MGE Energy, Inc. MGEE 5.90% 6.50% 4.50%
NextEra Energy, Inc. NEE 9.95% 8.80% 11.00%
NorthWestern Corporation NWE 4.50% 3.10% 2.00%
OGE Energy Corporation OGE 3.90% 3.50% 6.50%
Otter Tail Corporation OTTR 9.00% n/a 4.50%
PG&E Corporation PCG 2.50% 2.50% NA
Pinnacle West Capital Corporation PNW 0.10% n/a NA
PNM Resources, Inc. PNM 5.10% 5.00% 6.50%
Portland General Electric Company POR 7.15% 4.60% 7.00%
PPL Corporation PPL Negative n/a NA
Public Service Enterprise Group Inc. PEG 3.27% 4.20% 4.00%
Sempra Energy SRE 4.30% 5.60% 10.00%
Southern Company SO 6.20% 4.00% 5.50%
Wisconsin Energy Corporation WEC 6.60% 6.00% 6.00%
Xcel Energy Inc. XEL 6.90% 6.40% 6.00%
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Atmos Energy Corporation

Form 10-K for year ended 9/30/2021, pages 49-51 (pdf pages 37-39);

ATO (In thousands) Total
2021 904,998
Operating Income 2020 824,099
2019 746,058

Chesapeake Utilities Corporation
2021 Form 10-K page 28-30, 76; 2020 Form 10-K

(In
CPK thousands) Total
2021 131,112
Operating Income 2020 112,723
2019 106,285
Total Regulated
Energy
Operating Incor
2021 106,064
2020 92,124
2019 86,584

Spire, Inc.

Distribution
618,514
528,243
470,772

Natural Gas

Distribution
45,412.7
36,405.9
42,764.6

Delmarva
Natural Gas
Distribution

12,283
9,448
9,873

Form 10-K for the vear ended 9/30/21, see PDF pp. 28 and 87

SR (In thousands Total
Operating Income 2021 450,200
2020 355,000
2019 302,300

New Jersey Resources Corporation

Gas Utility
374,000
334,300
293,400

Pipeline and
Storage
286,484
295,856
275,286

Regulated Energy

Electric
Distribution
8,724.0
6,526.2
1,160.0

Florida Natural
Gas Distribution

16,040
12,542
13,721

Gas Marketing
58,500

9,300

23,200

Eliminations

Natural Gas

Transmission
51,927.3
49,191.8
42,659.4

FPU Electric
Distribution
Net Income

5,441
3,942
640

Other
17,700
11,400

(14,300)

Other
Unregulated ~ Businesses and
Energy Eliminations
24,382 666
20,664 (65)
19,938 (237)
Peninsula Aspire Energy
Eastern Shore Pipeline Express

21,369 10,898 119
20,320 9,359 34
17,965 5,571 N/A

Eliminations

Form 10-K for year ended 9/30/21, PDF pp. 70, 82, 89, 93, 99, 101, 128 227 (elims), Form 10-K for year ended 9/30/20, pages 44, 49, 50, 54, 55, 92, 132-5;
Form 10-K for year ended 9/30/19, pages 34, 40, 45, 47, 50, 51, 124, 125

NJR (In thousands Total
Operating Income 2021 288,350
2020 228,909
2019 164,556

NiSource Inc.

Natural Gas

Distribution
148,993
173,412
111,189

Clean Energy
Ventures

37,993

46,978

47,109

Energy Services
79,163
(11,651)

2,211

Midstream Home Services i Eliminations

10,659 5015 6,527
12,451 8,456 (737)
(4,049) 5,142 2,954

Form 10-K for year ended 12/31/21 at pdf pp. 30, 32, 90; see also 12/31/2020 (page 32, 36, 113-4) pdf pages 196-198;;
Form 10-K for year ended 12/31/2019 (page 120,121) pdf pages 196-198;

Gas Distribution Electric Corporate and
NI (In thousands Total Operations Operations Other Eliminations
Operating Income 2021 1,006,900 617,500 387,800 1,600 -
2020 963,200 611,500 348,800 2,900 -
2019 1,305,200 885,100 406,800 13,300 -

Northwest Natural Gas Company
Form 10-K for year ended 12/31/21 at PDF pp. 165; see also 12/31/2020, page 50 (pdf page 78), 101 (pdf
pg 152), ; Form 10-K for year ended 12/31/2019, page 97 (pdf page 174)

Natural Gas Other (NW Other (NW
NWN (In thousands Total Distribution Natural) Holdings)
Operating Income 2021 163,117 147,902 17,331 (2,116)
2020 148,351 137,724 9,916 711
2019 143,474 135,918 11,428 (3,872)

Response Em&i&m%gfﬁl&chmem 1
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Percent
Regulated
ATO20210PINC 100%
ATO20200PINC 100%
ATO20190PINC 100%
|ATOOPINCAVG 100%
Percent
Regulated
CPK20210PINC 81%
CPK20200PINC 82%
CPK20190PINC 81%
[CPKOPINCAVG 81%
Percent
Regulated
SR20210PINC 83%
SR20200PINC 94%
SR20190PINC 97%
[SROPINCAVG 91%
Percent
Regulated
NJR20210PINC 55%
NJR20200PINC 81%
NJR20190PINC 65%
[NJROPINCAVG 67%
Percent
Regulated
NI20210PINC 100%
NI20200PINC 100%
NI20190PINC 99%
[NIOPINCAVG 100%
Percent
Regulated
NWN20210PINC 100.0%
NWN20200PINC 99.5%
NWN20190PINC 100.0%

[NWNOPINCAVG

100%
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ONE Gas, Inc.

Form 10-K for year ended 12/31/21 at PDF pp. 54, 56; see also 12/31/2020 (page 33), pdf page 56 and page 55, pdf page

89; Form 10-K for year ended 12/31/2019 (page 25), pdf page 34

(In Regulated
OGS thousands) Total Utility
2021 310,258 310,258
Operating Income 2020 303,500 303,500
2019 295,300 295,300

South Jersey Industries, Inc.
2021 Form 10-K, page 108-111; 2020 Form 10-K, page 108-111

Energy
SJl (In thousands Total SJI Utilities Management
2021 349,120 294,723 50,244
Operating Income 2020 282,222 261,245 30,716
2019 201,205 217,530 (2,325)

Southwest Gas Corporation

Energy Corporate and
Production Midstream Services
4,449 - (296)
(5,602) (467) (3,670)
(4,248) (154) (9,598)

2021 10-K, PDF pp. 37, 39, 55, 97; see also 2020 Form 10-K, pages 70 (pdf pg 72),79 (PDF 80), 45 (PDF 47), 130 (PDF

132) ;2019 Form 10-K, pages 2, 7, 71-72 (pdf pages 55, 65, 183-185)

Utility
(In Natural Gas Infrastructure

SWX thousands) Total Operations Services
2021 369,547 318,592 85,551
Operating Income 2020 423,004 302,611 122,127
2019 371,913 283,653 90,134

UGI Corporation

Pipeline &
Storage Other
- (34,596)
- (1,734)
- (1,874)

Intersegment

Sales/Assets

Discontinued

Operations

Form 10-K for vear ended 9/30/21 at PDF 149 (F-61); see also 9/30/2020, page F-67 (PDF 148) ; Form 10-K for year ended 9/30/2019, pages F-72, F-73, (pdf page 160-161);

(In AmeriGas
UGI thousands) Total Propane UGl International
2021 2,350,000 385,000 314,000
Operating Income 2020 982,000 373,000 241,000
2019 616,600 404,000 228,900

ALLETE, Inc.
2021 Form 10-K, page 38-40, 67, 119-121 ; 2019 Form 10-K, page 32-38, 119;

Regulated ALLETE clean

ALE Total Operations Total Energy
2021 148,500 142,600 (13,900)
Operating Income 2020 150,900 143,200 1,000
2019 179,800 172,200 1,200

Alliant Energy Corporation
2021 Form 10-K, page 11,14,26-27, 91-92
Utility

Utility Electric Utility Gas

LNT Total Operations Operations
2021 795,000 716,000 63,000
Operating Income 2020 740,000 643,000 74,000
2019 777,700 678,900 69,800

Midstream & Corporate &
Marketing UGI Utilities Other
160,000 241,000 1,250,000
140,000 229,000 (1,000)
105,000 224,200 (345,500)

US Water Corporate and

Services Other Eliminations
- 33,300 (13,500)
- 20,200 (13,500)
(1,300) 40,700 (33,000)

Non-Regulated
A1C Holdings,

Non-utility,
Parent and
Utility Other Other
(11,000) 27,000
(1,000) 24,000
1,300 27,700

Eliminations

Response Em&i&m%gfﬁl&chmem 1
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Percent
Regulated
0GS20210PINC 100%
0GS20200PINC 100%
0GS20190PINC 100%
|OGSOPINCAVG 100%
Percent
Regulated
SJI20210PINC 84%
SJI20200PINC 93%
SJI20190PINC 100%
|SJIOPINCAVG 92%
Percent
Regulated
SWX20210PINC 86%
SWX20200PINC 72%
SWX20190PINC 76%
[SWXOPINCAVG 78%
Percent
Regulated
UGI20210PINC 10%
UGI20200PINC 23%
UGI20190PINC 36%
|UGIOPINCAVG 23%
Percent
Regulated
ALE20210PINC 96%
ALE20200PINC 95%
ALE20190PINC 96%
IALEOPINCAVG 96%
Percent
Regulated
LNT20210PINC 97%
LNT20200PINC 97%
LNT20190PINC 96%
|LNTOPINCAVG 97%




Case 22-E-0317, et al.

Ameren Corporation
2021 Form 10-K pages 17-18, (pdf 13), 93-94 (pdf 57), p. 113 (pdf 68), p. 154 (pdf 92)

Ameren Other /
Ameren Missouri Natural Ameren lllinois ~ Ameren lllinois ~ Ameren Intersegment
AEE Total Missouri Electic Gas Electric Natural Gas Transmission Eliminations
2021 1,530,000 658,000 292,000 189,000 395,000 (4,000)
Operating Income 2020 1,445,000 660,000 257,000 176,000 372,000 (20,000)
2019 1,396,000 672,000 267,000 152,000 323,000 (18,000)

American Electric Power Company, Inc.
2021 Form 10-K, page 84 (PDF (98), 90 (PDF 104), 96 (PDF 110), 99 (PDF 113), 320-322 (PDF 339-341);

Vertically Transmission AEP
Integrated and Distribution  Transmission Generation and  Corporate and  Reconciling
AEP Total Utilities Utilities Holdco Marketing Other Adjustments
2021 3,435,900 1,554,700 857,900 842,900 168,000 31,100 (18,700)
Operating Income 2020 3,036,500 1,507,100 750,000 611,200 111,100 99,200 (42,100)
2019 2,598,600 1,328,800 597,800 596,400 61,500 80,200 (66,100)

Avangrid, Inc.
2021 Form 10-K, page 61-62 (pdf p. 57-58), p. 159 (pdf 139)

AGR (In thousands Total Networks Renewables Other
2021 895,000 876,000 26,000 (7,000)
Operating Income 2020 869,000 877,000 (16,000) 8,000
2019 998,000 890,000 93,000 15,000

Avista Corporation
2021 Form 10-K, p. 53 (pdf 48); p. 98 (pdf 85), p. 134 (pdf p 114)

Alaska Electric

Light and Power Intersegment
AVA Total Avista Utilites ~ Company Other Eliminations
2021 228,232 217,663 16,186 (5,617)
Operating Income 2020 232,700 220,058 17,088 (4,446) -
2019 210,389 200,994 16,423 (7,028) -

Black Hills Corporation
2021 Form 10-K, pgs. 38, 111-113, 2020 Form 10-K, pages 121-122 (PDF pages 155-156);
Electric Utilities

Inter-company

BKH Total Regulated Unregulated Gas Utilities Corporate Eliminations
2021 800,747 41,511
Revenue 2020 699,712 39,145
2019 698,807 40,548
2021 409,429 192,687 9,988.96 211,157 36,148 (40,552)
Operating Income 2020 428,303 199,796 11,178 215,889 43,409 (41,969)
2019 406,042 205,739 11,938 189,971 35,070 (36,676)

CenterPoint Energy, Inc.
2021 Form 10-K, pg. 47, 81, 170; 2020 Form 10-K, pg. 183

Corporate and Discontinued
CNP Total Electric Natural Gas Other Eliminations Operations
2021 1,363 773 618 (28) - -
Operating Income 2020 1,039 503 550 (14) - -
2019 1,071 714 402 (45) - -

Response Em&i&m%gfﬁl&chmem 1

Page 32f
Percent
Regulated
AEE20210PINC 100%
AEE20200PINC 100%
AEE20190PINC 100%
[AEEGPINCAVG 100%
Percent
Regulated
AEP20210PINC 95%
AEP20200PINC 94%
AEP20190PINC 97%
|AEPOPINCAVG 95%
Percent
Regulated
AGR20210PINC 98%
AGR20200PINC 100%
AGR20190PINC 89%
[AGROPINCAVG 96%
Percent
Regulated
AVA20210PINC 100%
AVA20200PINC 100%
AVA20190PINC 100%
[AVAOPINCAVG 100%
Percent
Regulated
BKH20210PINC 99%
BKH20200PINC 97%
BKH20190PINC 97%
|BKHOPINCAVG 98%
Percent
Regulated
CNP20210PINC 102%
CNP20200PINC 101%
CNP20190PINC 104%
|CNPOPINCAVG 103%

oF®10-K Data
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CMS Energy Corporation
2021 Form 10-K, p. 166-169

CMS Total Electric Utility Gas Utility
2021 1,754 889 445
Operating Income 2020 1,190 886 421
2019 1,108 856 367
Consolidated Edison, Inc.
2021 Form 10-K p. 21, p. 62, p. 114, p. 180-181
CECONY
ED Total Electric CECONY Gas
2021 2,834 1,802 646
Operating Income 2020 2,654 1,731 574
2019 2,676 1,758 528
Dominion Resources, Inc.
2021 Form 10-K, p. 204
Dominion
D Total Energy Virginia Gas Distribution
2021 5,067 2,918 802
Operating Income 2020 1,059 2914 757
2019 2,833 2,798 717
2021 Form 10-K, page 65, 67
TWh
Regqulated Generation 85.7
Merchant Generation 20.8
106.5
Regqulated Generation 87.0
Merchant Generation 19.3
106.3
Regqulated Generation 88.2
Merchant Generation 20.2
108.4
DTE Energy Company
2021 Form 10-K, p. 31, 33, 35, 37. 145-147
DTE Total Electric Gas
2021 1,525 1,290 336
Operating Income 2020 1,574 1,250 307
2019 1,452 1,135 316
Duke Energy Corporation
2021 Form 10-K, p 45-47, 132, 133, 2020 10-K, p. 47, 49, 50, 51, 136
Electric Utilities ~ Gas Utilities
and and
DUK Total Infrastructure Infrastructure
2021 5,352 5,256 523
Operating Income 2020 4,553 3,985 481
2019 5,709 5,313 431
Edison International
2021 Form 10-K, p. 62-74, 2020 Form 10-K, p. 58, 134
Parent and
EIX Total SoCal Edison Other
2021 1,510 1,510
Operating Income 2020 1,217 1,178 39
2019 1,775 1,845 (70)

Enterprises
21
32
35

CECONY
Steam
12
5
62

Dominion
Energy South
Carolina
768
745
615

2021

2020

2019

DTE Vantage
(15)
(35)
(69)

Commercial
Renewables
(125)
(16)
)

Other
Reconciling
ltems
399
(149)
(150)

Intersegment

Contracted
Assets
595
461
578

Energy Trading
(86)
52

70

Other
(302)
85
(24)

O&R Electric
100

99

98

Corporate and
Other

10

(3,730)

(1,739)

Corporate &
Other

Eliminations

18
7

O&R Gas
50
48
41

Adjustments
and Elimination
(26)
(88)
(136)

Reclassifications
and Eliminations

O&R Other

Discontinued
Operations

Clean Energy
Businesses

236

215

202

ConEd
Transmission
(16)
(8)
6)

Other

4
(10)
7

Responsegm&i&m%gfﬁl&chmem 1
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Percent
Regulated
CMS20210PINC 76%
CMS20200PINC 110%
CMS20190PINC 110%
ICMSOPINCAVG 99%
Percent
Regulated
ED20210PINC 92%
ED20200PINC 93%
ED20190PINC 93%
[EDGPINCAVG 93%
Percent
Regulated
D20210PINC 98%
D20200PINC 100%
D20190PINC 100%
|DOPINCAVG 99%
Percent
Regulated
DTE20210PINC 107%
DTE20200PINC 99%
DTE20190PINC 100%
[DTEOPINCAVG 102%
Percent
Regulated
DUK20210PINC 100%
DUK20200PINC 98%
DUK20190PINC 100%
|DUKOPINCAVG 99%
Percent
Regulated
EIX20210PINC 100%
EIX20200PINC 97%
EIX20190PINC 104%

|EIXOPINCAVG

100%




Case 22-E-0317, et al.

Entergy Corporation
2021 Form 10K, p. 195.

Entergy
Wholesale
ETR Total Utility Commodities All Other Eliminations
2021 1,714,321 2,001,883 (251,333) (36,229) -
Operating Income 2020 1,677,992 1,883,890 (169,588) (36,309) Q)
2019 1,810,687 2,227,813 (130,003) (287,123)
Eversource Energy
2021 Form 10-K, page 133, 135-136
Electric Natural Gas Electric Water
ES Total Distribution Distribution Transmission  Distribution
2021 1,993 716 302 838 64
Operating Income 2020 1,989 833 207 788 85
2019 1,591 800 163 485 67

Evergy, Inc.
2021 Form 10-K, p. 44, 73 2020 Form 10-K, p. 43,72
Electric
Generation,
Transmission
and Distribution

EVRG Total Services
2021 1,354.9 1,354.9
Operating Income 2020 1,143.9 1,143.9
2019 1,185.8 1,185.8

Exelon Corporation
2021 Form 10-K, pages 226-228, 72, 75, 79, 93, 171; 2020 Form 10-K pages 81, 88, 91, 95, 204; $ millions

EXC Total Generation ComEd PECO BGE
2021 2,723 (346) 1,255 651 481
Operating Income 2020 2,821 256 954 546 500
2019 4,374 1,323 1,171 713 532

FirstEnergy Corp.
2021 Form 10-K, p. 123, 2020 Form 10-K, p. 34, 128

Regulated Regulated Reconciling
FE Total Distribution Transmission Corporate/Other  Adjustments
2021 1,726 1,465 678 (417) -
Operating Income 2020 2,162 1,527 792 - (157)
2019 2,510 1,921 751 (162) -
Hawaiian Electric Industries, Inc.
2021 Form 10-K, page 86, 93, 107.
HE Total Electric Utility Bank Other
2021 386,066 279,558 128,203 (21,695) 33.21%
Operating Income 2020 311,493 268,550 61,809 (18,866) 19.84%
2019 348,021 254,378 110,909 (17,266) 31.87%
IDACORP, Inc.
2021 Form 10-K, p. 10, 82, 130-131
IDA Total Utility Operations All Other Eliminations
2021 329,651 329,568 83 -
Operating Income 2020 309,521 308,780 741 -
2019 298,326 297,652 674 -

PHI

801
629
722

Eliminations

3

6

2

Intersegment
Other Eliminations

(29) (90)
(12) (52)

) (12)

Response Em&i&m%gfﬁl&chmem 1

Page 3&of
Percent
Regulated
ETR20210PINC 100%
ETR20200PINC 100%
ETR20190PINC 100%
|ETROPINCAVG 100%
Percent
Regulated
ES20210PINC 93%
ES20200PINC 92%
ES20190PINC 91%
ESOPINCAVG 92%
Percent
Regulated
EVRG20210PINC 100%
EVRG20200PINC 100%
EVRG20190PINC 100%
|EVRGOPINCAVG 100%
Percent
Regulated
EXC20210PINC 100%
EXC20200PINC 93%
EXC20190PINC 72%
|EXCOPINCAVG 88%
Percent
Regulated
FE20210PINC 100%
FE20200PINC 100%
FE20190PINC 100%
|FEOPINCAVG 100%
Percent
Regulated
HE20210PINC 72%
HE20200PINC 86%
HE20190PINC 73%
[FEOPINCAVG 77%
Percent
Regulated
IDA20210PINC 100%
IDA20200PINC 100%
IDA20190PINC 100%

[IDAOPINCAVG

100%

BB 10-K Data
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Case 22-E-0317, et al.

MGE Energy, Inc.

2021 Form 10-K, pg. 112, 2020 Form 10-K, pp. 112, 114; 2019 Form 10-K, pp. 105, 107

MGEE
2021
Operating Income 2020
2019

NextEra Enerqgy, Inc.
2021 Form 10-K, p. 110-111

NEE
2021
Operating Income 2020
2019

NorthWestern Corporation

2021 Form 10-K, pp. F-5, F-48, F-49

NWE
2021
Operating Income 2020
2019

OGE Energy Corp.

2021 Form 10-K p.5, 32, 55, 103-104

OGE
2021
Operating Income 2020
2019

Otter Tail Corporation

Total
117,294
109,997
110,910

Total
6,094
1,712
4,631

Total
275,681
236,204
276,850

Total
544
522
504

2021 Form 10-K, p. 50-51, 2020 Form 10-K, p. 49

OTTR
2021
Operating Income 2020
2019

Note: 2021 Operting Income Data was excluded from the three year average since, as noted by Otter Tail, 2021 oprating income was impacted by the plastics segment that is not expected to
continue over the long-term term. See OTTR 2021 10-K PDF pg. 5: "Our 2021 earnings mix was impacted by significantly higher earnings in our Plastics segment as unique supply and demand
conditions during the year in the PVC pipe industry led to earnings levels not previously experienced. We expect our earnings mix to return back to our targeted mix of 70% from the Electric segment

Total
249,708
147,886
134,880

Electric
58,993
57,847
59,180

FPL
4,200
3,860
3,369

Regulated
Electric
Operations
238,802
196,823
231,217

Electric Utility

525
508

Electric
106,964
107,083

98,417

Gas
25,133
19,674
19,528

Gulf Power
370
346
277

Regulated
Natural Gas
Operations

38,569
37,601
48,716

Natural Gas
Midstream -
Sold December
2,2021
2)
2)
)

Manufacturing
24,114
16,103
17,869

Non Regulated
Energy

33,936

33,460

33,084

NEER
(175)
(1,127)
2,461

Other
(1,690)
1,780
(3,083)

Other
Operations

Plastics
132,760
37,823
28,439

and 30% from the Manufacturing and Plastics segments over the long term as these industry conditions

subside.”

PG&E Corporation

2021 Form 10-K, p. 35, 36, 37, 69, 100, 107, 111, 116, 118; 2020 Form 10-K, pp. 111

PCG
2021
Operating Income 2020
2019

Pinnacle West Capital Corporation

Total
1,883
1,755

(10,094)

Electric Utility

Natural Gas
Utility

1,889
1,731
(10,118)

2021 Form 10-K, pp. 94-99, 105-109, 2020 Form 10-K p.91, 102

PNW
2021
Operating Income 2020
2019

Total
805,310
788,152
671,960

Avrizona Public
Service Co.
818,961
802,011
686,984

Corporate Other
(13,651)
(13,859)
(15,024)

Corporate
Other
(6)
24

24

Transmission
Investment

(1

Corporate &
Other
1,609
(1,367)
(1,476)

Eliminations

Eliminations

Corporate and
Intersegment
Eliminations
(14,130)
(13,123)
(9,845)

Consolidation/

Elimination
All Others Entries
(768) -
(983) -
(882) -

Response Em&i&m%gfﬁl&chmem 1
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Percent
Regulated
MGEE20210PINC 2%
MGEE20200PINC 70%
MGEE20190PINC 71%
|MGEEOPINCAVG 71%
Percent
Regulated
NEE20210PINC 76%
NEE20200PINC 100%
NEE20190PINC 79%
INEEOPINCAVG 85%
Percent
Regulated
NWE20210PINC 100%
NWE20200PINC 99%
NWE20190PINC 100%
[NWEOPINCAVG 100%
Percent
Regulated
OGE20210PINC 100%
OGE20200PINC 100%
OGE20190PINC 100%
|OGEOPINCAVG 100%
Percent
Regulated
OTTR20210PINC 43%
OTTR20200PINC 72%
OTTR20190PINC 73%
|OTTROPINCAVG 73%
Percent
Regulated
PCG20210PINC 100%
PCG20200PINC 99%
PCG20190PINC 100%
|PCGOPINCAVG 100%
Percent
Regulated
PNW20210PINC 100%
PNW20200PINC 100%
PNW20190PINC 100%

[PNWOPINCAVG

100%




Case 22-E-0317, et al.

PNM Resources, Inc.

2021 Form 10-K, p. B-18, B-36-B-37.

PNM

Operating Income

Total
2021 308,153
2020 285,281
2019 144,200

Portland General Electric Company
2021 Form 10-K, p. 71,73; 2020 Form 10-K, p. 68

POR

Operating Income

PPL Corporation

Total
2021 378
2020 269
2019 353

PNM Electric

221,497
214,897
61,068

Portland

General Electric

Company
378
269
353

2021 Form 10-K p. 35, 109, 136, 2020 Form 10-K p. 103, 108

PPL

Operating Income

Total
2021 1,519
2020 1,575
2019 1,527

Public Service Enterprise Group Incorporated
2021 Form 10-K, p. 161-162

PEG

Operating Income

Sempra Energy

2021 Form 10-K, 12 (80.25% interest in Oncor), F-16, F-22, F-152-F154, Exhibit 99.1 pg. 8;

SRE ($ millions)

Operating Income

Southern Company
2021 Form 10-K, p. 1-265

SO

Operating Income

WEC Energy Group, Inc.

Total
2021 (856)
2020 2,270
2019 1,943

Total
2021 2,782
2020 5,308
2019 3,718

Total
2021 4,550
2020 5,143
2019 8,051

Kentucky
Regulated
758
739
782

PSE&G
1,818
1,639
1,469

SDG&E
1,367
1,373
1,313

Traditional
Operating
Companies
3,015
4,190
4,471

TNMP Electric
100,118
88,453
85,814

Pennsylvania
Regulated

761

836

745

PSEG Power
(2,711)

603

448

SoCalGas
(566)
785
956

Southern
Power
399
388
440

2021 Form 10-K, pgs. 49, 53, 55, 57, 58, 135-136; 2020 Form 10-k, pgs. 46, 52, 55;

($

WEC thousands)

Revenue

Operating Income

Total
2021
2020
2019
2021 1,714,200
2020 1,705,200
2019 1,567,300

Wisconsin
Electric
4,538,600
4,274,000
4,317,600

984,328.14
1,040,721.15
909,531.79

Wisconsin

Natural Gas
1,498,400
1,199,500
1,329,500

324,971.86
292,078.85
280,068.21

Corporate and
Other

(13,462)
(18,069)
(2,682)

Corporate and
Other

Sempra Texas
Utilities

965

913

862

Eliminations

lllinois Natural
Gas

361,600
330,800
291,900

Discontinued
Operations

1,954
1,276

Eliminations

Sempra
Infrastructure
1,050
762
485

Southern
Company Gas
1,102
848
787

Other States
Natural Gas

52,400
61,600
65,300

Sempra
Renewables

55

All Other

(293)
2,369

Electric
Transmission

All Other
(25)
(367)
(271)

Eliminations

10
(16)

Non-Utility
Energy
Infrastructure

350,300
366,300
367,500

Adjustments
and eliminations
9

2
(10)

Corporate and
Other

(18,900)
(40,800)
7,100

Intersegment
Revenues

Reconciling
Eliminations

(340,500)
(345,500)
(354,100)

Discontinued
Operations
1,840
328

Wisconsin total

1,309,300
1,332,800
1,189,600

Response Em&i&m%gfﬁl&chmem 1
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Percent
Regulated
PNM20210PINC 100%
PNM20200PINC 100%
PNM20190PINC 100%
|PNMOPINCAVG 100%
Percent
Regulated
POR20210PINC 100%
POR20200PINC 100%
POR20190PINC 100%
|POROPINCAVG 100%
Percent
Regulated
PPL20210PINC 100%
PPL20200PINC 100%
PPL20190PINC 100%
|PPLOPINCAVG 100%
Percent
Regulated
PEG20210PINC 100%
PEG20200PINC 72%
PEG20190PINC 76%
|PEGOPINCAVG 83%
Percent
Regulated
SRE20210PINC 63%
SRE20200PINC 58%
SRE20190PINC 84%
SREOPINCAVG 69%
Percent
Regulated
S020210PINC 90%
S020200PINC 98%
S020190PINC 65%
[SOOPINCAVG 85%
Percent
Regulated
WEC20210PINC 100%
WEC20200PINC 100%
WEC20190PINC 99%
[WECOPINCAVG 100%




Case 22-E-0317, et al.

Xcel Energy Inc.

2021 Form 10-K, pp 27-28, 49, 51, 81; 2020 Form 10-K, pp 25, 48;

XEL ($ thousands) Total
2021 2,203,000
Operating Income 2020 2,116,000
2019 2,104,000

Xcel Total
2,203,000
2,116,000
2,104,000

Regulated
Regulated Natural Gas
Electric Utility Utility

1,895,230 307,770
1,839,110 276,890
1,819,068 284,932
Electric Margin
2021 6,472,000
2020 6,290,000
2019 6,065,000

All Other

Gas Margin
1,051,000
947,000
950,000

Reconciling
Eliminations

% Electric
86%
87%
86%

% Gas

14%
13%
14%

Response Emi@nﬁﬂj—d&ag,—&l&chmem 1

Page 3Pof
Percent
Regulated
XEL20210PINC 100%
XEL20200PINC 100%
XEL20190PINC 100%
|XELOPINCAVG 100%
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Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 38 of 53
Response to NYRC-0301 (DPS-46), Attachment 1

Tab: Credit Rating
Page 12 of 12

INPUT: CREDIT RATING

S&P Include?
AAA Yes
AA+ Yes
AA Yes
AA- Yes
A+ Yes
A Yes
A- Yes
BBB+ Yes
BBB Yes
BBB- Yes
BB+

BB

BB-

B+

B

B-

CCC+

CCC

CCC-

CC

C

D

NR




Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 39 of 53
New York State Electric & Gas Corporation

Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Michael Augstell

Request No.: NYRC-0367 (DPS-103)

Date of Request: June 22, 2022

Response Due Date: July 5, 2022

Extension Due Date: July 6, 2022

Date of Reply: July 6, 2022

Witness: Dave George

Subject: Revenue and Expense Reconciliations
Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format
with all formulae intact and unlocked.

1. For NYSEG and RG&E, separately provide:

a. the amount of the Company’s total historic test year operating revenue that was
subject to reconciliation, identified by electric or gas operations.

b. the amount of the Company’s total rate year operating revenue that the Company
proposes to reconcile, identified by electric or gas operations.

c. the amount of the Company’s total historic O&M expense that was subject to
reconciliation, identified by electric or gas operations.

d. the amount of the Company’s total rate year O&M expense that the Company
proposes to reconcile, identified by electric or gas operations.

Response:

1. a. For purposes of measuring operating revenue, the grand total should be viewed as the Total

Sales Revenue line shown on Schedule B of the RRP-2 exhibits. Of those totals, the test year

Delivery amounts that are subject to reconciliation are all items except for BIPP, GRT and the

Commodity MFC/POR. The test year amounts by electric and gas are as follows ($ thousands):
e NYSEG Elec $833,904

Page 1 of 2



Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 40 of 53

New York State Electric & Gas Corporation
Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

e NYSEG Gas $203,314
e RG&E Elec $475,339
e RG&E Gas $173,538

1.b. The comparable Rate Year with Increase amounts proposed are as follows ($ thousands):
e NYSEG Elec $1,131,370
e NYSEG Gas $247,269
e RG&E Elec $575,194
e RG&E Gas $211,169

1.c. Amount of historic O&M subject to reconciliation are 2020 Joint Proposal Appendix T Rate
Year target amounts (all except for non-O&M items Property Taxes, Net Plant Reconciliations,
Debt Costs, and Interruptible Revenues). When adjusted to calendar year 2021 the amounts are
as follows ($ thousands):

NYSEG Elec $279,862

NYSEG Gas $59,541

RG&E Elec  $93,097

RG&E Gas  $45,774

1.d. Comparable proposed amount of O&M to be subject to reconciliation in the forecast rate
year is as follows (Note: excludes Inflation related reconciliation as amounts TBD):

e NYSEG Elec $307,017

e NYSEG Gas $56,650

e RG&E Elec $93,538

e RG&E Gas  $52,188

Page 2 of 2



Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 41 of 53

New York State Electric & Gas Corporation
Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Michael Augstell (DPS)

Request No.: NYRC-0462 (DPS-191)

Date of Request: July 6, 2022

Response Due Date: July 18, 2022

Date of Reply: July 12, 2022

Witness: Howard Coon

Subject: NYSEG & RG&E Long-Term Debt
Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format
with all formulae intact and unlocked.

1. Does NYSEG and RG&E have any variable rate long-term debt? If yes, provide the details
for the variable rate issuances.

2. On May 1, 2020, NYSEG remarketed $200 million in Pollution Control Notes. Explain how
the remarketing of these notes worked.

Response:
1. Neither NYSEG nor RG&E have variable rate long-term debt.

2. The bonds were sold to Bank of America in a private transaction pursuant to a forward
purchase agreement that was priced and executed on March 9, 2020 and subsequently closed
on May 1, 2020. Bank of America intends to hold the bonds to maturity. The Company
determined that this private transaction provided the lowest cost of funding by comparing the
yields on contemporaneous, comparable underwritten transactions and considering the
issuance cost savings of this form of transaction, including no underwriting fees.

Page 1 of 1



Exhibit__ (SFP-1)
Case 22-E-0317, et al. Page 42 of 53
New York State Electric & Gas Corporation

Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Michael Augstell

Request No.: NYRC-0859 (DPS-508)

Date of Request: August 5, 2022

Response Due Date: August 15,2022

Date of Reply: August 15,2022

Witness: Dave George, Howard Coon

Subject: NYSEG/RG&E Variable Rate Debt Amortization
Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format
with all formulae intact and unlocked.

1. Inthe workpaper for NYSEG, NC-RRP-4-WP-02, Schedule A there are new variable rate
debt amortizations on lines 100 and 250. In the workpaper for RG&E, RC-RRP-4-WP-
02 there are new variable rate amortizations on lines 59, 98, 221 and 251. Itis our
understanding there is no variable rate debt for NYSEG or RG&E. Explain these new
variable rate debt amortizations.

Response:

All of the amounts in question fall under the sub-heading “Pre-JP Remaining Balance” which
effectively represent any remaining balances on the books prior to 4/30/20 that did not get
incorporated in time to be considered in the 2020 JP and amortized effective 5/1/20. Had there
been any new variable rate debt, it would have been listed in the workpapers under sub-heading
“New Amortization [tems”.

Page 1 of 1



Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 43 of 53
New York State Electric & Gas Corporation

Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Michael Augstell

Request No.: NYRC-0969 (DPS-578)

Date of Request: August 16, 2022

Response Due Date: August 26, 2022

Date of Reply: August 25, 2022

Witness: Ann Bulkley / Howard Coon

Subject: (NYRC-0357/DPS-93)-NYSEG/RG&E, Pro Forma Credit Metrics
Follow-Up

Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format
with all formulae intact and unlocked.

1. For the rate year ending April 30, 2024, provide the following financial ratios in Excel format
for New York State Electric & Gas Corporation and Rochester Gas & Electric Corporation
reflecting the August 12, 2022, update. Explain any adjustments made to the calculations.

a. (Cash Flow from Operations (CFO) pre-Working Capital (WC) + Interest)/Interest.
b. CFO pre-WC/Debt.

c. (CFO pre-WC — Dividends)/Debt.

d. Debt/Capitalization.

e. Funds from Operations (FFO)/Debt.

f. Debt/Earnings before Interest, Taxes, Depreciation and Amortization (EBITDA).

Response:

Please see attached Confidential Attachment 1 containing forecasted ratios resulting from the
August 12, 2022 update. Confidential Attachment 2 has the ratios, supporting data and detailed
calculations in Excel format.

In the course of preparing this response, we discovered an error in the forecast model used in

preparing the response to NYRC-0357-DPS-93. As a result, we have supplemented the response
to NYRC-0357-DPS-93 to update the ratios based on a corrected long-term forecast model.

Page 1 of 2



Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 44 of 53
New York State Electric & Gas Corporation

Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

The differences in the ratios between those contained in the Supplemental Response to NYRC-
0357-DPS-93 and the ratios provided in response to this interrogatory result from the updates to
revenue requirements summarized in Attachment 1 to the August 12 update and attached here as
Attachment 3.

Page 2 of 2



Case 22-E-0317, et al.

Case No. 22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request No. NYRC-0357 (DPS-578)
New York State Electric & Gas Corp

Rating Agency Ratio Calculations
(Thousands of Dollars)

Test Year
December 31,

1 2021

Exhibit___(SFP-1)

Page 45 of 53
Page1of1
Witness: Ann Bulkley / Howard Coon
Rate Year 1
April 30, Benchmark Downgrade

2024 Range" Threshold
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Case 22-E-0317, et al. Page 46 of 53

Case No. 22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request No. NYRC-0357 (DPS-578) Page1of1
Rochester Gas & Electric Corp Witness: Ann Bulkley / Howard Coon

Rating Agency Ratio Calculations
(Thousands of Dollars)

Test Year Rate Year 1
December 31, April 30, Benchmark Downgrade

2021

2024 Range" Threshold




Exhibit___ (SFP-1)
Case 22-E-0317, et al. Page 47 of 53

NYRC-0969-DPS-578 (22-E-0317 et.al.)
REDACTED ATTACHMENT 2



Case 22-E-0317, et al.

($MMm) Actual
#REF! 2021
Capitalized Interest Adjustment

Capitalized Interest

Effective Tax Rate 5.7%
Capitalized Interest, Taxes 1
Capitalized Interest, After-tax 8
Pension Adjustment

Projected Benefit Obligation (End of Year) 1,593
Fair Value of Plan Assets (End of Year) 1,543
Net Periodic Pension Benefit Cost (Income) 34
Service Cost 16
Interest Cost 39
Actual Return on Plan Assets 108
Employer Contributions -
Incremental LT Borrowing Interest Rate - Q1 2.42%
Incremental LT Borrowing Interest Rate - Q2 2.04%
Incremental LT Borrowing Interest Rate - Q3 2.18%
Incremental LT Borrowing Interest Rate - Year-end 2.32%
Pension Asset -
Pension Liability 50
Interest Expense Q1 0
Interest Expense Q2 0
Interest Expense Q3 0
Interest Expense Q4 0
Aggregate Quarterly Interest Expense 1
Annual Interest Expense 1
Interest on Pension Liability 1
Employer Contributions, Net of Service Cost -
Operating Lease Adjustment

Current Year Rent Expense 1
Weighted-average Discount Rate (Operating leases) 3.33%
Current Rent Expense x Multiplier 9
Operating Leases 11
Depreciation on Operating Leases 1

0

Interest on Operating Leases

Non-Standard Adjustments

Unamortized Debt
Placeholder
Placeholder

Exhibit___ (SFP-1)
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Case 22-E-0317, et al.

($MMm) Actual
#REF! 2021
Surplus Cash Adjustment

Haircut 0%
Cash and cash equivalents #REF!
Surplus Cash #REF!
Capitalized Interest Adjustment

Capitalized Interest 9
Effective Tax Rate 5.7%
Capitalized Interest, Taxes 1
Capitalized Interest, After-tax 8
Asset Retirement Obligation (ARO) Adjustment

Corporate Tax Rate 21.0%
ARO carrying amount 12
ARO accretion expense 1
ARO liabilities settled (1)
ARO liabilities incurrec -
Asset Retirement Obligatior 9
Interest on ARO 1
ARO (Costs)/Credit 1
Tax Effect on ARO Interest (0)
Pension Adjustment

Projected Benefit Obligation (End of Year) - Pensior 1,593
Projected Benefit Obligation (End of Year) - OPEE 143
Fair Value of Plan Assets (End of Year) - Pension 1,543
Fair Value of Plan Assets (End of Year) - OPEB 49
Net Funded Status - Under/(Over) - Pension 50
Net Funded Status - Under/(Over) - OPEB 94
Pension Liability 113
Operating Lease Adjustment

Discount Factor 3.3%
Current Year Rent Expense 1
Operating Leases 11
Average Operating Lease Balance 9
Interest on Operating Leases 0
OLA Rent Expense 1
Depreciation on Operating Leases 1
Adjust Capex for Operating Leases (Y/N) N

OLA Implied Capex

Non-Standard Adjustments

Unamortized Debt
Placeholder
Placeholder

Confidential
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($MMm) Actual
RG&E Corp - Moody's Adjustments 2021
Capitalized Interest Adjustment
Capitalized Interest 9
Effective Tax Rate 15.9%
Capitalized Interest, Taxes 1
Capitalized Interest, After-tax 8
Pension Adjustment
Projected Benefit Obligation (End of Year) 345
Fair Value of Plan Assets (End of Year) 291
Net Periodic Pension Benefit Cost (Income) 10
Service Cost 5
Interest Cost 6
Actual Return on Plan Assets 23
Employer Contributions 3
Incremental LT Borrowing Interest Rate - Q1 2.42%
Incremental LT Borrowing Interest Rate - Q2 2.04%
Incremental LT Borrowing Interest Rate - Q3 2.18%
Incremental LT Borrowing Interest Rate - Year-end 2.32%
Pension Asset -
Pension Liability 54
Interest Expense Q1 0
Interest Expense Q2 0
Interest Expense Q3 0
Interest Expense Q4 0
Aggregate Quarterly Interest Expense 1
Annual Interest Expense 1
Interest on Pension Liability 1
Employer Contributions, Net of Service Cost -
Operating Lease Adjustment
Current Year Rent Expense 1
Weighted-average Discount Rate (Operating leases) 2.92%
Current Rent Expense x Multiplier 3
Operating Leases 50
Depreciation on Operating Leases 0
0

Interest on Operating Leases

Non-Standard Adjustments

Unamortized Debt
Placeholder
Placeholder

Confidential
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($MM)
RG&E Corp - S&P Adjustments

Actual

2021

Surplus Cash Adjustment

Haircut
Cash and cash equivalents
Surplus Cash

0%
#REF!
#REF!

Capitalized Interest Adjustment

Capitalized Interest

Effective Tax Rate
Capitalized Interest, Taxes
Capitalized Interest, After-tax

15.9%
1

Asset Retirement Obligation (ARO) Adjustment

Corporate Tax Rate

ARO carrying amount

ARO accretion expense
ARO liabilities settled
ARO liabilities incurrec
Asset Retirement Obligatior
Interest on ARO

ARO (Costs)/Credit

Tax Effect on ARO Interest

21.0%

— —
SO O NN, ©SCON
= =

Pension Adjustment

Projected Benefit Obligation (End of Year) - Pensior
Projected Benefit Obligation (End of Year) - OPEE
Fair Value of Plan Assets (End of Year) - Pension
Fair Value of Plan Assets (End of Year) - OPEB

Net Funded Status - Under/(Over) - Pension

Net Funded Status - Under/(Over) - OPEB

Pension Liability

345
61
291
54

91

Operating Lease Adjustment

Discount Factor

Current Year Rent Expense

Operating Leases

Average Operating Lease Balance
Interest on Operating Leases

OLA Rent Expense

Depreciation on Operating Leases

Adjust Capex for Operating Leases (Y/N)
OLA Implied Capex

2.9%

(%3
7 o= ow S —~

Non-Standard Adjustments

Unamortized Debt
Placeholder
Placeholder

Confidential
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New York State Electric & Gas Corporation
Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

Requesting Party: Chris Carmel

Request No.: NYRC-0981 (DPS-586)
Date of Request: August 18,2022
Response Due Date: August 29,2022

Date of Reply: August 26,2022
Witness: Ann Bulkley

Subject: Proxy Group Screening
Question:

In all interrogatories, all requests for workpapers or supporting calculations shall be construed as
requesting any Word, Excel or other computer spreadsheet models in original electronic format
with all formulae intact and unlocked.

1. The Company’s response in NYRC-0310-DPS-46 and NYRC-0310-DPS-46 Attachment
1 indicates that CenterPoint Energy, Inc., Dominion Resources Inc., and PPL Corporation
were eliminated from your proxy group selection for not paying regular dividends (for at
least one criterion). Is it true that these three companies do not pay regular dividends?

Response:

The dividend screening criterion requires that a company: 1) pay a dividend; and 2) have not had
a cutin their dividend in the last three years. As shown in the table below, CenterPoint Energy,
Inc., Dominion Resources Inc., and PPL Corporation have each reduced their dividend payments
in the last three years and thus were excluded from the proxy group. Further, as in Attachment 1,
CenterPoint Energy, Inc. also did not meet the M&A screening criterion while PPL Corporation
did not meet either the M&A screening criterion or the growth rate screening criterion which
required companies to have a positive EPS growth rate from two sources.

Date of Dividend Cut
Company
(Ex-Dividend Date)
CenterPoint Energy, Inc. 5/20/2020
Dominion Resources Inc. 12/3/2020

Page 1 of 2
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New York State Electric & Gas Corporation
Rochester Gas and Electric Corporation

22-E-0317, 22-G-0318, 22-E-0319, 22-G-0320
Request for Information

PPL Corporation 3/9/2022
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NEW YORK STATE ELECTRIC & GAS CORPORATION
RATE OF RETURN REQUIRED FOR:
TWELVE MONTHS ENDING APRIL 30, 2024

Average Weighted Pre-Tax
Capitalization % Cost Rate % Cost Rate % Cost Rate %
Long-Term Debt 51.64% 3.66% 1.89% 1.89%
Customer Deposits 0.36% 0.00% 0.00% 0.00%
Common Equity 48.00% 8.85% 4.25% 5.75%

Total Capitalization 100.00% 6.14% 7.64%
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ROCHESTER GAS & ELECTRIC CORPORATION
RATE OF RETURN REQUIRED FOR:
TWELVE MONTHS ENDING APRIL 30, 2024

Average Weighted Pre-Tax
Capitalization % Cost Rate % Cost Rate % Cost Rate %
Long-Term Debt 51.85% 4.27% 2.21% 2.21%
Customer Deposits 0.15% 0.00% 0.00% 0.00%
Common Equity 48.00% 8.85% 4.25% 5.75%

Total Capitalization 100.00% 6.46% 7.96%
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New York State Electric & Gas Corp.

September 16, 2022

Ratings Score Snapshot PRIMARY CONTACT

Matthew L O'Neill
New York
1-212-438-4295
matthew.oneill
@spglobal.com

SECONDARY CONTACT

Beverly R Gantt
New York
1-212-438-1696
beverly.gantt
@spglobal.com

RESEARCH CONTRIBUTOR

Jesal K Gandhi
CRISIL Global Analytical Center,

. . . an S&P Global Ratings affiliate
Credit Highlights Mumbai
Overview
Key strengths Key risks
Lower-risk, rate-regulated electric and natural gas Limited geographic and regulatory diversity with
utility operations. operations concentrated in upstate New York.
Effective management of regulatory risk. Robust capital spending.

Large customer base serving more than 1.1 million
electric and gas customers.

Primarily residential customer base provides stable
cash flows.

New York State Electric & Gas Corp. (NYSEG) is a stable, regulated utility that operates under a generally supportive framework. We
expect NYSEG to continue to effectively manage its regulatory risk and support its financial metrics through existing cost-recovery
mechanisms. In May 2022, NYSEG filed an electric and gas rate case premised on a 10.2% return on equity. The new rates would
become effective May 1, 2023, at the end of the utility’s current rate plan. The company is also exploring a multi-year rate plan as part
of the negotiation. We will continue to monitor the situation.

www.spglobal.com/ratingsdirect September 16,2022 1
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New York State Electric & Gas Corp.

NYSEG has limited geographic and regulatory diversification. The company's credit quality largely depends on the NYPSC's regulatory
framework.

Outlook

The stable outlook on NYSEG mirrors our outlook on its ultimate parent, Iberdrola S.A., along with our expectation of stand-alone
financial measures, including funds from operations (FFO) to debt, which we expect to remain above 15%.

Downside scenario

We assess the structural and regulatory protections in place as insulating NYSEG up to two notches above its parent. We could lower
the rating on NYSEG if we lowered the rating on Iberdrola S.A. and/or if NYSEG’s stand-alone financial measures weakened, including
an FFO-to-debt ratio that is consistently below 15%. This could occur if adverse regulatory outcomes impeded NYSEG's ability to
manage regulatory risk.

Upside scenario

We could upgrade NYSEG if its stand-alone financial measures consistently reflected the very high end of the range for its financial
risk profile category while it maintained the strength of its business risk profile. Specifically, this would reflect FFO to debt
consistently greater than 22%.

Our Base-Case Scenario
Assumptions

e Consistent rate case filings and use of existing regulatory mechanisms,
e Capital spending averaging about $650 million-$700 million annually,

e Dividend payments of about $100 million annually, and

e Negative discretionary cash flow.

Key metrics

New York State Electric & Gas Corp. --Key Metrics*

2021a 2022e 2023f
FFO to debt (%) 15.7 15-16 15-16
Debt to EBITDA (x) 6.0 5.5-6 5.0-5.5

*All figures adjusted by S&P Global Ratings. a--Actual. e--Estimate. f--Forecast.

www.spglobal.com/ratingsdirect September 16,2022 2
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New York State Electric & Gas Corp.

Enter Article Content Here

Company Description

NYSEG engages in the regulated transmission and distribution of electricity in the U.S. It also transports, stores, and distributes
natural gas. It serves approximately y 914,000 electricity and 272,000 natural gas customers in central, eastern, and western New
York. The company was founded in 1852 and is a subsidiary of Avangrid Inc.

Peer Comparison

New York State Electric & Gas Corp.--Peer Comparisons

New York State  Rochester Gas & Central Hudso.n Orang.e_a.nd

Electric & Gas Corp. Electric Corp. Gas & Electric Rockland Utilities

Corp. Inc.

Foreign currency issuer credit rating A-/Stable/A-2 A-/Stable/--  A-/Negative/NR  A-/Negative/A-2
Local currency issuer credit rating A-/Stable/A-2 A-/Stable/--  A-/Negative/NR  A-/Negative/A-2
Period Annual Annual Annual Annual
Period ending 2021-12-31 2021-12-31 2021-12-31 2021-12-31
Mil. $ $ $ $
Revenue 1,804 958 796 941
EBITDA 375 261 175 249
Funds from operations (FFO) 355 243 140 199
Interest 64 53 38 43
Cash interest paid 56 51 33 43
Operating cash flow (OCF) 392 264 61 126
Capital expenditure 790 426 230 216
Free operating cash flow (FOCF) (398) (162) (169) (90)
Discretionary cash flow (DCF) (668) (412) (169) (142)
Cash and short-term investments 0 0 4 29
Gross available cash 0 0 4 29
Debt 2,260 1,568 1,025 1,084
Equity 1,971 1,276 932 888
EBITDA margin (%) 20.8 27.3 22.0 26.4
Return on capital (%) 5.5 6.3 5.8 6.9
EBITDA interest coverage (x) 5.8 4.9 4.6 5.8
FFO cash interest coverage (x) 7.3 5.8 5.2 5.6
Debt/EBITDA (x) 6.0 6.0 5.8 4.4

www.spglobal.com/ratingsdirect
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New York State Electric & Gas Corp.--Peer Comparisons

FFO/debt (%) 15.7 15.5 138.7 18.3
OCF/debt (%) 17.4 16.9 5.9 11.6
FOCF/debt (%) (17.6) (10.4) (16.5) (8.3)
DCF/debt (%) (29.5) (26.4) (16.5) (13.1)

Business Risk

Our assessment of NYSEG's business risk reflects its lower-risk electric and natural gas utility operations and effective management
of regulatory risk. Residential customers account for more than 85% of the company's customer base, which provides additional
stability to its cash flows. However, NYSEG's lack of geographic and regulatory diversity partially offsets these strengths. The
company is a wholly owned subsidiary of Avangrid Inc. and an intermediary holding company and subsidiary of its ultimate parent,
Iberdrola S.A. NYSEG accounts for about 19% of Avangrid's revenue.

The NYPSC regulates NYSEG. We view the regulatory environment in New York as generally constructive. The company benefits from
forward-test year and revenue decoupling that protects it from adverse weather, conservation, and adverse economic conditions,
thus reducing its regulatory lag. Overall, we view the company's management of regulatory risk as in line with that of its peers and
expect it will continue to effectively manage its regulatory risk.

Financial Risk

We assess NYSEG's financial measures using our medial volatility financial benchmarks, rather than those we use for typical
corporate issuers, due to its lower-risk regulated electric and natural gas utility business and effective management of regulatory
risk. Under our base case scenario--which includes distribution base-rate increases and modest load growth that are partially offset
by moderately negative cash flows (largely stemming from robust capital spending averaging about $650 million-$700 million
annually)--we expect its FFO to debt to be about 15%.

New York State Electric & Gas Corp.--Financial Summary

Period ending Dec-31-2016 Dec-31-2017 Dec-31-2018 Dec-31-2019 Dec-31-2020 Dec-31-2021
Reporting period 2016a 2017a 2018a 2019a 2020a 2021a
Display currency (mil.) $ $ $ $ $ $
Revenues 1,539 1,535 1,694 1,648 1,564 1,804
EBITDA 419 408 382 339 354 375
Funds from operations (FFO) 292 328 320 285 334 355
Interest expense 63 75 71 80 75 64
Cash interest paid 42 52 41 44 55 56
Operating cash flow (OCF) 347 392 408 272 245 392
Capital expenditure 315 366 522 587 685 790
Free operating cash flow (FOCF) 32 25 (114) (315) (440) (398)
Discretionary cash flow (DCF) (43) (75) (114) (415) (540) (668)
Cash and short-term investments 4 3 5 0 0 0
www.spglobal.com/ratingsdirect September 16,2022 4
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New York State Electric & Gas Corp.--Financial Summary

Gross available cash 4 3 5 0 0 0
Debt 1,444 1,486 1,481 1,827 1,952 2,260
Common equity 1,192 1,197 1,454 1,472 1,901 1,971

Adjusted ratios

EBITDA margin (%) 27.2 26.6 22.5 21.9 22.6 20.8
Return on capital (%) 12.0 11.0 8.9 6.2 6.3 5.5
EBITDA interest coverage (x) 6.7 5.4 5.4 4.2 4.7 5.8
FFO cash interest coverage (x) 8.0 7.3 8.9 7.4 7.0 7.3
Debt/EBITDA (x) 3.4 3.6 3.9 5.4 5.5 6.0
FFO/debt (%) 20.3 22.0 21.6 15.6 171 15.7
OCF/debt (%) 24.0 26.4 27.6 14.9 12.6 17.4
FOCF/debt (%) 2.2 1.7 (7.7) (17.3) (22.5) (17.6)
DCF/debt (%) (3.0) (5.0) (7.7) (22.7) (27.7) (29.5)

Reconciliation Of New York State Electric & Gas Corp. Reported Amounts With S&P Global Adjusted Amounts (Mil. $)
S&PGR

Shareholder Operating Interest adjusted  Operating Capital

Debt Equity Revenue EBITDA income expense EBITDA  cashflow Dividends expenditure

Financial year Dec-31-2021

Company
reported 2,148 1,971 1,804 372 199 54 375 400 270 799
amounts

Cash taxes paid - - - - - - 37 - - -

Cash interest
paid

Lease liabilities 1M - - - - - - - - -

Operating
leases

Postretirement

benefit

obligations/ 113 - - - - - - - - -
deferred

compensation

Capitalized
interest

Asset-retirement
obligations

Nonoperating
income - - - - 23 - - - - -
(expense)

Debt: other (22) - - - - - - - - -

www.spglobal.com/ratingsdirect September 16,2022 5
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Reconciliation Of New York State Electric & Gas Corp. Reported Amounts With S&P Global Adjusted Amounts (Mil. $)

S&PGR
Shareholder Operating Interest adjusted  Operating Capital
Debt Equity Revenue EBITDA income expense EBITDA  cashflow Dividends expenditure
Total adjustments 112 - - 2 24 10 (19) (8) - 9)
S&P Global Interest Fundsfrom  Operating Capital
Ratings adjusted Debt Equity Revenue EBITDA EBIT expense Operations cashflow Dividends expenditure
2,260 1,971 1,804 375 224 64 355 392 270 790

Liquidity
We assess NYSEG's liquidity as adequate. We believe its liquidity sources will likely exceed its uses by more than 1.1x over the next 12
months. We anticipate the company's net sources will remain positive even if its EBITDA declines by 10%. This assessment also

reflects NYSEG's generally prudent risk management, sound relationships with its banks, and satisfactory standing in the credit
markets.

Principal liquidity sources Principal liquidity uses
e FFO of about $390 million, e Long-term and short-term debt maturities of about
e Credit facility availability of about $700 million, and $188 million over the next 12 months, and
e Minimal cash assumed. e Maintenance capital spending averaging about $665

million annually.

Environmental, Social, And Governance

ESG Credit Indicators

ESG credit indicators provide additional disclosure and transparency at the entity level and reflect S&P Global Ratings’ opinion of the influence

that environmental, social, and governance factors have on our credit rating analysis. They are not a sustainability rating or an S&P Global

Ratings ESG Evaluation. The extent of the influence of these factors is reflected on an alphanumerical 1-5 scale where 1 = positive, 2 = neutral, 3

= moderately negative, 4 = negative, and 5 = very negative. For more information, see our commentary “ESG Credit Indicators: Definition And

Applications,” published Oct. 13, 2021.

ESG factors have an overall neutral influence on our credit rating analysis of Avangrid; however, it has a significant renewable
generation presence. Avangrid has about 8 gigawatts (GW) of wind and solar generation, either owned or under operation, and about

20 GW generation under development. Avangrid is the third-largest wind operator in the U.S.

Avangrid's credit quality is better positioned among peers and positively influenced by its large renewable generation presence and
lower-risk transmission and distribution network utilities.

The company's social and governance factors are consistent with what we see across the industry.
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New York State Electric & Gas Corp.

Group Influence

We view NYSEG as core to Avangrid because we think it is integral to the company's identity, is highly unlikely to be sold, and has a
strong commitment from management given Avangrid's emphasis on maintaining the size and scope of its regulated utility
operations.

We rate NYSEG one notch higher than our 'bbb+' group credit profile because of the strength of its SACP and the cumulative value of
the structural and regulatory protections in place that insulate it from its parent. These key insulating measures include:

NYSEG is a separate stand-alone legal entity that functions independently, both financially and operationally; files its own
rate cases; and is independently regulated by the NYPSC.

NYSEG has its own records and books, including stand-alone audited financial statements.

NYSEG has its own funding arrangements, issues its own long-term debt, and has a separate committed credit facility for its
short-term funding needs.

NYSEG does not commingle funds, assets, or cash flows with parent Avangrid or its other subsidiaries.

The company does not have any cross-default obligations and a default by parent Avangrid or its other subsidiaries would
not directly lead to a default at NYSEG.

The vote of an independent board of directors at a special-purpose entity (SPE) that owns NYSEG's equity is required to file
NYSEG into voluntary bankruptcy.

A golden share's vote is required to file the SPE into bankruptcy.

There is a strong economic basis for parent Avangrid to maintain the financial strength of NYSEG because its utility strategy
is aligned with the overall strategy of its parent.

Restrictions on dividend distributions, such as maintaining equity to capital of 48%.

A nonconsolidation opinion.

Issue Ratings--Subordination Risk Analysis

Analytical conclusions

We rate NYSEG's unsecured debt the same as the issuer credit rating because it is unsecured debt of a qualifying investment-grade
regulated utility.
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New York State Electric & Gas Corp.

Rating Component Scores

Foreign currency issuer credit rating

A-/Stable/A-2

Local currency issuer credit rating

A-/Stable/A-2

Business risk Excellent
Country risk Very Low
Industry risk Very Low
Competitive position Strong

Financial risk Significant
Cash flow/leverage Significant

Anchor a-

Diversification/portfolio effect

Neutral (no impact)

Capital structure

Neutral (no impact)

Financial policy

Neutral (no impact)

Liquidity

Adequate (no impact)

Management and governance

Strong (no impact)

Comparable rating analysis

Neutral (no impact)

Stand-alone credit profile

a-

Related Criteria

Exhibit___ (SFP-3)
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General Criteria: Group Rating Methodology, July 1, 2019

Criteria | Corporates | General: Corporate Methodology: Ratios And Adjustments, April 1, 2019

Criteria | Corporates | General: Reflecting Subordination Risk In Corporate Issue Ratings, March 28, 2018

General Criteria: Methodology For Linking Long-Term And Short-Term Ratings, April 7, 2017

Criteria | Corporates | General: Methodology And Assumptions: Liquidity Descriptors For Global Corporate Issuers, Dec. 16,
2014

Criteria | Corporates | Industrials: Key Credit Factors For The Unregulated Power And Gas Industry, March 28, 2014
General Criteria: Country Risk Assessment Methodology And Assumptions, Nov. 19, 2013

General Criteria: Methodology: Industry Risk, Nov. 19, 2013

Criteria | Corporates | General: Corporate Methodology, Nov. 19, 2013

Criteria | Corporates | Utilities: Key Credit Factors For The Regulated Utilities Industry, Nov. 19, 2013

Criteria | Corporates | Utilities: Collateral Coverage And Issue Notching Rules For '1+' And '1' Recovery Ratings On Senior
Bonds Secured By Utility Real Property, Feb. 14, 2013

General Criteria: Methodology: Management And Governance Credit Factors For Corporate Entities, Nov. 13, 2012
General Criteria: Principles Of Credit Ratings, Feb. 16, 2011

Related Research

Enter Article Content Here
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New York State Electric & Gas Corp.

Ratings Detail (as of September 16, 2022)*

New York State Electric & Gas Corp.
Issuer Credit Rating

Senior Unsecured

Issuer Credit Ratings History

22-Apr-2016 Foreign Currency
01-May-2014

29-Apr-2013

22-Apr-2016 Local Currency
01-May-2014

29-Apr-2013

Related Entities

Avangrid Inc.

Issuer Credit Rating

Commercial Paper
Local Currency

Senior Unsecured

Berkshire Gas Co.

Issuer Credit Rating

Central Maine Power Co.
Issuer Credit Rating

Senior Unsecured

Connecticut Natural Gas Corp.

Issuer Credit Rating

Iberdrola S.A.

Issuer Credit Rating

Rochester Gas & Electric Corp.
Issuer Credit Rating

Senior Secured

Scottish Power Energy Management Ltd.

Issuer Credit Rating

Scottish Power Energy Networks Holdings Ltd.

Issuer Credit Rating

Scottish Power Energy Retail Ltd.
Issuer Credit Rating

Scottish Power Investments Ltd.

Issuer Credit Rating

Scottish Power Ltd.

Issuer Credit Rating
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A-/Stable/A-2
A-

A-/Stable/A-2
BBB+/Positive/A-2
BBB+/Stable/A-2
A-/Stable/A-2
BBB+/Positive/A-2
BBB+/Stable/A-2

BBB+/Stable/A-2

A-2
BBB

A-/Stable/--

A/Stable/A-1
A

A-/Stable/--

BBB+/Stable/A-2

A-/Stable/--
A

BBB+/Stable/A-2

BBB+/Stable/A-2

BBB+/Stable/A-2

BBB+/Stable/A-2

BBB+/Stable/A-2

September 16, 2022
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New York State Electric & Gas Corp.

Ratings Detail (as of September 16, 2022)*

Scottish Power U.K. Holdings Ltd.
Issuer Credit Rating

Scottish Power U.K. PLC
Issuer Credit Rating

Senior Unsecured

Southern Connecticut Gas Co.
Issuer Credit Rating

Senior Secured

SP Distribution PLC

Issuer Credit Rating

SP Manweb PLC
Issuer Credit Rating

Senior Unsecured

SP Transmission PLC
Issuer Credit Rating

Senior Unsecured

United Illuminating Co. (The)
Issuer Credit Rating

Exhibit___ (SFP-3)
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BBB+/Stable/A-2

BBB+/Stable/A-2
BBB+

A-/Stable/NR
A

BBB+/Stable/A-2

BBB+/Stable/A-2
BBB+

BBB+/Stable/A-2
BBB+

A-/Stable/--

*Unless otherwise noted, all ratings in this report are global scale ratings. S&P Global Ratings credit ratings on the global scale are
comparable across countries. S&P Global Ratings credit ratings on a national scale are relative to obligors or obligations within that
specific country. Issue and debt ratings could include debt guaranteed by another entity, and rated debt that an entity guarantees.
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Rochester Gas & Electric Corp.

September 7, 2022

Ratings Score Snapshot

Credit Highlights

Overview
Key strengths

Key risks

Lower-risk, rate-regulated electric and gas utility

operations.

Effective management of regulatory risk.

A primarily residential customer base, providing cash

flow stability.

Rochester Gas & Electric Corp. (RG&E) is a stable, regulated utility that operates under a generally supportive framework. We
expect RG&E to effectively manage regulatory risk and support financial metrics through existing cost-recovery mechanisms. In May
2022, RG&E filed an electric and gas rate case premised on a 10.2% return on equity (ROE). The new rates would become effective
May 1, 2023, at the end of the utility’s current rate plan. The company is also exploring a multi-year rate plan as part of the

Limited geographic and regulatory diversity.

Midsize utility serving about 705,600 electric and gas
customers.

negotiation. We will continue to monitor the situation.

RG&E has limited geographic and regulatory diversification. The company's credit quality largely depends on the New York Public

Service Commission’s (NYPSC) regulatory framework.
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Outlook

The stable outlook on RG&E mirrors that of ultimate parent Iberdrola S.A., along with our expectation of stand-alone financial
measures, including funds from operations (FFO) to debt, which we expect to remain above 15%.

Downside scenario

We assess the structural and regulatory protections in place as insulating RG&E up to two notches above its parent. We could lower
the rating on RG&E if we lowered the rating on Iberdrola S.A. and/or if RG&E's stand-alone financial measures weaken, including an
FFO-to-debt ratio that is consistently below 15%. This could occur if adverse regulatory outcomes impede RG&E's ability to manage
regulatory risk.

Upside scenario

We could upgrade RG&E if its stand-alone financial measures consistently reflect the very high end of the range for its financial risk
profile category while it maintains the strength of its business risk profile. Specifically, this would reflect FFO to debt consistently
greater than 22%.

Our Base-Case Scenario
Assumptions

e Consistent rate case filings and use of existing regulatory mechanisms;
e Capital spending averaging about $350 million annually; and
e Negative discretionary cash flow.

Key metrics

Rochester Gas & Electric Corp. --Key Metrics*

2021a 2022e 2023f
FFO to debt (%) 15.5 14.0-16.0 14.0-16.0
Debt to EBITDA (x) 6.0 5.0-5.5 5.0-5.5

*All figures adjusted by S&P Global Ratings. a--Actual. e--Estimate. f--Forecast. FFO—Funds from operations.
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Company Description

RG&E generates, transmits, and distributes electricity in western New York. It also transports and distributes natural gas. It serves
about 388,700 electricity and 321,700 natural gas customers. The company is based in Rochester, N.Y., and operates as a subsidiary

of Avangrid Inc.

Peer Comparison

Rochester Gas & Electric Corp.--Peer Comparisons

Rochester Gas & New York State  Central Hudson Orange and

Electric Corp. Electric & Gas Gas & Electric Rockland Utilities

Corp. Corp. Inc.

Foreign currency issuer credit rating A-/Stable/-- A-/Stable/A-2  A-/Negative/NR  A-/Negative/A-2
Local currency issuer credit rating A-/Stable/-- A-/Stable/A-2  A-/Negative/NR  A-/Negative/A-2
Period Annual Annual Annual Annual
Period ending 2021-12-31 2021-12-31 2021-12-31 2021-12-31
Mil. $ $ $ $
Revenue 958 1,804 796 941
EBITDA 261 375 175 249
Funds from operations (FFO) 243 355 140 199
Interest 53 64 38 43
Cash interest paid 51 56 33 43
Operating cash flow (OCF) 264 392 61 126
Capital expenditure 426 790 230 216
Free operating cash flow (FOCF) (162) (398) (169) (90)
Discretionary cash flow (DCF) (412) (668) (169) (142)
Cash and short-term investments 0 0 4 29
Gross available cash 0 0 4 29
Debt 1,563 2,260 1,025 1,084
Equity 1,276 1,971 932 888
EBITDA margin (%) 27.3 20.8 22.0 26.4
Return on capital (%) 6.3 5.5 5.8 6.9
EBITDA interest coverage (x) 4.9 5.8 4.6 5.8
FFO cash interest coverage (x) 5.8 7.3 5.2 5.6
Debt/EBITDA (x) 6.0 6.0 5.8 4.4
FFO/debt (%) 15.5 15.7 13.7 18.3
OCF/debt (%) 16.9 17.4 5.9 11.6
FOCF/debt (%) (10.4) (17.6) (16.5) (8.3)
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Rochester Gas & Electric Corp.--Peer Comparisons
DCF/debt (%) (26.4) (29.5) (16.5) (13.1)

Business Risk

Our assessment of RG&E's business risk reflects the company's lower-risk electric and natural gas utility operations and effective
management of regulatory risk. Additionally, residential customers account for approximately 90% of RG&E's customer base, thus
providing additional cash flow stability. Marginally affecting RG&E's business risk is its lack of geographic and regulatory diversity.
RG&E is a wholly owned subsidiary of Avangrid, which is an intermediary holding company and subsidiary of ultimate parent
Iberdrola. RG&E contributes about 14% of Avangrid's operations.

The NYPSC regulates RG&E. We view the regulatory environment in New York as generally constructive. The company benefits from a
multiyear rate plan; forward-test year; and revenue decoupling that protects the utility from adverse weather, conservation, and
adverse economic conditions, thus reducing regulatory lag. Overall, we view the company's management of regulatory risk as in line
with that of peers and expect it will effectively manage regulatory risk.

Financial Risk

We assess RG&E's financial measures using our medial volatility financial benchmarks, reflecting the company's lower-risk,
regulated electric and natural gas utility business and its effective management of regulatory risk. Our base case includes
distribution base rate increases and modest load growth, partially offset by moderately negative cash flow, largely stemming from
robust capital spending averaging about $350 million annually. Under our base-case scenario, we expect FFO to debt of about 15%.

Rochester Gas & Electric Corp.--Financial Summary

Period ending Dec-31-2016 Dec-31-2017 Dec-31-2018 Dec-31-2019 Dec-31-2020 Dec-31-2021
Reporting period 2016a 2017a 2018a 2019a 2020a 2021a
Display currency (mil.) $ $ $ $ $ $
Revenues 1,041 851 924 893 872 958
EBITDA 401 281 297 284 271 261
Funds from operations (FFO) 328 289 212 199 223 243
Interest expense 66 83 92 83 62 53
Cash interest paid 47 50 57 58 48 51
Operating cash flow (OCF) 143 198 269 206 200 264
Capital expenditure 243 281 259 363 348 426
Free operating cash flow (FOCF) (101) (83) 11 (156) (148) (162)
Discretionary cash flow (DCF) (151) (83) (29) (156) (198) (412)
Cash and short-term investments 0 1 0 1 0 0
Gross available cash 0 1 0 1 0 0
Debt 1,031 1,105 1,200 1,222 1,423 1,663
Common equity 786 948 1,006 1,104 1,220 1,276
www.spglobal.com/ratingsdirect September 7,2022 4
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Rochester Gas & Electric Corp.--Financial Summary
Adjusted ratios
EBITDA margin (%) 38.5 33.0 32.2 31.8 31.1 27.3
Return on capital (%) 19.5 11.6 10.4 9.2 7.6 6.3
EBITDA interest coverage (x) 6.1 3.4 3.2 3.4 4.4 4.9
FFO cash interest coverage (x) 7.9 6.8 4.8 4.4 5.7 5.8
Debt/EBITDA (x) 2.6 3.9 4.0 4.3 5.3 6.0
FFO/debt (%) 31.8 26.2 17.7 16.3 15.7 15.5
OCF/debt (%) 13.8 17.9 22.5 16.9 14.1 16.9
FOCF/debt (%) 9.8) (7.6) 0.9 (12.8) (10.4) (10.4)
DCF/debt (%) (14.6) (7.6) (2.4) (12.8) (13.9) (26.4)

Reconciliation Of Rochester Gas & Electric Corp. Reported Amounts With S&P Global Adjusted Amounts (Mil. $)

Shareholder
Debt Equity Revenue

EBITDA

Operating
income

Interest
expense

S&PGR
adjusted
EBITDA

Operating
cash flow

Capital
Dividends expenditure

Financial year Dec-31-2021

Company
reported 1,420 1,276 958
amounts

260

154

44

261

273

250

436

Cash taxes paid - - -

Cash interest
paid

Lease liabilities 50 - -

Operating
leases

Postretirement

benefit

obligations/ 91 - -
deferred

compensation

Capitalized
interest

Asset-retirement
obligations

Nonoperating
income - - -
(expense)

18

Total adjustments 143 - -

18

(18)

9)

9)

S&P Global
Ratings adjusted Debt Equity Revenue

EBITDA

EBIT

Interest
expense

Funds from
Operations

Operating
cash flow

Capital
Dividends expenditure

1,563 1,276 958
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Liquidity
We assess RG&E's liquidity as adequate. We believe its liquidity sources will likely exceed uses by more than 1.1x over the next 12
months. As a result, we anticipate that its net sources will remain positive even if its EBITDA declines 10%. This assessment also

reflects RG&E's generally prudent risk management, sound relationships with banks, and generally satisfactory standing in the
credit markets.

Principal liquidity sources Principal liquidity uses
e FFO of about $275 million; e Long-term and short-term debt maturities of
e Credit facility availability of about $300 million; and approximately $65 million over the next 12 months;
e  Minimal cash. and

e Capital spending of around $350 million.

Environmental, Social, And Governance
ESG Credit Indicators

ESG credit indicators pravide additional disclosure and transparency at the entity level and reflect S&P Global Ratings’ opinion of the influence
that environmental, social, and governance factors have on our credit rating analysis. They are not a sustainability rating or an S&P Global
Ratings ESG Evaluation. The extent of the influence of these factors is reflected on an alphanumerical 1-6 scale where 1 = positive, 2 = neutral, 3
= moderately negative, 4 = negative, and 5 = very negative. For more information, see our commentary “ESG Credit Indicator Definitions And
Applications.” published Oct. 13, 2021,

ESG factors have no material influence on our credit rating analysis of RG&E.

Group Influence

We view RG&E as core to the group because we think it is integral to Avangrid's identity, is highly unlikely to be sold, and has strong
management commitment given the company's emphasis on maintaining the size and scope of the regulated utility operations.

We rate RG&E one notch higher than the 'bbb+' global credit profile because of the strength of its stand-alone credit profile and the
cumulative value of structural and regulatory protections in place that insulate RG&E from its parent. Key insulating measures
include:

e RG&E’S financial performance and funding prospects are independent from those of the group;

e |tisseverable from the group and able to stand on its own;

e The parent has clear economic incentives to maintain RG&E’s financial strength;

e The strong regulatory restrictions that limit its distributions if such distributions reduce RG&E’s equity to capital below
specific levels; and

e Wethinkitis unlikely RG&E would be drawn or forced into an Avangrid bankruptcy.

www.spglobal.com/ratingsdirect September 7, 2022
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Issue Ratings--Subordination Risk Analysis
Analytical conclusions

We rate RG&E's unsecured debt the same as the issuer credit rating because it is unsecured debt of a qualifying investment-grade
regulated utility.

Issue Ratings--Recovery Analysis
Key analytical factors

RG&E's first-mortgage bonds benefit from a first-priority lien on substantially all of the utility's real property, owned or subsequently
acquired. Collateral coverage of more than 1.5x supports a recovery rating of '1+' and an issue-level rating one notch above the issuer
credit rating.

Rating Component Scores

Foreign currency issuer credit rating A-/Stable/--

Local currency issuer credit rating A-/Stable/--

Business risk Excellent
Country risk Very Low
Industry risk Very Low
Competitive position Strong

Financial risk Significant
Cash flow/leverage Significant

Anchor a-
Diversification/portfolio effect Neutral (no impact)
Capital structure Neutral (no impact)
Financial policy Neutral (no impact)
Liquidity Adequate (no impact)
Management and governance Strong (no impact)
Comparable rating analysis Neutral (no impact)

Stand-alone credit profile a-

Related Criteria

- General Criteria: Group Rating Methodology, July 1, 2019

- Criteria| Corporates | General: Corporate Methodology: Ratios And Adjustments, April 1, 2019

- Criteria | Corporates | General: Reflecting Subordination Risk In Corporate Issue Ratings, March 28, 2018
- General Criteria: Methodology For Linking Long-Term And Short-Term Ratings, April 7, 2017

www.spglobal.com/ratingsdirect September 7,2022 7
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- Criteria | Corporates | General: Methodology And Assumptions: Liquidity Descriptors For Global Corporate Issuers, Dec. 16,
2014

- Criteria | Corporates | Industrials: Key Credit Factors For The Unregulated Power And Gas Industry, March 28, 2014

- General Criteria: Country Risk Assessment Methodology And Assumptions, Nov. 19, 2013

- General Criteria: Methodology: Industry Risk, Nov. 19, 2013

- Criteria | Corporates | General: Corporate Methodology, Nov. 19, 2013

- Criteria | Corporates | Utilities: Key Credit Factors For The Regulated Utilities Industry, Nov. 19, 2013

- Criteria | Corporates | Utilities: Collateral Coverage And Issue Notching Rules For '1+' And '1' Recovery Ratings On Senior
Bonds Secured By Utility Real Property, Feb. 14, 2013

- General Criteria: Methodology: Management And Governance Credit Factors For Corporate Entities, Nov. 13, 2012

- General Criteria: Principles Of Credit Ratings, Feb. 16, 2011

Ratings Detail (as of September 07, 2022)*

Rochester Gas & Electric Corp.
Issuer Credit Rating

Senior Secured

Issuer Credit Ratings History
22-Apr-2016

01-May-2014

29-Apr-2013

Related Entities

Avangrid Inc.

Issuer Credit Rating

Commercial Paper
Local Currency

Senior Unsecured

Berkshire Gas Co.

Issuer Credit Rating

Central Maine Power Co.
Issuer Credit Rating

Senior Unsecured

Connecticut Natural Gas Corp.

Issuer Credit Rating

Iberdrola S.A.

Issuer Credit Rating

New York State Electric & Gas Corp.
Issuer Credit Rating

Senior Unsecured

Scottish Power Energy Management Ltd.
Issuer Credit Rating

www.spglobal.com/ratingsdirect
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A/Stable/A-1
A

A-/Stable/--

BBB+/Stable/A-2

A-/Stable/A-2
A-

BBB+/Stable/A-2
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Ratings Detail (as of September 07, 2022)*

Scottish Power Energy Networks Holdings Ltd.
Issuer Credit Rating BBB+/Stable/A-2

Scottish Power Energy Retail Ltd.
Issuer Credit Rating BBB+/Stable/A-2

Scottish Power Investments Ltd.

Issuer Credit Rating BBB+/Stable/A-2

Scottish Power Ltd.
Issuer Credit Rating BBB+/Stable/A-2

Scottish Power U.K. Holdings Ltd.
Issuer Credit Rating BBB+/Stable/A-2

Scottish Power U.K. PLC
Issuer Credit Rating BBB+/Stable/A-2

Senior Unsecured BBB+

Southern Connecticut Gas Co.
Issuer Credit Rating A-/Stable/NR

Senior Secured A

SP Distribution PLC

Issuer Credit Rating BBB+/Stable/A-2
SP Manweb PLC

Issuer Credit Rating BBB+/Stable/A-2
Senior Unsecured BBB+

SP Transmission PLC
Issuer Credit Rating BBB+/Stable/A-2

Senior Unsecured BBB+

United Illuminating Co. (The)
Issuer Credit Rating A-/Stable/--

*Unless otherwise noted, all ratings in this report are global scale ratings. S&P Global Ratings credit ratings on the global scale are
comparable across countries. S&P Global Ratings credit ratings on a national scale are relative to obligors or obligations within that
specific country. Issue and debt ratings could include debt guaranteed by another entity, and rated debt that an entity guarantees.
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Copyright © 2022 by Standard & Poor’s Financial Services LLC. All rights reserved.

No content (including ratings, credit-related analyses and data, valuations, model, software or other application or output therefrom) or any
part thereof (Content) may be modified, reverse engineered, reproduced or distributed in any form by any means, or stored in a database or
retrieval system, without the prior written permission of Standard & Poor’s Financial Services LLC or its affiliates (collectively, S&P). The
Content shall not be used for any unlawful or unauthorized purposes. S&P and any third-party providers, as well as their directors, officers,
shareholders, employees or agents (collectively S&P Parties) do not guarantee the accuracy, completeness, timeliness or availability of the
Content. S&P Parties are not responsible for any errors or omissions (negligent or otherwise), regardless of the cause, for the results
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basis. S&P PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT
THE CONTENT'S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR HARDWARE
CONFIGURATION. In no event shall S&P Parties be liable to any party for any direct, indirect, incidental, exemplary, compensatory, punitive,
special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income or lost profits and
opportunity costs or losses caused by negligence) in connection with any use of the Content even if advised of the possibility of such
damages.

Credit-related and other analyses, including ratings, and statements in the Content are statements of opinion as of the date they are
expressed and not statements of fact. S&P’s opinions, analyses and rating acknowledgment decisions (described below) are not
recommendations to purchase, hold, or sell any securities or to make any investment decisions, and do not address the suitability of any
security. S&P assumes no obligation to update the Content following publication in any form or format. The Content should not be relied on
and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making
investment and other business decisions. S&P does not act as a fiduciary or an investment advisor except where registered as such. While
S&P has obtained information from sources it believes to be reliable, S&P does not perform an audit and undertakes no duty of due
diligence or independent verification of any information it receives. Rating-related publications may be published for a variety of reasons
that are not necessarily dependent on action by rating committees, including, but not limited to, the publication of a periodic update on a
credit rating and related analyses.

To the extent that regulatory authorities allow a rating agency to acknowledge in one jurisdiction a rating issued in another jurisdiction for
certain regulatory purposes, S&P reserves the right to assign, withdraw or suspend such acknowledgment at any time and in its sole
discretion. S&P Parties disclaim any duty whatsoever arising out of the assignment, withdrawal or suspension of an acknowledgment as
well as any liability for any damage alleged to have been suffered on account thereof.

S&P keeps certain activities of its business units separate from each other in order to preserve the independence and objectivity of their
respective activities. As a result, certain business units of S&P may have information that is not available to other S&P business units. S&P
has established policies and procedures to maintain the confidentiality of certain non-public information received in connection with each
analytical process.

S&P may receive compensation for its ratings and certain analyses, normally from issuers or underwriters of securities or from obligors.
S&P reserves the right to disseminate its opinions and analyses. S&P's public ratings and analyses are made available on its Web sites,
www.standardandpoors.com (free of charge), and www.ratingsdirect.com (subscription), and may be distributed through other means,
including via S&P publications and third-party redistributors. Additional information about our ratings fees is available at
www.standardandpoors.com/usratingsfees.
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CREDIT OPINION New York State Electric and Gas
10 October 2021 .
Corporation
Update Update following downgrade to Baal
Summary

New York State Electric and Gas Corporation (NYSEG) credit profile reflects: 1) its low
business risk transmission and distribution (T&D) operations, 2) a transparent regulatory
framework with helpful cost recovery provisions and 3) several ring-fencing type provisions

RATINGS
New York State Electric and Gas that are in place to insulate the utility from the higher business risk of its affiliates and parent
Corporation company.
Domicile New York, United

States NYSEC's credit is constrained by weakened financial metrics (e.g., mid-teen's percent range
Long Term Rating Baal for the CFO pre-WC to debt ratio) that will persist over the next two years due to a rate
T LTI Rati . e . L - .. |
Oyh'l):look Sta;:er e plan that includes rate modifiers which limit customer bill impacts, but also limit NYSEG's

cash flow growth. Uncertainty also exists as to the future of its natural gas business and

Please see the ratings section at the end of this report associated depreciation recovery as New York pursues a path toward reducing economy-wide

for more informgtion. The ratings'and' outlook shown green house gas em issions.
reflect information as of the publication date.

Exhibit 1
Contacts Historical CFO Pre-WC, Total Debt and CFO Pre-WC to Debt ($ MM)
mmm CFO Pre-W/C mmm Total Debt ~——CFO Pre-W/C / Debt
Ryan Wobbrock +1.212.553.7104 2500 27.8% 30.0%
VP-Sr Credit Officer o
ryan.wobbrock@moodys.com 2000 ’
Nikita Nanwani +1.212.553.0300 100 e
Associate Analyst 150%
nikita.nanwani@moodys.com 1000
10.0%

Michael G. Haggarty +1.212.553.7172
Associate Managing Director %00 50%
michael.haggarty@moodys.com

0.0%

0

2017 2018 2019 2020 LTM Jun-21

Jim Hempstead +1.212.553.4318
MD - Global Infrastructure & Cyber Risk Source: Moody's Financial Metrics
james.hempstead@moodys.com

Credit strengths
» Low business risk transmission and distribution utility assets

» Operates under a revenue decoupling mechanism which helps to support fixed cost
recovery, regardless of volumetric demand

» Ring-fencing type provisions and stand-alone liquidity provide some insulation from
riskier affiliates
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Credit challenges
» 2020 rate plan will reduce financial metrics below historical levels
» Increase in capital spending amid cash flow headwinds

» Some uncertainties surrounding state energy policy and path toward carbon transition

Rating outlook

NYSEG's stable outlook incorporates a view that currently weak financial metrics should improve over the next two years to the mid-
teen's percent range, but still remain below historic levels (e.g,. 20%). The outlook also incorporates a view that appropriate depreciable
lives will be applied to the company's gas business, addressing stranded asset risk as New York transitions to a lower emission economy.
Factors that could lead to an upgrade

» A material improvement in the credit supportiveness of NYSEG's political and regulatory framework

» Stronger financial metrics, such that its CFO pre-WC to debt ratio at 19% or higher on a sustained basis

Factors that could lead to a downgrade

» A lower degree of rate support in New York State, particularly pertaining to the climate action measures taken by the state and
NYPSC

» CFO pre-WC to debt falls below 14% for a sustained period

Key indicators

Exhibit 2
New York State Electric and Gas Corporation's [1]

Dec-17 Dec-18 Dec-19 Dec-20 LTM Jun-21
CFO Pre-W/C + Interest / Interest 6.4x 5.0x 4.7x 3.2x 3.1x
CFO Pre-W/C / Debt 27.8% 19.5% 17.3% 9.2% 6.9%
CFO Pre-W/C - Dividends / Debt 21.6% 19.5% 11.9% 4.0% 1.8%
Debt / Capitalization 49.4% 45.1% 47.9% 43.5% 41.9%

[1] All ratios are based on 'Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.
Source: Moody's Financial Metrics

Profile

New York State Electric & Gas (NYSEG) is the largest regulated electric and gas distribution utility subsidiary of Avangrid Networks
Inc. (Networks, not rated), a direct subsidiary of Avangrid Inc. (Avangrid Baa2 stable). NYSEG's 2021 rate base (according to the second
rate year of its 3-year rate plan) is about $3.4 billion (nearly 80% electric and about 20% gas), or about 32% of Networks' total $10.7
billion rate base at August 2021. The company's operations are regulated by the New York Public Service Commission and the Federal
Energy Regulatory Commission.

This publication does not announce a credit rating action. For any credit ratings referenced in this publication, please see the ratings tab on the issuer/entity page on
www.moodys.com for the most updated credit rating action information and rating history.
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Exhibit 3
NYSEG's Service Territory

Source: S&P Global Market Intelligence

Avangrid is a publicly listed diversified utility holding company with the company's regulated operations accounting for about 75%

of operating cash flows. Avangrid's primary owner is Iberdrola S.A. (Baal stable). Iberdrola owns an 81.5% stake in the company with
the remaining 18.5% being held by the public. Iberdrola is a global diversified energy company primarily operating in Spain, the United
Kingdom, the United States, Mexico and Brazil.

Detailed credit considerations

Financial metrics will improve, but remain below historical averages

NYSEG's financial metrics are currently low for a typical Baal T&D utility; however, we expect financial ratios to improve over their LTM
Q2 2021 levels (e.g., about 7%) due to backloaded revenue increases for the April 2020 -- April 2023 rate plan, which was agreed-upon
as a way to help customers face the 2020 economic hardships of the COVID-19 pandemic.

Despite the year-over-year revenue improvement, cash flow growth will be mitigated by other rate features, such as excess
depreciation reserves and amortization of regulatory assets and liabilities. We expect the net effect of these rate features will result in
CFO pre-WC to debt ranging between 15-17% for the company over the next two-to-three years.
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Exhibit 4
NYSEG's ratio of CFO pre-WC to debt will improve as part of its rate plan through 2023
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Source: Moody's Financial Metrics, Moody's projections

NYPSC offers a strong suite of cost recovery provisions, but state political environment adds uncertainty

Regulatory framework provides good margin and cash flow visibility

A significant aspect of NYSEG's credit support resides in the transparency of the NYPSC regulatory framework, including the suite of
cost recovery mechanisms that allow the company to recover various costs on a timely basis. The most important features include a
forward-looking test year (for most expenses and all planned capital expenditures), full recovery of purchased electric and natural gas
costs and electric and gas revenue decoupling mechanisms (RDMs) for the majority of customers. Utilities within the state have often
operated under multi-year rate plans, which allows recovery of projected capital and operating costs commensurate with the spend.

These features provide quick cost recovery that has underpinned thus far stable and predictable financial metrics. The RDMs, in
particular, help to provide stable gross margin regardless of the volume sold to customers. This is an important feature, since it should
keep the company's financial profile intact as the industry transitions to a more efficient and distributed network.

New Governor's influence over utility regulation remains to be seen

In the past two years, political rhetoric and state actions taken towards various state utilities have created a more uncertain operating
environment for the state's utilities. Various issues around customer service quality (e.g., gas moratoriums, performance in storms and
other unforeseen outages) have resulted in a myriad of fines for the state's utilities. Furthermore, incrementally severe measures have
been taken, such as threatening utility franchise licenses and introducing legislation that would have enacted more punitive measures
on a more consistent basis. As such, we have come to regard the New York political and regulatory environment as challenged and
below average for credit supportiveness in the US.

However, in August 2021 Governor Kathy Hochul was sworn into office, following the resignation of former Governor Cuomo. To-date,
there has been few opportunities to observe the new administration's direct interaction with the NYPSC. While we will monitor this
relationship and Governor Hochul's utility and energy policies, the most near-term developments for the state's policies will likely be
the Climate Action Council's (a 22-member committee that will develop a plan to achieve the state's clean energy and climate agenda)
draft scoping plan for economy-wide decarbonization efforts in 4Q21 (see section below).

Longer-term challenges for NYSEG's gas business are likely

Part of NYSEG and affiliate Rochester Gas & Electric's (RG&E, Baal stable) rate plan includes a commitment to a zero-net increase in
natural gas volumes through April 2023. According to the agreement, this means that weather-normalized levels of billed gas use for
NYSEG and RG&E do not exceed gas use projected for the April 2020 — April 2021 time frame, or 56 million dekatherms for NYSEG
and nearly 59 million dekatherms for RG&E.

While this is currently a finite concession to curb volume growth, we expect this dynamic to advance further and result in longer-term
challenges for NYSEG's and RG&E's collective gas business, as the companies and stakeholders attempt to meet the goals of New
York's Climate Leadership and Community Protection Act (CLCPA). The CLCPA targets a 40% reduction of greenhouse gas emissions
by 2030 and 80% by 2050. The 22 member Climate Action Council is tasked with making recommendations for achieving these goals
and is scheduled to have a draft Scoping Plan in October 2021.
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The Joint Proposal also puts forth several limitations on gas infrastructure investment, with investments focused, instead, on developing
non-pipeline alternatives and enhancing electrification strategies. We see the agreement is a first step to help achieve the state’s
objectives to limit carbon emissions and natural gas use. As such, we expect that more material reductions will follow in years after

the rate plan, which increases the risk for the rate base if mitigating measures are not put in place, such as adjustments to gas asset
depreciation rates.

Ring-fencing type mechanisms are positive, but do not completely separate NYSEG's credit profile from that of its parents'
NYSEG benefits from a suite of ring-fencing type measures that help to insulate the company from the higher business risk of its
unregulated affiliate and parent company. Some of the key provisions are: the imposition of a minimum equity ratio tied to the capital
structure used in establishing NYSEG's rates, a prohibition on lending to unregulated affiliates and a “Special Preferred Share” provision,
that adds a significant impediment to NYSEG becoming part of a voluntary bankruptcy proceeding.

While NYSEG is well positioned to withstand some pressure from a credit deterioration at AGR, NYSEG's parent and/or Iberdrola,
AGR's majority owner, it is not fully immune should the credit quality of either entity drop materially.

ESG considerations
Environmental

NYSEG has a highly negative exposure to environmental risks, given its geographical concentration in New York, which exposes the
company to material and extreme weather events.

From an emissions perspective, NYSEG's poles, wires and pipes asset profile is less exposed to the direct production of greenhouse
gases; however, these are emitted during the natural gas life cycle, including through the production of the energy that the utilities
deliver and via their own gas infrastructure (about 20% of current rate base). The company's electric business would stand to benefit
from electrification efforts, as gas-use winds down.

Moreover, these issues are central to state legislative actions that seek to reduce greenhouse gas emissions, thereby affecting NYSEG's
current and future operations. In addition to the company's Joint Proposal targets that seek to limit gas sales growth, the Climate
Action Council has been considering proposals that would identify specific targets toward this end. While this adds some near-term
uncertainty, until a final plan can be determined, we view the effort to form a cohesive, economy-wide plan as being helpful to long-
term utility planning and instructive for regulators to shape utility cost recovery to support credit during the transition.

Social

Exposure to social risks is moderately negative, reflecting the fundamental utility risk that demographics and societal trends could
include social pressures or public concern around affordability, utility reputational or environmental concerns.

In turn, these pressures could result in adverse political intervention into utility operations or regulatory changes, which we have seen
increasingly in New York. These risks have also surfaced in the form of the public and political backlash the company has received
following Hurricane Isaias in August 2020 and measures being undertaken in New York to reduce the state's use of natural gas.

Governance

NYSEG's governance is driven by that of Avangrid, Inc. its ultimate parent company, which is also influenced by Iberdrola's 81.5% stake
in the company.

On balance, Avangrid's governance is broadly in-line with other utilities. Avangrid's risks of having a majority owner and several new
members of Avangrid'’s executive leadership are weighed against Iberdrola’s supportive ownership practices. This support includes
financing measures for Avangrid's pending $8 billion purchase of PNM Resources, Inc. (Baa3 stable). While we view Iberdrola as a
supportive help to Avangrid’s board and management, we also regard Avangrid as having distinct long-term financial policies and
practices, which allow for a degree of credit differentiation between it and Iberdrola.

Liquidity analysis
Over the next 12 months, we expect NYSEG will produce $350 - $400 million of cash flow, compared to $650 - $700 million of
capital expenditures, resulting in around $300 million of negative free cash flow before any upstream dividends to Avangrid. We expect

I
5 10 October 2021 New York State Electric and Gas Corporation: Update following downgrade to Baa1

This document has been prepared for the use of Michael Augstell and is protected by law. It may not be copied, transferred or disseminated unless
authorized under a contract with Moody's or otherwise authorized in writing by Moody's.



Exhibit__ (SFP-5)

MOODY'S iNVESTORS SERVICE INFRASTRUCTURE AND FRGJECT FINANCE

NYSEG's dividend policy to be driven by maintaining its regulatory allowed capital structure, which could mean that NYSEG pays no
dividends, or even that Avangrid infuses equity into the utility to help fund capital needs and balance NYSEG's growing debt.

Avangrid employs a centralized approach to managing its liquidity. To the extent possible given certain regulatory restrictions, Avangrid
aims to concentrate its cash at the holding company and primarily conduct its short-term borrowings through Avangrid. The utilities
optimize their cash balances through a virtual money pool arrangement. Under the terms of this agreement, utilities may lend to

each other but not to their unregulated affiliates or parent. These terms meet a regulatory requirement set at the time of Avangrid's
acquisition of the utility companies which prohibits utilities from lending to unregulated affiliates, including Avangrid. To the extent
that additional liquidity is required, NYSEG borrows under a bi-lateral loan agreement with Avangrid.

From an external liquidity standpoint, Avangrid and its regulated utility subsidiaries, including NYSEG, are parties to a $2.5

billion revolving credit facility that expires in June 2024. NYSEG's minimum sublimit under the facility is $400 million. We view
management's efforts to formalize a minimum sublimit as helpful in providing visibility into what amounts of the shared facility are
dependably allocated to the utility. Given Avangrid's centralized liquidity management philosophy and the virtual money pool of its
utilities, we view the bank facility as effectively serving as a committed lender of last resort.

The bank credit facility does not include an ongoing material adverse change clause and the only financial covenant is a maximum
allowed debt to capitalization ratio of 65%. We understand that as of 30 June 2021, each company was in compliance with this
covenant.

NYSEG's next long term debt maturity is $75 million of senior notes due September 2022.

Iberdrola also provides incremental liquidity to Avangrid
Aside from cash balances and utility dividends, Avangrid has access to both $1.5 billion of the aforementioned shared $2.5 billion
facility. At 30 June, there was no commercial paper outstanding, backstopped by the facility.

Avangrid is also party to a notional cash pooling arrangement along with other Iberdrola subsidiaries. Parties to the agreement,
including Avangrid, may deposit funds with or borrow from the pool, provided that the net balance of funds deposited or borrowed
by all pool participants in the aggregate is not less than zero. This agreement provides Avangrid with a third avenue for liquidity,
supplementing its access to the debt and equity capital markets.

Lastly, Avangrid also has a $500 million credit facility with Iberdrola Financiacion, S.A.U., a company of the Iberdrola Group, which
expires in June 2023.
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Rating methodology and scorecard factors

Exhibit 5
Rating Factors
New York State Electric and Gas Corporation

Current Moody's 12-18 Month Forward View

Regulated Electric and Gas Utilities Industry [1][2] LTM 6/30/2021 As of Date Published [3]
Factor 1 : Regulatory Framework (25%) Measure Score Measure Score

a) Legislative and Judicial Underpinnings of the Regulatory Framework A A A A

b) Consistency and Predictability of Regulation Baa Baa A A
Factor 2 : Ability to Recover Costs and Earn Returns (25%)

a) Timeliness of Recovery of Operating and Capital Costs Aa Aa Aa Aa

b) Sufficiency of Rates and Returns Baa Baa Baa Baa
Factor 3 : Diversification (10%)

a) Market Position Baa Baa Baa Baa

b) Generation and Fuel Diversity N/A N/A N/A N/A
Factor 4 : Financial Strength (40%)

a) CFO pre-WC + Interest / Interest (3 Year Avg) 4.3x Baa 4x - 5x A

b) CFO pre-WC / Debt (3 Year Avg) 14.9% Baa 15% - 17% Baa

c) CFO pre-WC - Dividends / Debt (3 Year Avg) 11.1% Baa 11% - 14% Baa

d) Debt / Capitalization (3 Year Avg) 43.0% A 40% - 45% A
Rating:

Scorecard-Indicated Outcome Before Notching Adjustment Baa1 A3

HoldCo Structural Subordination Notching 0 0

a) Scorecard-Indicated Outcome Baa1 A3

Baa1 Baa1

b) Actual Rating Assigned

[1] All ratios are based on ‘Adjusted’ financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.

[2] As of 6/30/2021(L)
[3] This represents Moody's forward view; not the view of the issuer; and unless noted in the text, does not incorporate significant acquisitions and divestitures.

Source: Moody's Financial Metrics
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Appendix
Exhibit 6
Cash Flow and Credit Metrics [1]
CF Metrics Dec-17 Dec-18 Dec-19 Dec-20 LTM Jun-21
As Adjusted
FFO 337 327 267 300 301
+/- Other 107 -20 53 -123 -165
CFO Pre-WC 445 307 320 177 136
+/- AWC -38 103 -48 69 109
CFO 407 409 272 245 245
- Div 100 0 100 100 100
- Capex 382 524 611 689 704
FCF -75 -114 -438 -543 -559
(CFO Pre-W/C) / Debt 27.8% 19.5% 17.3% 9.2% 6.9%
(CFO Pre-W/C - Dividends) / Debt 21.6% 19.5% 11.9% 4.0% 1.8%
FFO / Debt 21.1% 20.8% 14.5% 15.6% 15.2%
RCF / Debt 14.9% 20.8% 9.0% 10.4% 10.2%
Revenue 1,535 1,694 1,548 1,564 1,664
Interest Expense 82 77 86 79 66
Net Income 120 53 82 145 165
Total Assets 5,213 5,561 5,926 6,451 6,633
Total Liabilities 4,037 4,124 4,471 4,557 4,538
Total Equity 1,175 1,437 1,455 1,895 2,095

[1] All figures and ratios are calculated using Moody's estimates and standard adjustments. Periods are Financial Year-End unless indicated. LTM = Last Twelve Months.
Source: Moody's Financial Metrics

Exhibit 7
Peer Comparison Table [1]
New York State Electric and Gas Central Hudson Gas & Electric Consolidated Edison Company of New .
: : Orange and Rockland Utilities, Inc.
Corporation Corporation York, Inc.
Baal (Stable) Baal (Stable) Baal (Stable) Baa2 (Stable)
FYE FYE LT™M FYE FYE LT™ FYE FYE LT™ FYE FYE L™

(In US millions) Dec-19 Dec-20 Jun-21 Dec-19 Dec-20 Jun-21 Dec-19 Dec-20 Jun-21 Dec-20 Dec-20 Jun-21
Revenue 1,548 1,564 1,664 692 712 749 10,821 10,647 11,139 893 862 896
CFO Pre-W/C 320 177 136 145 129 148 2,481 2,274 2,339 181 168 191
Total Debt 1,848 1,916 1,980 763 878 903 17,817 20,710 20,900 1,084 1211 1,217
CFO Pre-W/C + Interest / Interest 4.7x 3.2x 3.1x 5.2x 4.7x 5.1x 4.2x 3.9x 4.0x 4.8x 4.5x 5.2x
CFO Pre-W/C / Debt 17.3% 9.2% 6.9% 19.0% 14.7% 16.4% 13.9% 11.0% 11.2% 16.7% 13.9% 15.7%
CFO Pre-W/C - Dividends / Debt 11.9% 4.0% 1.8% 19.0% 14.7% 16.4% 8.8% 6.2% 6.5% 12.4% 9.8% 11.6%
Debt / Capitalization 47.9% 43.5% 41.9% 43.3% 44.1% 43.9% 47.1% 49.3% 48.2% 50.3% 51.3% 50.4%

[1] All figures & ratios calculated using Moody's estimates & standard adjustments. FYE = Financial Year-End. LTM = Last Twelve Months. RUR* = Ratings under Review, where UPG = for
upgrade and DNG = for downgrade
Source: Moody's Financial Metrics
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Exhibit 8

Category

Moody's Rating

NEW YORK STATE ELECTRIC AND GAS
CORPORATION

Outlook Stable
Issuer Rating Baal
Senior Unsecured Baal
ULT PARENT: IBERDROLA S.A.
Outlook Stable
Issuer Rating Baal
Senior Unsecured MTN -Dom Curr (P)Baal
ST Issuer Rating P-2
PARENT: AVANGRID, INC.
Outlook Stable
Issuer Rating Baa2
Senior Unsecured Baa2
Commercial Paper pP-2

Source: Moody's Investors Service
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CREDIT OPINION Rochester Gas & Electric Corporation

10 October 2021
Update following downgrade to Baal

Update Summary
Rochester Gas and Electric's (RG&E) credit profile reflects: 1) its low business risk
transmission and distribution (T&D) operations, 2) a transparent regulatory framework with
helpful cost recovery provisions and 3) several ring-fencing type provisions that are in place
to insulate the utility from the higher business risk of its affiliates and parent company.
RATINGS

RG&E's credit is constrained by weakened financial metrics (e.g., mid-teen's percent range

Rochester Gas & Electric Corporation . . K
for the CFO pre-WC to debt ratio) that will persist over the next two years due to a rate

Domicile United States

Long Term Rating Baal plan that includes rate modifiers which limit customer bill impacts, but also limit RG&E's

Type LT Issuer Rating cash flow growth. Uncertainty also exists as to the future of its natural gas business and
Outlook Stable associated depreciation recovery as New York pursues a path toward reducing economy-wide

greenhouse gas emissions.
Please see the ratings section at the end of this report

for more information. The ratings and outlook shown

reflect information as of the publication date. Exhibit 1
Historical CFO Pre-WC, Total Debt and CFO Pre-WC to Debt ($ MM)
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Credit strengths
» Low business risk transmission and distribution utility assets
» Operates under a revenue decoupling mechanism which helps to support fixed cost recovery, regardless of volumetric demand

» Ring-fencing type provisions and stand-alone liquidity provide some insulation from riskier affiliates

Credit challenges
» 2020 rate plan will reduce financial metrics below historical levels
» Small, concentrated operations

» Some uncertainties surrounding state energy policy and path toward carbon transition

Rating outlook

RG&E's stable outlook incorporates a view that currently weak financial metrics should improve over the next two years to the mid-
teen's percent range, but still remain below historic levels (e.g,. 20%). The outlook also incorporates a view that appropriate depreciable
lives will be applied to the company's gas business, addressing stranded asset risk as New York transitions to a lower emission economy.

Factors that could lead to an upgrade
» A material improvement in the credit supportiveness of RG&E's political and regulatory framework

» Stronger financial metrics, such that its CFO pre-WC to debt ratio at 19% or higher on a sustained basis

Factors that could lead to a downgrade

» A lower degree of rate support in New York State, particularly pertaining to the climate action measures taken by the state and
NYPSC

» CFO pre-WC to debt falls below 14% for a sustained period

Key indicators

Exhibit 2
Rochester Gas & Electric Corporation [1]

Dec-17 Dec-18 Dec-19 Dec-20 LTM Jun-21
CFO Pre-W/C + Interest / Interest 3.9x 3.2x 4.3x 4.0x 4.2x
CFO Pre-W/C / Debt 22.7% 17.0% 23.4% 13.8% 12.2%
CFO Pre-W/C - Dividends / Debt 22.7% 13.7% 23.4% 10.2% 8.6%
Debt / Capitalization 47.9% 50.1% 46.0% 46.9% 45.8%

[1] All ratios are based on ‘Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations. Financial Metrics™
Source: Moody's Financial Metrics

Profile

Rochester Gas & Electric (RG&E) is the third largest regulated electric and gas distribution utility subsidiary of Avangrid Networks, Inc.
(Networks, not rated), a direct subsidiary of Avangrid (AGR Baa2 stable). RG&E's 2021 rate base (according to the second rate year of
its 3-year rate plan) is about $2.4 billion (about 75% electric and 25% gas) or about 22% of Networks' total $10.7 billion rate base at
August 2021. The company's operations are regulated by the New York Public Service Commission and the Federal Energy Regulatory
Commission.

This publication does not announce a credit rating action. For any credit ratings referenced in this publication, please see the ratings tab on the issuer/entity page on
www.moodys.com for the most updated credit rating action information and rating history.
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Exhibit 3

Source: S&P Global Market Intelligence

AGR is a publicly listed diversified utility holding company with the company's regulated operations accounting for approximately 75%
of operating cash flows. AGR's primary owner is Iberdrola S.A. (Baa1 stable). Iberdrola owns an 81.5% stake in the company with the
remaining 18.5% being held by the public. Iberdrola is a global diversified energy company primarily operating in Spain, the United
Kingdom, the United States, Mexico and Brazil.

Detailed credit considerations

Financial metrics will improve, but remain below historical averages

RG&E's financial metrics are currently low for a typical Baal T&D utility; however, we expect financial ratios to improve over their LTM
Q2 2021 levels (e.g., about 14%) due to backloaded revenue increases for the April 2020 -- April 2023 rate plan, which was agreed-
upon as a way to help customers face the 2020 economic hardships of the COVID-19 pandemic.

Despite the year-over-year revenue improvement, cash flow growth will be mitigated by other rate features, such as excess
depreciation reserves and amortization of regulatory assets and liabilities. We expect the net effect of these rate features will result in
CFO pre-WC to debt ranging between 12-16% for the company over the next two-to-three years.

Exhibit 4
RG&E's ratio of CFO pre-WC to debt is expected to remain below historical levels through 2023
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Source: Moody's Financial Metrics and Moody's projections

3 10 October 2021 Rochester Gas & Electric Corporation: Update following downgrade to Baa1l

This document has been prepared for the use of Michael Augstell and is protected by law. It may not be copied, transferred or disseminated unless
authorized under a contract with Moody's or otherwise authorized in writing by Moody's.



Exhibit__ (SFP-6)

MOODY'S iNVESTORS SERVICE INFRASTRUCTURE AND FROJECT FINANCE

NYPSC offers a strong suite of cost recovery provisions, but state political environment adds uncertainty

Regulatory framework provides good margin and cash flow visibility

A significant aspect of RG&E's credit support resides in the transparency of the NYPSC regulatory framework, including the suite of
cost recovery mechanisms that allow RG&E to recover various costs on a timely basis. The most important features include a forward-
looking test year (for most expenses and all planned capital expenditures), full recovery of purchased electric and natural gas costs and
electric and gas revenue decoupling mechanisms (RDMs) for the majority of customers. Utilities within the state have often operated
under multi-year rate plans, which allows recovery of projected capital and operating costs commensurate with the spend.

These features provide quick cost recovery that has underpinned thus far stable and predictable financial metrics. The RDMs, in
particular, help to provide stable gross margin regardless of the volume sold to customers. This is an important feature, since it should
keep the company's financial profile intact as the industry transitions to a more efficient and distributed network.

New Governor's influence over utility regulation remains to be seen

In the past two years, political rhetoric and state actions taken towards various state utilities have created a more uncertain operating
environment for the state's utilities. Various issues around customer service quality (e.g., gas moratoriums, performance in storms and
other unforeseen outages) have resulted in a myriad of fines for the state's utilities. Furthermore, incrementally severe measures have
been taken, such as threatening utility franchise licenses and introducing legislation that would have enacted more punitive measures
on a more consistent basis. As such, we have come to regard the New York political and regulatory environment as challenged and
below average for credit supportiveness in the US.

However, in August 2021 Governor Kathy Hochul was sworn into office, following the resignation of former Governor Cuomo. To-date,
there has been few opportunities to observe the new administration's direct interaction with the NYPSC. While we will monitor this
relationship and Governor Hochul's utility and energy policies, the most near-term developments for the state's policies will likely be
the Climate Action Council's (a 22-member committee that will develop a plan to achieve the state's clean energy and climate agenda)
draft scoping plan for economy-wide decarbonization efforts in 4Q21 (see section below).

Longer-term challenges for RG&E's gas business are likely

Part of RG&E and affiliate New York State Electric and Gas's (NYSEG, Baa1 stable) rate plan includes a commitment to a zero-net
increase in natural gas volumes through April 2023. According to the agreement, this means that weather-normalized levels of billed
gas use for NYSEG and RG&E do not exceed gas use projected for the April 2020 — April 2021 time frame, or 56 million dekatherms for
NYSEG and nearly 59 million dekatherms for RG&E.

While this is currently a finite concession to curb volume growth, we expect this dynamic to advance further and result in longer-term
challenges for RG&E and NYSEG's collective gas business, as the companies and stakeholders attempt to meet the goals of New York's
Climate Leadership and Community Protection Act (CLCPA). The CLCPA targets a 40% reduction of greenhouse gas emissions by 2030
and 80% by 2050. The 22 member Climate Action Council is tasked with making recommendations for achieving these goals and is
scheduled to have a draft Scoping Plan in October 2021.

The Joint Proposal also puts forth several limitations on gas infrastructure investment, with investments focused, instead, on developing
non-pipeline alternatives and enhancing electrification strategies. We see the agreement is a first step to help achieve the state’s
objectives to limit carbon emissions and natural gas use. As such, we expect that more material reductions will follow in years after

the rate plan, which increases the risk for the rate base if mitigating measures are not put in place, such as adjustments to gas asset
depreciation rates.

Ring-fencing type mechanisms are positive, but do not completely separate RG&E's credit profile from that of its parents’
RG&E benefits from a suite of ring-fencing type measures that help to insulate the company from the higher business risk of its
unregulated affiliate and parent company. Some of the key provisions are: the imposition of a minimum equity ratio tied to the capital
structure used in establishing RG&E's rates, a prohibition on lending to unregulated affiliates and a “Special Preferred Share” provision,
that adds a significant impediment to RG&E becoming part of a voluntary bankruptcy proceeding.

While RG&E is well positioned to withstand some pressure from a credit deterioration at AGR, RG&E's parent and/or Iberdrola, AGR's
majority owner, it is not fully immune should the credit quality of either entity drop materially.
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ESG considerations
Environmental

RG&E has a highly negative exposure to environmental risks, given its geographical concentration in New York, which exposes the
company to material and extreme weather events.

From an emissions perspective, RG&E's poles, wires and pipes asset profile is less exposed to the direct production of greenhouse gases;
however, these are emitted during the natural gas life cycle, including through the production of the energy that the utilities deliver
and via their own gas infrastructure (about 25% of current rate base). The company's electric business would stand to benefit from
electrification efforts, as gas-use winds down.

Moreover, these issues are central to state legislative actions that seek to reduce greenhouse gas emissions, thereby affecting RG&E's
current and future operations. In addition to the company's Joint Proposal targets that seek to limit gas sales growth, the Climate
Action Council has been considering proposals that would identify specific targets toward this end. While this adds some near-term
uncertainty, until a final plan can be determined, we view the effort to form a cohesive, economy-wide plan as being helpful to long-
term utility planning and instructive for regulators to shape utility cost recovery to support credit during the transition.

Social

Exposure to social risks is moderately negative, reflecting the fundamental utility risk that demographics and societal trends could
include social pressures or public concern around affordability, utility reputational or environmental concerns.

In turn, these pressures could result in adverse political intervention into utility operations or regulatory changes, which we have seen
increasingly in New York. These risks have also surfaced in the form of the public and political backlash the company has received
following Hurricane Isaias in August 2020 and measures being undertaken in New York to reduce the state's use of natural gas.

Governance

RG&E's governance is driven by that of Avangrid, Inc. its ultimate parent company, which is also influenced by Iberdrola's 81.5% stake
in the company.

On balance, Avangrid's governance is broadly in-line with other utilities. Avangrid's risks of having a majority owner and several new
members of Avangrid's executive leadership are weighed against Iberdrola’s supportive ownership practices. This support includes
financing measures for Avangrid's pending $8 billion purchase of PNM Resources, Inc. (Baa3 stable). While we view Iberdrola as a
supportive help to Avangrid’s board and management, we also regard Avangrid as having distinct long-term financial policies and
practices, which allow for a degree of credit differentiation between it and Iberdrola.

Liquidity analysis

Over the next 12 months, we expect RG&E will produce $200 - $250 million of cash flow, compared to $350 - $400 million of capital

expenditures, resulting in around $150 million of negative free cash flow before any upstream dividends to Avangrid. We expect RG&E's
dividend policy to be driven by maintaining its regulatory allowed capital structure, which could mean that RG&E pays no dividends, or
even that Avangrid infuses equity into the utility to help fund capital needs and balance RG&E's growing debt.

Avangrid employs a centralized approach to managing its liquidity. To the extent possible given certain regulatory restrictions, Avangrid
aims to concentrate its cash at the holding company and primarily conduct its short-term borrowings through Avangrid. The utilities
optimize their cash balances through a virtual money pool arrangement. Under the terms of this agreement, utilities may lend to

each other but not to their unregulated affiliates or parent. These terms meet a regulatory requirement set at the time of Avangrid's
acquisition of the utility companies which prohibits utilities from lending to unregulated affiliates, including Avangrid. To the extent
that additional liquidity is required, RG&E borrows under a bi-lateral loan agreement with Avangrid.

From an external liquidity standpoint, Avangrid and its regulated utility subsidiaries, including RG&E, are parties to a $2.5 billion
revolving credit facility that expires in June 2024. RG&E's minimum sublimit under the facility is $250 million. We view management's
efforts to formalize a minimum sublimit as helpful in providing visibility into what amounts of the shared facility are dependably
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allocated to the utility. Given Avangrid's centralized liquidity management philosophy and the virtual money pool of its utilities, we
view the bank facility to effectively serve as a committed lender of last resort.

The bank credit facility does not include an ongoing material adverse change clause and the only financial covenant is a maximum
allowed debt to capitalization ratio of 65%. We understand that as of 30 June 2021, each company was in compliance with this
covenant.

RG&E's next maturities include several pollution control notes with mandatory redemption in 2025 and $450 million of first mortgage
bonds due in June 2027.

Iberdrola also provides incremental liquidity to Avangrid

Aside from cash balances and utility dividends, Avangrid has access to both $1.5 billion of the aforementioned shared $2.5 billion
facility. At 30 June, there was no commercial paper outstanding, backstopped by the facility.

Avangrid is also party to a notional cash pooling arrangement along with other Iberdrola subsidiaries. Parties to the agreement,
including Avangrid, may deposit funds with or borrow from the pool, provided that the net balance of funds deposited or borrowed
by all pool participants in the aggregate is not less than zero. This agreement provides Avangrid with a third avenue for liquidity,
supplementing its access to the debt and equity capital markets.

Lastly, Avangrid also has a $500 million credit facility with Iberdrola Financiacion, S.A.U., a company of the Iberdrola Group, which

expires in June 2023.

Rating methodology and scorecard factors

Exhibit 5
Rating Factors
Rochester Gas & Electric Corporation

Current Moody's 12-18 Month Forward View

Regulated Electric and Gas Utilities Industry [1][2] LTM 6/30/2021 As of Date Published [3]
Factor 1 : Regulatory Framework (25%) Measure Score Measure Score

a) Legislative and Judicial Underpinnings of the Regulatory Framework A A A A

b) Consistency and Predictability of Regulation Baa Baa Baa Baa
Factor 2 : Ability to Recover Costs and Earn Returns (25%)

a) Timeliness of Recovery of Operating and Capital Costs Aa Aa Aa Aa

b) Sufficiency of Rates and Returns Baa Baa Baa Baa
Factor 3 : Diversification (10%)

a) Market Position Ba Ba Ba Ba

b) Generation and Fuel Diversity N/A N/A N/A N/A
Factor 4 : Financial Strength (40%)

a) CFO pre-WC + Interest / Interest (3 Year Avg) 3.8x Baa 4x - 5x A

b) CFO pre-WC / Debt (3 Year Avg) 17.1% Baa 12% - 16% Baa

c) CFO pre-WC - Dividends / Debt (3 Year Avg) 15.8% A 11% - 14% Baa

d) Debt / Capitalization (3 Year Avg) 46.0% A 40% - 45% A
Rating:

Scorecard-Indicated Outcome Before Notching Adjustment Baa1 Baa1

HoldCo Structural Subordination Notching 0 0

a) Scorecard-Indicated Outcome Baa1 Baa1

b) Actual Rating Assigned Baa1 Baa1

[1] All ratios are based on 'Adjusted' financial data and incorporate Moody's Global Standard Adjustments for Non-Financial Corporations.

[2] As of 6/30/2021(L)

[3] This represents Moody's forward view; not the view of the issuer; and unless noted in the text, does not incorporate significant acquisitions and divestitures.
Source: Moody's Financial Metrics
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Appendix
Exhibit 6
Cash Flow and Credit Metrics [1]
CF Metrics Dec-17 Dec-18 Dec-19 Dec-20 LTM Jun-21
As Adjusted
FFO 244 165 217 210 206
+/- Other 8 42 65 -18 -38
CFO Pre-WC 253 207 282 191 169
+/- AWC -54 69 -68 16 28
CFO 198 276 214 207 196
- Div 0 40 0 50 50
- Capex 281 259 367 352 340
FCF -83 -22 -153 -195 -194
(CFO Pre-W/C) / Debt 22.7% 17.0% 23.4% 13.8% 12.2%
(CFO Pre-W/C - Dividends) / Debt 22.7% 13.7% 23.4% 10.2% 8.6%
FFO / Debt 21.9% 13.5% 18.0% 15.1% 14.9%
RCF / Debt 21.9% 10.3% 18.0% 11.5% 11.3%
Revenue 851 924 893 872 894
Interest Expense 87 96 86 64 52
Net Income 79 73 89 104 104
Total Assets 3,629 3,862 4,049 4,368 4,417
Total Liabilities 2,705 2,883 2,960 3,162 3,154
Total Equity 924 979 1,089 1,206 1,263

[1] All figures and ratios are calculated using Moody's estimates and standard adjustments. Periods are Financial Year-End unless indicated. LTM = Last Twelve Months.
Source: Moody's Financial Metrics

Exhibit 7
Peer Comparison Table [1]
Rochester Gas & Electric Corporation Central Hudson Gas & Electric Consolidated Edison Company of New New York State Electric and Gas
Corporation York, Inc. Corporation
Baal (Stable) Baal (Stable) Baal (Stable) Baal (Stable)
FYE FYE LT™M FYE FYE LT™M FYE FYE LT™M FYE FYE LT™
(In US millions) Dec-19 Dec-20 Jun-21 Dec-19 Dec-20 Jun-21 Dec-19 Dec-20 Jun-21 Dec-20 Dec-20 Jun-21
Revenue 893 872 894 692 712 749 10,821 10,647 11,139 1,548 1,564 1,664
CFO Pre-W/C 282 191 169 145 129 148 2,481 2,274 2,339 320 177 136
Total Debt 1,205 1,387 1,387 763 878 903 17,817 20,710 20,900 1,848 1,916 1,980
CFO Pre-W/C + Interest / Interest 4.3x 4.0x 4.2 5.2x 4.7x 5.1x 4.2x 3.9x 4.0x 4.7x 3.2x 3.1x
CFO Pre-W/C / Debt 23.4% 13.8% 12.2% 19.0% 14.7% 16.4% 13.9% 11.0% 11.2% 17.3% 9.2% 6.9%
CFO Pre-W/C - Dividends / Debt 23.4% 10.2% 8.6% 19.0% 14.7% 16.4% 8.8% 6.2% 6.5% 11.9% 4.0% 1.8%
Debt / Capitalization 46.0% 46.9% 45.8% 43.3% 44.1% 43.9% 47.1% 49.3% 48.2% 47.9% 43.5% 41.9%

[1] All figures & ratios calculated using Moody's estimates & standard adjustments. FYE = Financial Year-End. LTM = Last Twelve Months. RUR* = Ratings under Review, where UPG = for
upgrade and DNG = for downgrade.
Source: Moody's Financial Metrics
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Exhibit 8
Category Moody's Rating
ROCHESTER GAS & ELECTRIC CORPORATION
Outlook Stable
Issuer Rating Baal
First Mortgage Bonds A2
Senior Secured A2
LT IRB/PC Baal
ULT PARENT: IBERDROLA S.A.
Outlook Stable
Issuer Rating Baal
Senior Unsecured MTN -Dom Curr (P)Baa1
ST Issuer Rating P-2
PARENT: AVANGRID, INC.
Outlook Stable
Issuer Rating Baa2
Senior Unsecured Baa2
Commercial Paper pP-2

Source: Moody's Investors Service
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Company Common Equity Ratio Analysis - Ann Bulkley's Proxy Group

Combined Utility

Bulkley Proxy Group Common Equity % Holding Company Common Equity Ratio”
Average Average
(2020-2017) (2020-2017) 2017 2018 2019 2020 2021

1. ALLETE, Inc. 59.78% 59.11% 57.91% 59.20% 58.71% 60.62% | 59.64%
2. Alliant Energy Corporation 50.80% 45.06% 45.35% 44.60% 45.24% 45.05% | 43.10%
3. Ameren Corporation 51.96% 45.57% 46.53% 46.24% 45.57% 43.96% | 41.93%
4. American Electric Power Company, Inc. 47.99% 40.94% 44.21% 42.82% 39.31% 37.43% | 37.90%
5. Atmos Energy Corporation 59.73% 56.47% 51.81% 56.31% 59.01% 58.75% | 51.11%
6. Avista Corporation 50.92% 45.76% |46.63% 45.31% 45.74% 45.36% | 44.92%
7. Black Hills Corporation 61.97% 40.05% 35.37% 42.13% 41.31% 41.39% | 38.84%
8. CMS Energy Corporation 51.07% 29.81% 29.92% 28.92% 27.55% 32.85% | 35.37%
9. Consolidated Edison, Inc. 47.23% 45.18% |48.16% 44.84% 44.65% 43.08% | 44.40%
10. Duke Energy Corporation 52.15% 42.40% 43.40% 43.07% 41.49% 41.63% | 41.14%
11. Edison International 45.79% 4447% |48.89% 45.05% 44.17% 39.78% | 33.41%
12. Entergy Corporation 46.96% 33.01% 32.94% 33.33% 34.25% 31.52% | 30.35%
13. Evergy, Inc. 59.30% 48.65% |48.66% 53.95% 46.20% 45.79% | 45.00%
14. Eversource Energy 54.02% 44.72% 45.58% 44.29% 44.99% 44.01% | 42.06%
15. IDACORP, Inc. 54.37% 56.59% 56.37% 56.42% 57.36% 56.20% | 57.21%
16. MGE Energy, Inc. 59.62% 62.06% 64.59% 61.43% 60.34% 61.88% | 61.21%
17. NextEra Energy, Inc. 60.05% 48.40% 45.74% 50.07% 49.53% 48.24% | 45.35%
18. NiSource Inc. 54.10% 32.20% 32.33% 32.71% 32.38% 31.39% | 33.21%
19. Northwest Natural Gas Company 50.58% 44.25% 47.10% 44.43% 45.60% 39.85% | 38.16%
20. NorthWestern Corporation 48.06% 46.76% 45.70% 47.76% 47.51% 46.08% | 47.79%
21. ONE Gas, Inc. 61.06% 54.76% 55.84% 56.31% 54.16% 52.75% | 35.83%
22. OGE Energy Corp. 53.06% 54.11% 54.87% 56.00% 55.59% 50.00% | 44.69%
23. Otter Tail Corporation 54.01% 52.59% 53.61% 54.49% 52.11% 50.16% | 53.11%
24, Portland General Electric Company 48.84% 47.82% 49.90% 49.75% 48.07% 43.56% | 42.89%
25. Public Service Enterprise Group Inc. 54.01% 48.50% 50.43% 48.16% 47.72% 47.69% | 42.34%
26. Southern Company 52.37% 37.71% 33.73% 38.49% 39.69% 38.92% | 36.98%
27. Spire, Inc. 60.96% 43.06% |43.63% 46.17% 42.54% 39.87% | 37.84%
28. Wisconsin Energy Corporation 56.21% 44.76% 46.24% 45.48% 44.59% 42.72% | 41.57%
29. Xcel Energy Inc. 54.27% 40.59% |42.04% 41.46% 39.21% 39.62% | 38.62%
Average (2020-2017) 53.84% 46.05% 42.96%

! Source: S&P Capital 1Q, Capital Structure Summary.
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Major New York State Utilities
Authorized Common Equity Ratios

Authorized Commission
Common Equity Authorization
Company Ratio* Date
Brooklyn Union Gas Co. 48.0% August 2021
Central Hudson Gas and Electric Corp. 50.0% November 2021
Consolidated Edison Company of New York, Inc. 48.0% January 2020
KeySpan Gas East Corp. 48.0% August 2021
New York State Electric and Gas Corp. 48.0% November 2020
Niagara Mohawk Power Corp. 48.0% January 2022
Orange & Rockland Utilities, Inc. 48.0% April 2022
Rochester Gas and Electric Corp. 48.0% November 2020

*Central Hudson Gas and Electric Corporation was authorized a 50% equity ratio in Rate Year 1, 49%
in Rate Year 2, and 48% in Rate Year 3.
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Staff's Cost of Debt Calcualtion for NYSEG
($000)
A B C D E F G H | J
Test Year (2021) Rate Year 1 (5/1/23 - 4/30/24)
Average Balance Cost Average Balance Cost
Supporting Supporting Supporting Supporting Supporting Supporting
Total CWIP Rate Base Rate Base Percent Total CWIP Rate Base Rate Base Percent
Short-Term Debt

1 Joint Revolving Credit Facility $ - $ - $ - $ - $ - $ -
2 Inter-Company Facility 79,800 79,800 - 21,479 21,479 - -
3 Total Short-Term Debt $ 79,800 $ 79,800 $ - $ - 0.00% $ 21,479 $ 21,479 $ - $ - 0.00%
4
5 Long-Term Debt
6 Principal 1,838,083 1,838,083 58,009 2,786,099 2,786,099 96,602
7 Debt Issuance Expense (10,811) (10,811) 1,817 (15,782) (15,782) 1,767
8 Debt Discount / Premium (2,267) (2,267) 117 (1,359) (1,359) 128
9 Book Value Long-Term Debt 1,825,005 1,825,005 59,943 2,768,958 2,768,958 98,497
10 Loss on Reacquired Debt 1,718 1,708
11 Hedge Loss 105 9
12 Joint Revolver Facility Fees 408 740
13 Joint Revolver Up-Front Costs 132 305
14 Total Long-Term Debt* $ 1,825,005 $ 1,825,005 $ 62,306 3.41% $ 2,768,958 $ 2,768,958 $ 101,258 3.66%

* PCN 2004 Series C 10-Year issuance estimated at 3.75%
2023 Unsecured 30-Year issuance estimated at 4.75%
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A B C D E F G H | J
Test Year (2021) Rate Year 1 (5/1/23 - 4/30/24)
Average Balance Cost Average Balance Cost
Supporting Supporting Supporting Supporting Supporting Supporting
Total CWIP Rate Base Rate Base Percent Total CWIP Rate Base Rate Base Percent

Short-Term Debt

Joint Revolving Credit Facility $ - $ - $ - $ - $ - $ - $ - $ -

Inter-Company Facility 53,500 53,500 - - 25,120 25,120 - -

Total Short-Term debt $ 53,500 $ 53,500 $ - $ - 0.00% $ 25,120 $ 25,120 $ - $ - 0.00%
Long-Term Debt

Principal $ 1,205,525 $ 1,205,525 $ 48,700 $ 1,635,733 $ 1,635,733 $ 64,038

Debt Issuance Expense (12,553) (12,553) 1,762 (15,314) (15,314) 1,997

Debt Discount / Premium 2,905 2,905 (493) 1,420 1,420 (457)

Book Value Long-Term Debt 1,195,877 1,195,877 $ 49,969 1,621,839 1,621,839 65,577

Loss on Reacquired Debt 444 465

Hedge Loss 3,678 2,782

Joint Revolver Facility Fees 332 317

Joint Revolver Up-Front Costs 132 131

Total Long-Term Debt $ 1,195,877 $ 1,195,877 $ 54,554 456% $ 1,621,839 $ 1,621,839 $ 69,272 4.27%

*2023 FMB 30-year issuance estimatdd at 4.68%
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On Forecasting Long-Term Interest Rates:
Is the Success of the No-Change Prediction
Surprising?

DR JAMES E. PESANDO*

I. Introduction

IN A RECENT ARTICLE in this Journal, Elliott and Baier [1] provide empirical
evidence that the no-change forecast decidedly outperforms the ‘“unconditional
predictions” of long-term interest rates associated with the Modigliani-Sutch,
Modigliani-Shiller and other well-known models of interest rate determination.
The authors use “unconditional predictions” to refer to forecasts generated by
variants of these models in which the current long-term rate is regressed on the
relevant sets of exogenous variables lagged one period. These regressions—and
the subsequent forecasts—are “unconditional” in the sense that they restrict the
information set used to track long-term interest rates to that which is known at
the beginning of the period.

The crucial issue that the authors do not address, however, is whether the
superior forecasting performance of the no-change prediction is or is not surprising
on a priori grounds. This issue is of extreme importance in interpreting their
findings. One possible interpretation of the Elliott-Baier results, for example, is
that the specific information sets associated with the six models are not valuable
in a forecasting context, but other information sets may be. In fact, the empirical
results reported by Elliott-Baier are not surprising in view of the accumulating
evidence that (1) the bond market is efficient and (2) term premiums, if they
exist, are time-invariant. These results imply, in effect, that short-term move-
ments in long-term interest rates will not be “forecastable”. This important point
is reviewed briefly below.

II. The No-Change Prediction: A “Naive’” Forecast?

The fact that long-term interest rates will approximately follow a martingale
sequence under the conditions described above, and hence that the no-change
prediction will approximate the optimal forecast, has been shown by both Sargent
(1976) and Pesando (1978). Let R, denote the interest rate (for simplicity) on an
n-period, non-coupon, bond in period ¢, ¢. the information available to the market
in period ¢, and ,..f:. the forward rate at time ¢ for the one-period bond rate in
period ¢t + i. Then, under the joint hypothesis of market efficiency and the pure

* Professor of Economics and Research Associate, Institute for Policy Analysis, University of
Toronto
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expectations model of the term structure, the ex ante changes in the long-term
rate can be approximated as follows:

E(Bni|$0-) = Bais = 2 Eonifie [00-) = Rii) M

The term on the right-hand side of equation (1), which represents the nonover-
lapping one-period rates, clearly approaches zero as n gets large. In this case, the
optimal forecast of the long-term rate is simply its current value; that is, the
optimal forecast is the no-change extrapolation. If ¥,, represents the term
premium accorded an n-period bond in period ¢, then (1) may be rewritten as:

1 -
E(Rn,zldh,l) - Rn.t—l = ;'[E(l+n—lil.l|¢l—l) - Rl,t—l] + E(\l’n.tl(ﬁt—l) =Y -1 (2)

If this term premium is constant, then (2) simply reduces to (1) and the previous
result holds.

Elliott-Baier employ monthly data in their forecasting experiments. Assume,
for the sake of argument, that the several long-term rates employed in their study
have a representative term to maturity of 10 years. (The synthetic series of U.S.
Government bonds employed in the study has an exact maturity of 15 years.) If
interest rates are expressed at annual rates, then n equals 120 and thus the ex
ante change defined in (1) must be very close to zero, unless the short-term rate
is “very” nonstationary. Suppose, for example, that R,,, equals five per cent
(.05) and that E(sn-1/1.] ¢:-1) equals 10 per cent, which would be consistent with
a sharply rising yield curve. The ex ante change in the long-term rate, in spite of
the 500 basis point difference in the respective short-term rates, is only 500 + 120
or approximately 4 basis points. Note, by way of contrast, that if the unit of
observation were annual rather than monthly, these same figures would imply—
since n would equal 10—an ex ante change of more than 40 basis points in the
long-term rate. These figures highlight the fact that it is short-run movements in
long-term rates which are not likely to be “forecastable” under the joint hypoth-
esis of market efficiency and a time-invariant term premium.

For non-coupon bonds, as noted by Pesando [5] the expression analogous to
(1) is more complicated, but the martingale approximation remains quite close.
Intuitively, the martingale approximation-—~and hence the random walk charac-
teristic of long-term rates—stems from the fact that over short time intervals
(one month in the case at hand), the percentage change in bond prices necessary
to equate the ex ante returns on short- and long-term securities (up to a time-
invariant term premium) is very small. As a result, the implied ex ante changes
in long-term rates are very close to zero. In a recent paper (Pesando 1979a), I
calculated—for quarterly data—the ex ante changes in long-term Government of
Canada and long-term Canadian corporate bonds implied by their yields and the
yields on 90-day Treasury Bills and 90-day finance company paper, respectively.’

! For purposes of these calculations, the (assumed) constant term premiums were set equal to the
mean spreads between short- and long-term interest rates in the sample period. The representatives
terms to maturity for the two interest rate series were assumed to equal 17 years, although
complications posed by call options and sinking funds may cloud the interpretation of this figure in
the case of corporate bonds.
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The mean absolute values of the ex ante changes in these long-term rates for the
sample period 1957:1-1979:1 equalled 2.07 basis points and 2.60 basis points,
respectively. If monthly data were employed, the corresponding ex ante changes
would be approximately one-third as large. With monthly data, the mean absolute
values of the ex ante changes in Government of Canada and Canadian corporate
bonds would thus be less than a single basis point. Clearly, if the bond market is
efficient and if the term premium accorded long-term interest rate is time-
invariant, then agents without access to inside information are not likely to be
able to forecast short-term movements in long-term interest rates.

II1. Conclusion

Those who work in the capital asset pricing framework of modern finance theory
tend to treat the term premium—which is related to the covariance of bond
returns and the return to the market portfolio—as constant over time. Many—if
not most—of those who have conducted empirical studies of the determinants of
term premiums have concluded that they may well be time-invariant. In the
absence of convincing evidence of the existence of time-varying term premiums,
and in view of the strong a priori belief in market efficiency, the success of the
“no-change” prediction in the forecasting experiments conducted by Elliott-Baier
is not surprising. Short-run movements in long-term interest rates, quite simply,
are not likely to be “forecastable”. The failure of recorded forecasts to outperform
the no-change prediction of the martingale model, in both the United States
(Prell [6], Fraser [2]) and Canada (Pesando [3]), is also noteworthy in this regard.
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JusT HOW BAD ARE
ECONOMISTS AT PREDICTING
INTEREST RATES?

(AND WHAT ARE THE
IMPLICATIONS FOR INVESTORS?)
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Cornell University.

n January 2, 1997, the Wall Street jour-
nral published its scmizanoual survey of
cconomists, Most of the fifty-seven
economists surveyed predicted that the
yield on the thirty-ycar Treasury bond, then at

6.64%, would drop by July 1. The consensus esti- °

mate for this yield was 6.52%.

Fears of inflation, however, have recently
causcd intexest races to rise. The yield at the time of.
this writing in mid-April is.over 7%. Thus, barring a
major downward shift in interest rates, cconomists will
have wrongly predicted the direction of jnterest raccs.

Some readers will not be surprised by this
resuk, for economists have a notoriously bad reputa-
tion for huge forecasting errors. But just how bad are
cconomists at predicting intercst rates? And if thesc
expetts, whosc careers often depend on the accuracy
of their predictions, cannot predict interest rates, what
are the implicadons for actively mamged bond funds?

I address these questions by analyzing the
Wall Street Journal survey of economists.

THE DATA AND RESULTS

Economists are employed in nearly all
scgmments of the economy: One of the primary dudes
of economists in the financial scctor is to forecast the
economy, or, morc specifically, to forecast important

8 Just How BAD ARR BcaNoMISTS AT PREDICTING INTRAEST RATES? (AND WHAT ARX THE IMPLICATIONS POR INVISTORS?)

economic data such as GDP growth, inflation, and
interest rates, Every six months, in late December
and late June, the Wall Street_Journal surveys a group
of cconomists, asking for thair forecass of intetest
rates, GDP growth, inflation, and the valae of the
dollar against the yen. The forecasts are published in
the first week of Jonuary and July.

‘The pardcipating economists work primarily
in the financial sccror, most notably investnenr banks
and commercial banks. Only three of the fifty-seven
cconomists participating in che December 1996
survey were then in academia. The number of econo-
mists participating has increased steadily from twelve
in 1981 1o about sixty in the mid-1990s.

The cconomists have been predicting, six
months in advance, the yield on three-month Trca-
sury bills and thirty-year Trecasury bonds since
December 1981. Each economist provides an csdimate
for each interest ratc, and then a consensus estimate is
calculated, which is sirnply the arithmetic mean of all.
thc estimates. : .

Can cconomists predict interest ratwcs? The
answer is cmphatically “no,” regardless of the
measure used,

There have been thirty six-month surveys
complcted since December 1981. The Exhibit
provides the conscasus cstimate and the actual yicld for
the threco-month and thirty-year Treasury securities.

Summen, 1957
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Rates on three-month Treasury bills moved in
the opposite direction of the consensus prediction in
sixteen of these contests (53%). That cconomists
predicted the dircction of shorxt-tcrm interest rates
correctly almost half of the time is the good ncws,
The bad ncws is that the consensus estimate for the
thirty-year Treasury bond bas been in the wrong direc-
tion in twenty of the thirty contests (67%).

The average crror for the consensus cstimate is
79 basis poins for the Treasury bill, and 86 basis points
for the thirty-ycar bond. Assuming interest rates would
stay the same cach period yields average errors of 74
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and 78 basis points, respectively. Thus, investors who
assumed interest rates would remain constant were
more accurate than the consensus estimate.

Incorrectly forecasting the direction of inter-
est rates is not very costly for investors if rates move
very little. In fact, cconomists havc been least accun-
ratc when intercst rate changes were largest! The
rates on the three-month Trcasury bill moved 100
basis points or more on tcn occasions. The conset-
sus estimate was in the right direction on six of these
occasions, yet the conscnsus undercstimated the
move by an average of 99 basis points.

EXHOBIT
WALL STREET JOURNAL CONSENSUS INTEREST RATE FORECAST
3-MONTH TREASURY BILL 30-YEAR TREASURY BOND
DATE CONSENSUS AcTuaL CORRECT CONSENSUS AcTUuAaL CORRECT

Pupiswen  FORECAST (%) YmMID (%) DIRecTION? FORSCAST (%) YieID (%) DmECTION? (%)

Jan-82 11.06 12.43 Wrong 13.05 13.92 Wrong
Jul-82 11.61 11.08 Right 13.27 . 13.62 Right
Jan-83 7.37 B.75 Right 10.11 10.98 Right
Jul-83 8.60 8.95 Wrong 10.59 11.87 ‘Wrong

" Jan-84 8.72 9.90 Wrong 11.39 13.64 ‘Wrong
Jul-84 10.64 7.84 Wrong 13.78 11.53 Wrong
Jan-85 8.56 6.83 Wrong 11.60 10.44 Wrong
Jul-85 7.31 7.08 Right 10.51 9.27 Wrong _
Jan-86 6.96 5.98 Right 9.45 7.28 Wrong
Jul-86 6.14 5.66 ‘Wrong 7.63 7.49 Right
Jan-87 . 4.98 5.73 Wrong 7.05 850 Wrong
Jul-87 5.91 5.67 ‘Wrong 8.45 8.98 Wrong
Jan-88 5.70 6.54 Right 8.65 8.83 Right
Jul-88 6.77 8.09 Right 9.36 8.99 Right
Jan-89 8.29 7.98 Wiong 9.25 8.04 Wrong
Jul-89 7.76 7.79 Right 8.12 7.97 ‘Wrong
Jan-90 7.03 7.98 Wrong 7.62 8.40 Wrong
Jul-80 7.56 6.62 Right 8.16 - 8.24 Right
Jan-91 6.14 5.62 Right 7.65 8.41 Wrong
Jul-91 5.84 3.93 Wrong 8.22 7.39 Right
Jan-92 3.80 3.63 Right 7.30 7.78 Wrong
Jul-92 3.54 3.5 Right 7.61 7.39 Right
Jan-93 341 3.07 ‘Wrong 7.44 6.67 ‘Wrong
Jul-93 334 3.05 Wrong 6.84 634 Wrong
Jan-94 3.40 4.15 Right 6.26 7.61 Wrong
Jul-94 4.67 5.70 Right 7.30 7.87 Wrong
Jan-95 6.50 5.4 Wrong 7.94 6.62 Wrong
Jul-95 5.45 5.08 ‘Wrong 6.62 5.94 Wrong
Jan-96 4.90 5.15 Wrong 6.00 6.89 Right
Jul-96 5.3 5.19 Right 6.86 6.64 Right
Jaz-97 5.10 ? ? 6.52 ? ?

SuMMER. 1997 T JOURNAL OF INVISTING 9




Case 22-E-0317, et al.

Again, this is the good news. The yield on
the thirty~year bond has moved morx than 100 basis
points on ten occasions. The consensus estimate was
in thc wrong direction on cight of thesc occasions.
One of the two correct gueises was a consensus esti-
mate of a 19-basis point drop when rates dropped
102 basis points. Economists therefore esscntially
misscd on nine of the ten biggest intercst rate move-
ments in the last fourteen years,

The survey data from the Wall Streer Journal
cleatly show that economists a group cannot predict
interest rates. Might there be some individual econ-
omists, however, who can successfully predict inter-
est rates? Further analysis suggests everyone is almost
equally inaccurate,

Forty-four economists have participated in ten
or more contests. Of these, only thirteen participants
gucssed the right direction of long-term interest rates
more than 50% of the time; nonc of these profession-
als exceeded a 60% accuracy rate.! The median 2ccu-
mcy nate is 44%. The figures are only slightly better
for the thrce-month rate, with twenty-four ccono-
mists above 50%, and one expert actually getting the
direction right two-thirds of the timc.

For a final test, I examined fature predictions
of the economists with the most accurato predictons
to determine if success could continue for the short
term. The three economists in each survey with the
closest prediction for the thirty-year bond were exam-
ined, although tics cause as many as seven eConomists
to be included in this winner’s bracket. Only 44% of
these economists (48 of 108) were in the top half of
the next survey, sugpesting that economists with the
closcst forccasts cannot repeat their performance.

IMPLICATIONS FOR, INVESTORS

The inability of economists to forecast inter~
est rates has important implications for investors.
Bond priccs depend almost entircly on two factors:
default risk and intercst rates.2 To earn above-market
returns in the bond market, one needs to be able to
predict default risk or interest rates better than the
matket. Bond rating agencics like Moody’s and Stan-
dard & Poor’s do an outstanding job at predicting
defaule risk. Consequently, it is improbable that
fixed-income fund managers can predict defaulr risk
better than the market conscnsus.

The ability to earn above-market rcturns in
bonds then boils down to predicting interest rates
corrcctly, but my analysis of the Wall Streer Journal

10 JusT How BAD ARE ECONOMISTS AT PRIDICTING INTEREST RATES? (AND WIIT AnE THE IMPLICATIONS FOR INVESTORS?)
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survey clearly shows that economists working for top
investment banks, commercial banks, money

- management firms, and investment pewsletters have

no ability in this department. .
If fund managers cannot accuratcly predict
interest rates, actively managed bond funds have no
cdge over passively managed funds. Once manage-
ment fees are factored in, the advantage goes to'index
funds. Indeed, there is overwhclming cvidence that
the bond market is brutally efficient, and the perfor-
mance of bond managers reflects this efficiency,
For example, as of June 1, 1996, only 23.4% of
taxable bond funds and 33.9% of tax-free bond funds
bad 2 one-year record better than the relevant bond
index, compared with 44.1% of general equity funds
and 58.5% of aggressive growth funds, In a longer-
term study, Firman [1994] observes that only 128 of
800 fixcd-income pension managers (16%) have a
ten-year record better than the relevant bond index 3

CONCLUSION

Economists participating in the Wall Street
Journal forecasting survey have no ability to predict
interest rates, Since interest rates cannot be predict-
ed, bond managers have no reliable method, with
which to carn abowve-market returns. Instead, active-
ly managed bond funds, shackled by management
fees, and with no supcrior ability to predict interest
rates, have gencrally underperformed the relevant
bond index. Bond index -funds should appeal to
investors for this reason.

ENDNOTES

1Six paricipants In the most recent survey predicted the
¥icld on the thirty-ycar Trcasury bond out to the second devimal
point (e.g., 6.79% instead of rounding to 6.8%).

?Somc bonds arc abo subject to changes in the tax code, as
the invense rclationship between the prce of municipal bonds and
the popularity of flat tax proposals clearly indicates.

3Sce Blake, Elton, and Gruber 11993] for further evidence,
For an overview on the efficiency of eapltal mackess, sce Farma [1991],
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Professional Forecasts of Interest Rates and Exchange Rates:
Evidence from the Wall Street Journa’s Panel of Economists

Professional forecasters' predictions of macroeconomic variables are of widespread
interest. Governments, businesses, and households purchase forecasts, presumably to help them
form their own expectations and aid in economic decision-making.! Economic researchers
increasingly use surveys of professional forecasters predictions as proxies of otherwise
unobservable expectations in studying asset price determination.” But compared with the effort
put into making macroeconomic forecasts, the effort put into assessing forecast quality ex post is
small (Fildes and Stekler (2002), p 462).

Ex post assessments of forecast quality are potentially valuable to forecasters and users of
forecasts alike. Thetheory of rational expectationsimpliesthat, if professional forecasters
understand fundamental economic processes, they will produce unbiased, identical forecasts
given access to the same information and presented with similar incentives with respect to
forecast accuracy. If ex post assessments show forecasters' predictions to be unbiased and
statistically identical, they serve to increase confidence in the profession’ s knowledge of
economic processes, researchers use of forecasts to proxy economic expectations, and agents
use of forecasts to inform economic decision-making. But if assessmentsyield evidence of bias
or heterogeneity, they call for areexamination of assumptions about information access,

incentives and, possibly, understanding of economic processes.

! For example, Carroll (2003) reports evidence that households use the reported forecasts of professional economists
in forming their own expectations.

2 For example, Anderson et a (2003) and the references cited by them, discuss researchers’ use of professional
economists' forecasts of macroeconomic variables to distinguish expected from unexpected macroeconomic
announcements in studies of financial market reactionsto economic news. Frankel and Froot (1987) and
MacDonald (2000) observe that forecasts of interest rates and exchange rates potentially enable researchersto
separate the confounding effects of expectations and time-varying risk premiums.
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Of the studies that assess forecast quality from survey data, most focus on inflation, GDP
and exchange rate forecasts and severa cast doubt on the rationality of forecasters (MacDonald
(2000)). For example Ito (1990), using survey data of individual economists’ exchange rate
forecasts, finds evidence of heterogeneous expectations, as do MacDonald and Marsh (1996),
who use individual economists exchange rate forecasts from a different survey. Lamont (2002)
finds that the patterns of economists' forecasts of real GDP, the unemployment rate and the
inflation rate are inconsistent with the single goal of forecast accuracy, suggesting strategic
behavior. Laster et al. (1999) also finds evidence of strategic behavior by forecasters making
real GDP forecasts from survey data which groups forecasters by industry rather than identifying
them individually, which raises the issue of how carefully survey participants make their
predictions when they are not identified. Compared with inflation, GDP and exchange rate
forecasting, interest rate forecasting has received less attention.

To help address the comparative dearth of forecast assessments and to contribute to the
debate on forecaster rationality we analyze interest rate and exchange rate forecasts from a
highly visible but relatively little studied survey of forecasters, the Wall Street Journal’s panel of
economists. This survey is particularly well-suited to assessing forecast quality because the
names and employers of the forecaster-economists are published along side their forecasts,
which should give the economists strong incentives to think carefully about their forecasts. We
focus on interest rate and exchange rate forecasts because their actual values are never subject to
subsequent revision, unlike, say GDP, so there is no question about the actual values economists
were predicting.® In addition, the Wall Street Journal surveys contain consistent data on interest
rate and exchange rate forecasts for alonger period than on other variables. We proceed by

testing whether economists' forecasts are unbiased, more accurate than naive prediction rules,

3 Keane and Runkle (1990) present evidence that using preliminary versus revised data can change the conclusions
from unbiasedness tests.
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and heterogeneous or indicative of strategic behavior by economists. We study the forecasts of
individual economists as well as the survey means, allowing for the possibility that the interest
rates and exchanges rates forecasted are non-stationary. We are unaware of previous papers that
allow for non-stationarity in the actual data when applying tests of forecast unbiasedness to
individual data. We are also unaware of previous papers using interest rate and exchange rate
forecasts from the Wall Street Journal survey to study forecast unbiasedness, assess the
statistical significance of forecast accuracy, or investigate forecast heterogeneity and possibly
strategic behavior by economists.

To preview our results, we find that a majority of economists produce forecasts that are
unbiased and that most produce forecasts that are less accurate than the forecasts generated by a
random walk model. While efficient financial markets should make accurate forecasting of
interest rates or exchange rates impossible, rational forecasters should not do significantly worse
than arandom walk model. We find that the economists’ forecasts exhibit the same kind of
heterogeneity found by Ito (1990) and MacDonald and Marsh (1996), using Japanese and
European survey data, respectively. When we apply the models of Laster et al. (1999) and
Lamont (2002) to our economists’ forecasts we find evidence of strategic behavior similar to
Laster et al, but contrary to Lamont’s finding that economists make more extreme forecasts as
they age, we find that more experienced economists make less radical forecasts.

The rest of the paper is organized as follows. Section 1 briefly reviews some of the past
work on evaluating survey measures of expectations. Section 2 describes our data. Section 3

reports our empirical results and section 4 offers some conclusions.



Case 22-E-0317, et al. EXhibitP_ag(eSE F;_f142?2
1. Review of Past Work

Although researchers have put less effort towards assessing professional economists’
forecasts than seems warranted, the existing research focuses on three issues.* Thefirstis
whether mean or median responses, usually referred to as consensus forecasts, give misleading
inferences about the unbiasedness and rationality of individual forecasters. Figlewski and
Wachtel (1981) report that pooling individuals' inflation forecasts from the Livingston survey
produces stronger evidence of bias than using survey averages. Keane and Runkle (1990) find
that individuals' inflation forecasts from the Survey of Professional Forecasters (SPF) are
generally unbiased whereas Bonham and Cohen (2001) find many of the forecastersin the SPF
to be biased and systematically heterogeneous so that pooling their forecasts is inappropriate.”
The finding of bias in inflation expectations runs contrary to rational expectations, and might
reflect heterogeneity of expectations. Whether the individual forecasts of interest rates and
exchange rates of professional economists are similarly plagued by biasis a question addressed
below.

A second issue of research focus is whether the standard tests of economists’ forecast
unbiasedness are rendered invalid by nonstationarity in the variables economists’ forecast.® Liu
and Maddala (1992) find that exchange rate forecasts from the Money Market Services (MM S)
survey appear to be nonstationary but cointegrated with the actual data and thus, potentially
unbiased; when they introduce arestricted cointegration test they find that the forecasts are

indeed unbiased. In contrast, Aggarwal et al. (1995) and Schirm (2003) find that only about half

* Much of the work on evaluating survey measures of expectations focuses on inflation forecasts. See Croushore
(1998) and Thomas (1999) for reviews of thiswork. MacDonald (2000) examines previous work on financial
market expectations.

®> Bonham and Cohen (2001) test whether the coefficients of the standard unbiasedness equation are the same across
individuals and reject this hypothesis. Batchelor and Dua (1991) use individua forecast data from the Blue Chip
Economic Indicators and find that most individuals are unbiased.

® The standard test is to regress the actual value being forecasted on the forecast and test that the intercept is zero
and the dopeisone.
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the macroeconomic variables forecasted by economists in the MM S surveys appear unbiased
after testing for nonstationarity and cointegration.” But Osterberg (2000), applying the Liu-
Maddala techniques to more recent exchange rate forecasts in the MMS survey, finds that these
forecasts are unbiased. The aforementioned tests, it should be noted, all use the median
responses from the MM S surveys rather than forecasts of individual economists. To our
knowledge the issue of variable non-stationarity and forecast unbiasedness has not been
investigated using forecasts by individual economists.

A third issue of research focus concerns forecast heterogeneity and strategic behavior by
forecasters as a potential source of such heterogeneity. Study of thisissue has been furthered by
the availability of data reporting forecasts by individuals. Ito (1990) and MacDonald and Marsh
(1996) use individual data and report evidence supporting systematically heterogeneous
expectations about exchange rate movements. The latter paper aso finds that variationsin the
degree of heterogeneity can help explain the volume of trading in financial markets. Scharfstein
and Stein (1990) and Erbeck and Waldmann (1996) argue that the incentive structure facing
forecasters leads to “herding,” that is, making forecasts that are close to the mean or “ consensus’
forecast. In contrast, Laster et al. (1999) and Lamont (2002) suggest that incentives could lead
forecasters to make forecasts that are more extreme than their true expectations if forecasters are
rewarded not only for being right but for being right when othersare wrong. Laster et al (1999)
find evidence consistent with strategic forecasting using forecasts of real GDP from the Blue

Chip Economic Indicators, although their data are not ideal for testing their theory since

" These variables include the consumer price index, the producer price index, the M, money supply, personal
income, durable goods, industrial production, retail sales, the index of leading indicators, housing starts, the trade
balance, and unemployment.
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individual forecasters are not identified, only the industry of their enployment.®  Lamont
(2002) uses Business Week’ s annual set of economists' forecasts for real GDP growth, inflation,
and unemployment to test whether forecasters make more radical predictions when they own
their own firms, and hence may gain the most from publicity. He finds support for this
hypothesis, as well as evidence that forecasters produce forecasts that deviate more from the
mean forecast asthey age. Perhaps due to the paucity of data on interest rate and exchange rate
forecasts by individuals, the issue of heterogeneity in interest rate forecasts and strategic
behavior in forecasting interest rates and exchange rates remains largely unstudied.

To investigate the rationality, accuracy, and heterogeneity for individual forecasters
interest rate and exchange rate forecasts we use data from the Wall Street Journal’ s bi-annual
survey of economists. Several researchers have used these data previously, mainly to examine
forecast accuracy. Kolb and Stekler (1996) examine the six-month-ahead interest rate forecasts
from 1982 through January 1990 and find little evidence that forecasters, individually or on
average, can predict the sign of interest rate changes. Greer reports similar evidence for
predicting the direction of one-year changes for various variables for 1984-1997 (Greer (1999))
and for the long-term interest rate for 1984-1998 (Greer (2003)). Cho (1996) evaluates the six-
month-ahead predictions of twenty-four forecasters who participated in all the surveys from
December 1989 through June 1994. He finds that about 80 percent of the forecasters predicted
the short-term interest rate more accurately than arandom walk model but that very few
predicted the long-term interest rate or the exchange rate better than arandom walk model.
Eisenbeis et al. (2002) uses the Wall Street Journal datafrom 1986 to 1999 to illustrate a new

approach to ranking forecasters across variables that differ in volatility and cross-correlation.

8 Pons-Novell (2003), using Livingston survey data on forecasts of the unemployment rate, found support for
industry effectsasin Laster et al. (1999) but not the age effect found by Lamont(2002) . The Livingston data,
however, do not identify the individual respondents by name.
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But to our knowledge, researchers have not previously used the Wall Street Journal data to test
for unbiasedness of individual forecasts or to test for strategic forecasting by individual
forecasters.

After describing our data, we employ them to investigate the dominating issuesin the
recent work on expectations of economic variables: unbiasedness of individuals' forecasts, the
implications of nonstationarity of the datafor the accuracy of unbiasedness tests, and systematic
heterogeneity of forecasts, possibly as aresult of strategic behavior. In addition, we go beyond
past researchers’ use of the Wall Street Journal data by examining the statistical significance of

the surveyed economists' forecast accuracy.

2. The Wall Street Journal survey data

Since 1981 the Wall Street Journal has published forecasts of several economic variables
by a set of economists at the beginning and at the mid-point of each year. The economists are
identified both by name and by employer. The survey is dominated by economists employed by
banks and securities firms but it also includes representatives from non-financial industries,
consulting and forecasting companies, universities and professional associations.” Theinitial
survey presented economists’ forecasts of the primerate. In January 1982 the survey introduced
forecasts of the Treasury bill and Treasury bond interest rates. Additional forecasts have been
added including the CPI inflation rate, real GDP growth, and the dollar-yen exchange rate,
among others. In the January survey economists are asked for their forecasts of the Treasury bill

rate, Treasury bond rate, and the dollar-yen exchange rates for the last business day of June, and

® For respondents that appeared in at least six surveys from January 1982 through July 2002, the employer mix is as
follows: banks (30 individuals and 394 observations), econometric modelers (5 and 108), independent forecasters
(26 and 325), industrial corporations (5 and 41), securities firms (39 and 626), and others (10 and 154).
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in the July survey they are asked for their forecasts for the last business day of December.’® The
surveys are published in the first week of January and July, along with commentary on the
forecasts and, more recently, discussion of the accuracy of the last set of forecasts.™

In this paper we examine the six-month-ahead forecasts of the Treasury bill and Treasury
bond rates that began in 1982 aong with the six-month-ahead forecasts of the dollar-yen
exchange rate that began in 1989. Our sample ends with the July 2002 survey. Thislong time
period allows larger sample sizes for individual forecasters and alarger number of participants.
We choose the interest rate and exchange rate variables both because they appear on the largest
number of surveys and because the actual data are not revised so there is no question of what
variable the forecasters were predicting.*?

Table 1 reports the means and standard deviations of the survey responses along with the
range, and number of respondents. The number of respondents varies over time: only twelve
economists participated in the January 1982 survey compared with fifty-five in the July 2002
survey. Thereis also considerable turnover in the respondents themselves. Table 1 also reports
the actual values for the Treasury bill rate, the Treasury bond rate, and the yen-dollar exchange
rate on the last business day of June and December.

For several tests we restrict the sample to the set of respondents that made at least twenty
forecasts. Table 2 reports the names, participation dates, and professional affiliations of these

respondents from 1982 through 2002.

19 Respondents have often been asked for 12-month ahead forecasts but these are not available for the entire period.
™ The selection of survey respondents does not depend on their past performance. The Journal tries to get broad
representation but also wants to include the chief economists from major financial institutions. We thank Jon
Hilsenrath of the Wall Street Journal for this information.

12 There was a change in the definition of the three-month Treasury bill rate from the discount yield to the bond-
equivalent yield starting with the July 1989 survey. The long-term bond rate refers to the thirty-year bond until the
July 2001 survey when it was changed to the ten-year rate. All data are available from the authors on request.
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Figures 1-3 show the dispersion in the forecast errors, defined as actual minus predicted,
of the Treasury bill rate, the Treasury bond rate, and the yen-dollar exchange rate. The figures
are similar in showing a considerable spread in forecasts. The assumption that agents form
unique rational expectations using the same model and same information is clearly not supported
by the data. Figure 1 indicates that the errorsin predicting the Treasury bill rate are largely of
one sign for about half the surveys, suggesting that while expectations vary across individuals a
common source exists for at least some of the error. Figures 2 and 3 provide stronger support for
this interpretation, where an even higher proportion of the survey errors are of the same sign for
the long-term bond rate and the exchange rate. The correlation coefficient for the two interest
rate forecast errorsis .66, indicating that most of the forecast errors are from unpredicted shiftsin
the yield curve rather than unpredicted changesin its lope. Thereislittle evidence of

correlation in the errors for interest rates and the exchange rate.*®

3. Evaluating the survey data
3.1. Tests of unbiasedness

A magjor issue in the literature on economic expectations is unbiasedness, whichisa
requirement for rationality when aforecaster’ s loss function is symmetric about the forecast
error. Denoting the forecast of a variable made at time (t-1) for timet as.;F and the actual value
of the variable as A;, the usual test involves estimating

Ar=a + B kR + & [1]

13 For the forecast errorsin the figures, the correlation between the Treasury bill forecast errors and the exchange
rate errorsis .02 and the correlation between the Treasury bond forecast errors and the exchange rate errorsis—.07.
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where g; isarandom error term. A forecast seriesis unbiased if the joint hypothesis that o=0 and
B=1 cannot be rejected.™

Asiswell-known estimating [1] may produce misleading inferenceswhen A and F are
nonstationary and not cointegrated since the error term will also be nonstationary, resulting in the
spurious regression problem noted by Granger and Newbold (1974). If the actual seriesis
nonstationary, an unbiased forecast must also be nonstationary and the two series must be
cointegrated with a cointegrating vector of zero and one. Liu and Maddala (1992) suggest a
restricted cointegration test when A and F are I(1): impose the restrictions =0 and =1 and use
the datato compute forecast errors; if the forecast errors are stationary, the restrictions are
supported and the forecasts are unbiased since the cointegrating vector is unique with only two
series.™® We perform the Liu-Maddala test below after first establishing whether A and F are
1(1).

To establish that the As—the daily Treasury bill, Treasury bond and exchange rate data
sampled at six-month intervals, the data frequency that matches our forecast series-- are 1(1), we
perform unit root tests. Using levels data we cannot reject the hypothesis of a unit root for any of
the three series, but using first-differenced data we can reject the unit root hypothesis for all
three. Thus all three actual series appear to be 1(1).*°

To establish that the Fs -- the Treasury bill, Treasury bond and yen-dollar exchange rate
forecast series of the thirty-three economists listed in Table 2 who responded to at least 20

surveys -- are 1(1), we perform 99 unit root tests (three forecast series for each of the thirty-three

4 Rationality tests often include atest that ¢, is not autocorrelated and may also include other information available
at time (t-1) on theright hand side of equation [1]. Rationality requiresthat all such variables have zero coefficients.
%5 papers employing this restricted cointegration test include Hakkio and Rush (1989) and Osterberg (2000).

® The ADF statistics using 1 lag for the levels of the Treasury Bill rate, Treasury bond rate, and yen-dollar
exchange rate are -.867, -.970, and -2.396 respectively, indicating that each series has at least one unit root. The
ADF datistics for the first differences are -4.950, -6.143, and -3.612 indicating that all seriesare [(1). Rose (1988)
and Rapach and Weber (2004) aso find that the nominal interest rate has a unit root while Baillie and Bollerslev
(1989) report similar findings for nominal exchange rates.

10
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economists). Thet statistics for augmented Dickey-Fuller (ADF) unit root tests performed on
levels and first differences for individual forecasters are reported in the second column of Tables
3-5. Starred values indicate rejection of the unit root hypothesis at the 0.01, 0.05 or 0.10 levels
of significance. Of the 99 forecast series, 71 appear to be I(1) using the 10% significance level
or better.

To complete the Liu-Maddala test we impose the restriction that a=0 and =1 on [1], use
the As and Fsto compute the forecast errors, and perform ADF tests to determine whether the
forecast errorsare 1(0). The third columnsin Tables 3-5 report ADF t statistics for the case of a
zero intercept since the null hypothesisis that the residuals have an expected value of zero. Box-
Ljung Q statisticsto test for serial correlation in the residuals appear beneath the t statistics. Of
the 99 forecast error series all but four are I(0) at the 10% level or better and only four show
evidence of serialy correlated errors.

To pass the Liu-Maddala test the Fs must be 1(1) and the forecast residuals must be 1(0).
Nearly 60 % of the Treasury bill rate forecasts reported in Table 3 meet both criteria®’ In
addition, over three-quarters of the Treasury bond rate forecast seriesin Table 4 and two-thirds
of the exchange rate forecast seriesin Table 5 meet both criteria’® Altogether, two-thirds (67) of
the 99 forecast series pass the Liu-Maddala test of unbiasedness. Moreover, the three series of
mean survey responses pass the Liu-Maddala test, as indicated in the last row of each table.

While the results of the Liu-Maddala tests are encouraging to proponents of forecaster

rationality, Lopes (2000) provides evidence that the power of their restricted cointegration test

! About one-third of the forecast series appear to be |(0) despite the Treasury bill rate series being 1(1). First
differences of four other forecast series appear to be nonstationary even though the first difference of the Treasury
bill rate seriesis stationary; the forecast errorsin these four cases do appear stationary, however. For some
individuals there are gaps, usually just one, in the forecast series. While Shin and Sarker (1993) find that occasional
missing values do not change the asymptotic distribution of the standard Dickey-Fuller tests, our samples are small
so that the results with a gap remain suspect.

18 Of the eleven exchange rate forecast series that failed, three had ten or fewer observations.

11
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may be low, asis usual with unit root tests. He uses Monte Carlo techniques to show that a more
powerful test of unbiasednessin finite samplesis asimplet-test for the hypothesis that a forecast
series mean forecast error is zero. Accordingly, we aso report the mean forecast error and its t-
statistic in column 4 of each table. Wefail to reject at the 10% level the null hypothesis of
unbiasedness for 73% of the Treasury bill forecast series, 67% of the Treasury bond forecast
series, and 88% of the exchange rate forecast series.™ Of the forecast series with test statistics
that reject the null, all of the Treasury bill rate and exchange rate forecast series and about two-
thirds of the Treasury bond rate forecast series err on the high side. Biased forecasts by some
forecasters did not serve to impart bias to the survey mean forecasts, however: the average
forecast errors of the survey mean forecasts were statistically indistinguishable from zero,
implying unbiasedness.

In summary, about two-thirds of the forecast series appear to be statistically unbiased, as
do al three series of mean survey responses. Economists whose forecasts appeared to be biased
usually overestimated the 6-month-ahead level of the Treasury hill, Treasury bond or yen-dollar
exchange rate, with overestimation occurring more frequently in predicting interest rates than
exchange rates. Based on the t-tests for unbiasedness at the 10% level, about 60 % of the survey
economists were statistically unbiased in their predictions of the Treasury bill, Treasury bonds
and exchange rate; about 10% made biased forecasts of one of the three rates; and the remaining
30% made biased forecasts of two series. No economist made biased predictions of all three

rates.°

19 At the less stringent 5% level, 80%, 73% and 91%, respectively, of the Treasury bill, Treasury bond, and
exchange rate seriesfail to reject the null of unbiasedness.

20 |f the |ess stringent 5% level is used to judge unbiasedness, 67% of the survey forecasters were statistically

unbiased in their predictions of all three rates; about 6% made biased forecasts of one of the rates; and the remaining
27% made biased forecasts of two rates.

12
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3.2 Measures of predictive ability

While unbiasednessis arequirement for rationality of forecasters with symmetric loss
functions, predictive ability is ahallmark of forecasters who “know the true model” determining
macroeconomic variables. We take two approaches to measuring predictive accuracy: first, we
assess forecasters' success at predicting the direction of interest rate and exchange rate
changes;?! second, we compare forecasters’ accuracy to the accuracy of atraditional benchmark,
the random walk model without drift, and test whether the accuracy metrics are statistically
different. Although previous researchers have employed the Wall Street Journal survey to assess
predictive accuracy using one approach or the other (but not both), they reach contradictory
conclusions.?? Moreover, we are unaware of any previously published research using the Wall
Street Journal survey that tests for statistical differencesin the accuracy of individual
economists' forecasts versus forecasts of the random walk model.

In our first approach to predictive accuracy we use standard techniques to assess
economists accuracy in predicting the direction of change in the Treasury bill rate, Treasury
bond rate, and yen-dollar exchange rate over 6-month intervals. The results appear in columns
fiveand six of Tables 3-5. Column 5 reports the fraction of correctly-predicted changes along
with the p-value for Fisher’s exact test of the hypothesis that predicted and actual changes were

independent. Column 6 reports the standard y? statistic and the Pesaran-Timmerman (1992) test

2 eitch and Tanner (1991) argue that the direction of change is more closely related to profits than say the mean
sguare error for interest rate predictions.

2 K olb and Stekler (1996) and Greer (1999, 2003) present tests of directional change whereas Cho (1996) compares
economists forecast errors against the forecast errors made by the naive model of no change. Kolb and Stekler and
Greer find that little evidence that economists can predict the direction of change, whereas Cho finds that eighty
percent of the economists outperformed the naive model when forecasting the Treasury bill rate.
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statistic, also with ay? distribution with 1 degree of freedom, of the same independence
hypothesis.®

The directional accuracy tests suggest that the surveyed economists provide no useful
information.?* In forecasting the Treasury bill rate about two-thirds of economists predicted the
direction of change correctly more than half the time, but for no economist was the percentage of
correctly predicted directions significantly greater than expected by chance; moreover for afew,
the percentage was significantly lower. In predicting the Treasury bond rate, only about one-
third of economists forecasted directional change correctly more than half the time; nevertheless,
few predicted directional change less accurately than chance. The surveyed economists were
more successful in predicting directional change in the yen-dollar exchange rate: about 80
predicted correctly more than half the time; nevertheless none predicted correctly more often
than would be expected by chance. Finally, the survey means successfully predicted the
direction of Treasury bill rate and exchange-rate changes about as accurately as chance, but
predicted the direction of Treasury bond rate changes significantly more poorly than chance.
Thus, when set the task of predicting the direction of interest rate and exchange rate changes, the
surveyed economists acquit themselves modestly, at best.

In our second approach to predictive accuracy, we compare the accuracy of the surveyed
economists' predictions to the accuracy of amodel predicting that interest rates and exchange
rates follow arandom walk without drift. Specifically, we computed the ratio of the mean square

errors (MSEs) of each economist’s forecast series to the M SEs of forecast series covering the

2 For each forecaster we constructed a contingency table with the number of times the forecaster predicted a decline
and there was a decline, the number of times the forecaster predicted an increase and there was an increase, the
number of times the forecaster incorrectly predicted a decrease, and the number of times the forecaster incorrectly
predicted an increase.

2 \We also performed the test of Cumby and Modest (1987), suggested by Stekler and Petrei (2003), in which the
actual change is regressed on abinary variable taking the value of one if the forecaster predicted an increase and
zero otherwise. These tests, not reported, also indicated that the respondents were unable to provide useful
information on the direction of change.
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same dates but using as forecasts the six-month-earlier actual values (that is, actuals on the last
business day in December and June, respectively, to forecast values for the last business day in
June and December, respectively; these actuals are usually published along side the forecasts in
the Wall Street Journal). The question becomes whether individual economists can outperform
the random walk model by achieving aratio less than one. In addition to analyzing this ratio we
follow the recommendation of Fildes and Stekler (2002) and test for statistically significant
differences between individuals' forecasts and random walk forecasts of no change using the
modified Diebold-Mariano (1995) test statistic proposed by Harvey et al. (1997). Specifically,
this statistic tests whether the mean difference between the squared forecast errors of the
economist and of the random walk model is significantly different from zero; this statistic has a
t-distribution under the null hypothesis that the mean is zero. We report our resultsin Tables 3-
5. The next-to-the last column reports the number of forecasts made by each economist together
with the sum of the squared forecast errors. The last column reports the ratio of each economist’s
M SE to the MSE from a random walk model and the Diebold-Marino statistic in parentheses.
The statistical evidence indicates that economists generally fail to beat and tend to be
statistically less accurate than the random walk model. Although in predicting the Treasury hill
rate eight of thirty-three economists achieve a M SE ratio less than one, the Diebold-Marino
statistics indicate that no economist forecasts significantly better than the random walk model
(i.e. at-statistic that is significantly less than zero) and five do significantly worse at the 10%
level. In predicting the Treasury bond rate, no economist achieved a M SE ratio less than one;
moreover, about two-thirds of economists predicted significantly worse than arandom walk
model, judging by the Diebold-Marino statistics (i.e., at-statistic significantly greater than zero).
Accuracy in predicting the yen-dollar exchange was little better: no economist achieved a MSE

ratio less than one, and half predicted significantly worse than a random walk model, judged by
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the Diebold-Marino statistics. Economists poor predictive ability is reflected in the survey
mean predictions. Although survey mean predictions of the Treasury bill rate achieve aM SE
ratio less than one, the survey mean predictions do not differ statistically from the random walk
predictions. Survey mean predictions of neither the Treasury bond rate nor the yen-dollar
exchange rate achieved M SE ratios |ess than one, and although the mean predictions of the
Treasury bond rate did not differ statistically from the random walk predictions, the mean
exchange-rate predictions were significantly worse than the random walk predictions.

Taken all together, the evidence on predictive ability suggests that agents who use
forecasts and prize accuracy would have suffered less disappointment by assuming that interest
rates and exchange rates stay at their last observed levels rather than by relying on forecasts from
the Wall Street Journal survey. The dismal predictive accuracy of many of the economists leads
us to ask whether the forecasts are systematically heterogeneous, possibly because some

economists face incentives to forecast large interest rate and exchange rate changes.

3.3. Tests of systematic heterogeneity of forecasts

Professional economists who are rational, who know the “true model,” and who, in
addition, have access to the same macroeconomic information relevant to forecasting interest
rates and exchange rates — as a priori reasoning suggests is probably the case — should produce
homogenous (identical) forecasts. In this section we examine whether forecasts of the
economists in the Wall Street Journal survey are homogeneous or systematically heterogeneous.

To test for homogeneity in forecasts we follow Ito (1990), who posits a fixed-effects
model. Ito models the forecast for time't of the j™ economist, fj1, as being afunction of common
information, I, an individual effect represented by an individual-specific dummy variable, g, and

arandom error term, Uj t-
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fie=1(l) + g + . [2]
Ito assumes further that f(I;) contains a constant so that the average of the g;s may be set to zero.
Averaging equation [2] across al economists and then subtracting the average from [2] yields:

fit—=faver= g + (Uit - Uaver ) - [3]
Homogeneity of forecasts can be tested by estimating [3] on forecast data for individual
economists and testing that the estimated values of ¢; are identical across economists.® 2°

Table 6 presents the results from estimating [3] using the Treasury bill rate, Treasury
bond rate and the yen-dollar exchange rate forecasts of the economistsin the Wall Street Journal
survey and testing for forecast homogeneity. Like Ito (1990) we estimate [3] twice, first letting
the g;s represent dummy variables for individual economists and again letting the g;s represent
dummy variables for the economists’ sector of employment. Panels A and B, respectively,
report results from the two estimations. We report results for two sub-samples of economists,
oneincluding all economists having at least six survey responses (Panel 1) and another including
all economists having at least twenty responses (Panel 2), the same economists whose forecasts
were examined in sections 3.1 and 3.2.%

The evidence in Table 6 overwhelmingly rejects the hypothesis of homogeneous

forecasts. In Panel A, F tests rgject the null hypothesis of identical g; estimates for all economists

at the 0.01 level for all the data sets, indicating the presence of significant individual effects. In

% An essentially identical approach isto regress the individual forecasts on a set of time dummies as well as a set of
individual dummies and test for individual effects.

% |to uses[3] to test for heterogeneity in exchange rate forecasts made by Japanese economists. He finds that the
data reject the hypothesis of homogeneous forecasts both when the g;s are individual dummy variables and when the
g;s represent the industry of the economist’s employment. Ito also finds that economists employed in export
industries have a depreciation bias whereas those employed in the import business have an appreciation bias, a
pattern he terms the “wishful thinking” effect. MacDonald and Marsh (1996) a so find evidence of heterogeneity
across exchange rate forecasters from alarge survey of European economists. In addition they report that the
dispersion of forecastsis positively related to the volume of foreign exchange trading. MacDonald and Marsh report
that the European economists are generally less accurate than arandom walk for 3-month predictions but that a
substantial number of economists beat a random walk when making 12-month forecasts.

% These are unbalanced panels since participants change over time.
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Panel B, coefficient estimates of five employment sectors appear (top number, standard errors
beneath) along with F tests of the null hypothesis that the estimated coefficients are identical
(reported in the last row). The data soundly reject the null for al data sets. The coefficient
estimates indicate that, compared with other economists, independent forecasters made
significantly lower forecasts of the Treasury bill and Treasury bond rate and significantly higher
forecasts of the yen-dollar exchange rate. Economists employed by securities firms also made
comparatively low forecasts of the Treasury bond rate, but not as low as economists employed
by independent firms. Economists affiliated with banks produced forecasts statistically
indistinguishable from the consensus, as did economists employed by econometric modeling
firms, except for yen-dollar exchange rate forecasts made by Panel 2, which were statistically
lower.

In summary, the evidence from the Wall Street Journal survey suggests that the
economists' forecasts are indeed systematically heterogeneous. This finding leads usto

investigate whether individual forecasters behave strategically in making their forecasts.

3.4. Tests of strategic forecasting

Laster et al. (1999) and Lamont (2002) suggest that the incentive structure facing
professional economists potentially motivates them to supply heterogeneous forecasts.
Specificaly, they argue that if economists are rewarded both for forecast accuracy and for
“standing out from the crowd,” economists may announce more extreme predictions than if they
were rewarded for forecast accuracy alone.”® To investigate this possibility we estimate a model

combining elements of Lamont (2002) and Laster et al. (1999):

% |_amont (2002) models forecasters' payoff function as follows:
w; = R(If; — &, fj — o))

18



Exhibit___ (SFP-12)
Case 22-E-0317, et al. Page 20 of 43

[fi —fe(pk = Bo+ Pr AGE; + 2 AGE;* MODEL;; + B3 AVEDEV (-)):
+ B4 OWNji+ 3 vi Dit + gt [4]

Following Lamont our dependent variable — a measure of “standing out from the crowd” — isthe
absolute value of the difference between an individual economist’stimet forecast and the
average timet forecast omitting that economist’s forecast. AGE isthe number of years an
economist had participated in the Wall Street Journal survey at the time of survey t while the
interaction term AGE* MODEL allows the effect of an economist’s age to differ if the economist
is employed by an econometric modeling firm.?® AGE isincluded to control for changing
incentive structures: incentives might encourage young forecasters to make extreme forecasts so
asto gain publicity while encouraging older forecasters to make less extreme forecasts so asto
protect the reputations; alternatively, incentives might encourage young forecasters to make less
extreme forecasts so as to hide their inexperience while encouraging seasoned, secure forecasters
to make more radical forecasts. AVEDEV(-)) isthe average absolute deviation of the forecasts
from the mean, omitting the | economist; this |atter variable controls for variations in the spread
of the forecasts over time. The dummy variable, OWN, equals oneif an economist is employed
at afirm that bears his name. Finaly, following Laster et al., we add dummy variables for the
industry employing the j™ economist at the time of survey t, the Djts. Our industriesinclude
banks, securities firms, finance departments of corporations, econometric modelers, and

economists employed by independent firms not bearing the economists' names, similar to Laster

where w; is the payoff to forecaster thej" forecaster, |f; — aLis the absolute value of the j" forecaster’ s forecast from
the actual value, and [f; — fy;)| is the absolute value of the | forecaster’s forecast from the consensus forecast,
omitting the j™ forecaster’ s forecast. Lamont assumes the partial derivative of R with respect to the first argument,
Ry, is negative: inaccurate forecasts reduce a forecaster’s payoff. But he allows that the partial derivative of R with
respect to the second argument, R,, isan empirical question.

% |_amont found that this variable was important and that the effect of age was not significant for forecasts from
econometric models.
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et al. The hypothesisthat economists behave strategically is supported by statistically significant
coefficientson AGE, AGE*MODEL, OWN, and the D;s, as well as by statistical differences
among the estimated coefficients of the Djs.

Table 7 presents estimates of [4] using the Treasury bill rate, Treasury bond rate and the
yen-dollar exchange rate forecasts of the economistsin the Wall Sreet Journal survey. Asinthe
previous section we report estimates for two sub-samples of economists, one including all
economists having at least six survey responses (Panel 1) and another including all economists
having at least twenty responses (Panel 2), the same economists whose forecasts were examined
in sections 3.1 and 3.2.

The Table 7 estimates show overwhelming evidence of strategic behavior by economists
in the form of statistically significant estimated coefficients of AGE, OWN and several of the
Djis, as well as statistical differences among the D;is. The estimated coefficients of AGE are
negative and usually statistically significant, implying that economists make less extreme
forecasts the longer they are surveyed.*® This age effect holds for all economistsincluding those
employed by econometric modeling firms, since the estimated coefficient of AGE* MODEL
never achieves significance. Though pervasive, the estimated age effects are small in absolute
terms: compared with a first-time respondent, an economist in the survey for 10 years (20
surveys) is about 4 basis points closer to the mean interest rate forecast and alittle less than one
yen closer to the mean exchange rate forecast. Larger in absolute termsis the effect of
employment by a forecasting firm bearing one’ s name: forecasts of such economists deviate

more from the mean forecasts than forecasts of other economists by amounts ranging from 13 to

% As noted above, the Wall Street Journal does not systematically drop forecasters with poor records so a negative
coefficient should not be due to a survivorship bias. It is possible, however, that people who make extreme and
inaccurate forecasts drop out to avoid negative publicity. We also estimated a model with age and AVEDEV (+j) as
explanatory variables for each of theindividualslisted in Table 2. Age was statistically significant at the .10 level
for only about one-third of the panel and was negative in most cases. No individual had significantly positive
coefficients on age for all three variables being forecasted.
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22 basis points for the interest rates and 1.7 yen, on average, for the exchange rate. The name
effect appears to drive economists' strategic behavior rather than independence per se: only in
forecasting the Treasury bond rate did economists employed by independent firms named for
others make forecasts statistically more extreme than the consensus, and even then the effect was
absolutely small. Surveyed economists employed by banks appeared to make less extreme
forecasts than other economists, judging from the consistently negative and statistically
significant estimated coefficients of Banks. Economists employed by securities firms,
corporations and econometric modeling firms also tended to make less extreme forecasts,
judging from the generally negative although inconsistently significant estimated coefficients of
their respective dummy variables. When the hypothesis that economists' forecasts deviated
equally from the consensus regardless of employment is tested, F statistics soundly and
universally reject the hypothesis. Because it seems unlikely that economistsin different
industries had differential access to the macroeconomic data needed to make interest rate and
exchange rate forecasts, we conclude that incentive structures encourage economists employed in
different industries to supply heterogeneous forecasts, with economists from firms bearing their
own names being more likely to make extreme forecasts because they gain the most from being

right when others are wrong.*

3.5 Discussion of results

We believe that the results presented in sections 3.1 — 3.4 present a consistent story. Our
findings from section 3.1 — that 30% of economists produced biased forecasts, generaly in the

upward direction — and from section 3.2 — that economists generally failed to forecast as

3 We also estimated equation [4] allowing for individual fixed effects or individual random effects. These models
gave similar estimates for the effects of AGE and AVEDEV but wiped out the statistical significance of the industry
effects. Since individuals change industries occasionally in our sample, asindicated in Table 2, the industry
differences appear to be captured by the individual effects.
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accurately as the random walk model and sometime forecasted |less accurately — is consistent
with the heterogeneity of forecasts we found in section 3.3. When we tested for evidence of
strategic behavior by economists in section 3.4 by using a synthesis of the Lamont (2002) and
Laster et al. (1999), we obtained some results similar to theirs. Like Lamont and Laster et al. we
found that economists from independent firms tend to make more extreme forecasts and, like
Lamont, we found that economists whose firms bear their names make forecasts that consistently
deviate more from the survey mean than other economists. But whereas Lamont found evidence
that economists make more extreme forecasts the longer they are surveyed, we found the
opposite to be true: the estimated coefficients of AGE are consistently negative and usually

statistically significant.

Although our results on strategic behavior bear some similarities to Lamont and Laster et
al.’s, we believe it isimportant to note the advantages of the Wall Street Journal survey data on
interest rates and exchange rates for testing strategic behavior compared with Business Week
survey data used by Lamont and the Blue Chip Economic Indicators data used by Laster et al.
Although the Business Week survey publishes forecasts of economists by name, Lamont studied
economists' forecasts of real GDP growth, inflation and unemployment, all of which are subject
to revision, which raises the issue of which values economists were forecasting. Laster et al.
also study economists' forecasts of real GDP growth, so the caveats that apply to Lamont apply
to Laster et al. aswell. In addition, the Blue Chip Indicators data L aster et al. use groups
forecasters by industry rather than identifying them individually; hence the incentives to forecast

strategically are not as strong.

Our finding that the Wall Street Journal’ s panel of economists cannot predict changesin

interest rates and exchange rates more accurately than arandom walk model is not surprising,
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given the efficiency of financial markets. What is perhaps surprising is that so many of the panel
forecast significantly worse than the random walk model. The explanation of these results we
favor isthat many of the economists face incentives that reward the exceptionally right guess but
do not equally penalize the exceptionally wrong guess. An alternative explanation is that even if
the economists know the random walk model to be more accurate over time, this |eaves them
with no story to spin about their forecasts. Always telling customers that you predict no change

in interest rates or exchange rates may simply be too truthful to keep one employed.

4. Conclusions

While widespread public interest in forecasts of macroeconomic variables has led
professional economists to put considerable effort in generating forecasts, less effort has gone
into assessing the quality of these forecasts. The theory of rational expectations implies that
professional economists’ forecasts should be unbiased and identical given access to the same
information and similar incentives with respect to predictive accuracy. Previous studies
employing survey data of professional economists' forecasts to assess forecast quality have
tended to lack comprehensiveness, suffer from data problems, or produce inconclusive results.

This paper has sought to help fill the void by using semi-annual survey data from the
Wall Street Journal’s panel of economists to study interest rate and exchange rate forecasts of
individual economists. We found that while about 60% of the surveyed economists produced
unbiased estimates, virtually all failed to make 6-month ahead forecasts of the Treasury bill rate,
Treasury bond rate and yen-dollar exchange rate that beat a naive random walk model for
accuracy, and many made forecasts significantly less accurate than the random walk model.
When we tested for homogeneity of interest rate and exchange rate forecasts, we found them to
be systematic heterogeneous. In particular, we found that independent economic forecasters

(those not employed by banks, security firms, corporations’ finance departments, or econometric
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model firms) made significantly lower forecasts of the Treasury bill rate and Treasury bond rate
and significantly higher forecasts of the yen-dollar exchange rate. Evidence of systematically
heterogeneous forecasts led us to consider whether economists faced economic incentives to
produce heterogeneous forecasts. When we estimated an incentives model combining elements
of models estimated by Lamont (2002) and Laster et al. (1999), we found evidence that
economists who would be expected to gain the most from favorable publicity — those employed
by firms named for them — make more extreme forecasts, whereas economists employed by other
institutions tend to make more conservative, less extreme forecasts. We found no evidence that
economists become more radical with age. If anything, experienced economists appear to
preserve their reputations by deviating less from the consensus forecast than inexperienced

€Conomists.
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Figurel

Forecast Errorsof the Treasury Bill Rate
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Note: Forecast errors are measured as the actual rate minus forecasters' predictions on the survey date, six months earlier. Forecast
errors are shown for the 42 surveys beginning with January 1982 and ending with July 2002.
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Figure 2

Forecast Errorsfor theTreasury Bond Rate
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Figure 3
Forecast Errorsfor the Yen-Dollar Exchange Rate
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Note: Forecasts of the yen-dollar exchange rate were added to the Wall Street Journal survey in January 1989. Forecast
errors are shown for the 28 surveys from January 1989 to July 2002, which correspond to survey numbers 15-24 in our
sample.
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Tablel
Summary Statisticsfor Survey Forecasts
Survey
Date Treasury hill Rate Treasury bond Rate Yen-Dollar Rate

year_mo | Mean Range Actua | Mean Range | Actud Mean Range Actual

SD. N SD. N SD. N
1982 01 11.06 8.8-16 13.05 11.5-16

2.05 12 12.76 1.13 12 13.91
1982_07 11.61 10.5-125 13.27 | 12.5-13.75

54 14 7.92 .35 14 10.43
1983 01 7.37 5.5-9.625 10.11 9-11.625

.94 17 8.79 71 17 11.01
1983 07 8.60 6-10 10.59 9-11.75

.89 17 8.97 .60 17 11.87
1984 01 8.72 7-10 11.39 9.5-12.5

.64 24 9.92 .68 13.64
1984 07 10.62 8.5-12 13.75 11-14.75

.76 24 7.85 .85 24 11.54
1985 01 8.56 6.5-10.6 11.60 10-13.25

.98 24 6.83 .80 24 10.47
1985 07 7.31 5.5-8.75 10.51 8.5-11.8

.82 25 7.05 .83 25 9.27
1986 01 6.96 5.5-7.75 9.45 8-10.5

.58 25 5.96 .63 25 7.24
1986 _07 6.02 5-7 741 6.5-8.25

51 30 5.67 51 30 7.49
1987_01 4.98 41-6 7.05 5.88-8

48 35 5.73 .53 35 8.51
1987_07 591 4.25-6.63 8.45 5.88-9.4

.50 35 5.68 .66 35 8.95
1988 01 5.70 4-6.6 8.65 6.8-9.75

.58 36 6.56 71 36 8.87
1988 07 6.78 5.8-7.6 9.36 8-10.25

.39 32 8.1 .56 32 9
1989 01 8.29 7.25-95 9.25 8.25-10.5 121.37 110-135

.60 38 7.99 49 38 8.05 6.15 38 144
1989 07 7.76 6.4-9.1 8.12 7.4-10 136.53 120-135

.52 38 7.8 48 38 7.98 8.47 38 143.8
1990 01 7.03 5.5-8 7.62 7-8.4 137.78 120-155

48 40 8 35 40 841 6.81 40 152.35
1990 07 7.56 6-8.5 8.16 7.25-9 149.78 140-170

43 40 6.63 40 40 8.26 7.14 40 135.75
1991 01 6.14 4.9-7.03 7.65 6-8.5 133.65 120-170

A2 40 571 46 40 842 9.69 40 137.9
1991 07 5.84 5-6.6 8.22 7.3-9 140.78 130-155

.35 40 3.96 .38 40 741 5.61 40 124.9
1992 01 3.80 2.75-45 7.30 6-8 127.64 115-160

34 42 3.65 37 42 7.79 8.07 42 125.87
1992 07 354 2943 7.61 6.45-8.3 127.33 115-147

.39 42 3.15 .38 42 74 7.07 42 124.85
1993 01 341 2.7-4.45 7.44 6.7-8.4 127.70 115-157

.32 44 31 .33 44 6.68 7.07 44 106.8
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Survey
Date Treasury bill Rate Treasury bond Rate Yen-Dollar Rate

year_mo | Mean Range Actua | Mean Range | Actud Mean Range Actual

SD. N S.D. N SD. N
1993 07 3.34 2.37-4 6.84 5.99-7.5 112.16 100-130

31 44 3.07 .35 44 6.35 6.44 44 111.7
1994 01 340 254 6.26 55-7 113.10 100-140

.28 51 4.26 .38 51 7.63 5.90 49 98.51
1994 07 4.67 3.15-8 7.30 6.5-8.1 106.85 99-115

.60 58 5.68 .39 58 7.89 3.69 52 99.6
1995 01 6.50 4.89-7.5 7.94 6.8-8.6 104.09 95-117

49 59 5.6 .38 59 6.63 4.00 57 84.78
1995 07 5.44 4-7.04 6.61 5.75-8.05 89.23 80-100

.56 62 51 52 62 5.96 4.24 60 103.28
1996 01 4.98 3.5-6.25 6.03 5-75 104.71 87-112

45 64 5.18 44 64 6.9 4.56 62 109.48
1996 07 531 4.18-6.3 6.86 545-7.7 109.99 98-120

40 58 521 A7 58 6.65 4.25 56 115.77
1997 01 5.16 44-6.5 6.52 5-7.6 113.45 100-122

41 57 5.25 52 57 6.8 4.15 55 114.61
1997 07 541 4.58-6.3 6.79 58-7.5 114.89 105-125

.35 55 5.36 40 55 5.93 4.66 54 130.45
1998 01 5.18 4.25-6 6.02 5.2-6.95 130.41 115-145

.30 56 51 37 56 5.62 7.03 54 138.29
1998 07 5.08 4.25-55 5.72 5-6.38 141.28 120-172

.25 55 4.48 .36 55 5.09 10.38 53 113.08
1999 01 4.20 355 5.05 4.25-6.8 122.77 100-150

.33 54 4.78 44 54 5.98 9.93 52 120.94
1999 07 4.89 3.7-5.6 5.83 45-7 124.75 110-145

34 54 5.33 48 54 6.48 7.19 53 102.16
2000 _01 5.58 4.5-6.25 6.38 4.8-7.13 105.32 90-132

.35 53 5.88 40 53 5.9 7.20 53 106.14
2000_07 6.11 5-6.9 6.01 571 105.34 90-126

41 53 5.89 .39 53 5.46 5.94 53 114.35
2001 _01 5.36 4.3-6.4 5.35 4.5-6 113.21 97-127

.38 52 3.65 31 54 5.75 5.39 53 124.73
2001 07 3.39 2.7-5.35 5.28 4-6 126.48 113-140

42 54 1.74 40 54 5.07 6.18 54 131.04
2002_01 1.89 1.25-2.5 5.06 3.75-6 132.76 117-115

32 55 17 51 55 4.86 7.34 55 119.85
2002_07 219 15-3 521 4-6.25 123.58 110-143

.33 54 1.22 .36 55 3.83 6.53 55 118.75

Note: Survey respondents are asked early in January and July for their forecasts for the last business day of July and
December, respectively. The mean, standard deviation (S.D.) and range of the forecastsin each survey are shown. The
number of respondents (N) varies across surveys. The actual values of the variables forecasted are shown in the “ Actual”

column.
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Participants Responding To At L east Twenty Surveys

Person Firm start end gaps missing dates
David Berson Fannie Mae 199001 200207 0
Paul Boltz T. Rowe Price 198401 199801 0
Philip Braverman 198401 199901 0
Briggs Schaedle 198401 198807
Irving Securities 198901 198907
DKB Securities 199001 199901
Dewey Daane Vanderbilt Univ. 198807 200207 0
Robert Dederick Northern Trust 198607 199607 0
Gail Fosler Conference Board 199101 200207 0
Maury Harris 198607 200207 0
Paine Webber Inc. 198607 200007
UBS Warburg 200107 200207
Richard Hoey 198401 199401 1 199107
A.G. Becker 198401 198407
Drexel Burnham 198501 199101
Dreyfus Corp. 199201 199401
Stuart G. Hoffman PNC Bank, Fin Serv 198801 200207 1 199401
William Hummer 199301 200207 0
Wayne Hummer 199301 199707
Hummer Invest. 199807 200207
Edward Hyman 198301 200207 1 198901
C.J. Lawrence 198301 199107
I1SI Group 199201 200207
Saul Hymans Univ. of Michigan 198607 200207 0 for yen:199407 199607 199807 199901
David Jones Aubrey G. Lanston 198201 199301 0
Irwin Kellner ManuHan-Chem-Chase 198201 199701 1 198407
Carol Leisenring CoreStates Finl. 198707 199801 0
Alan Lerner 198201 199307 1 198401
Bankers Trust 198201 199207
Lerner Consulting 199301 199301
Mickey Levy 198507 200207 0
Fidelity Bank 198507 199107
CRT Govt. Securities 199201 199307
NationsBank Cap. Mk 199401 199807
Bank of America 199901 200207
Arnold Moskowitz 198401 200007 1 198807
Dean Witter 198401 199107
Moskowitz Capital 199201 200007
John Mueller LBMC 199107 200207 2 199401 199507
Elliott Platt Donaldson Lufkin(DLJ) 198807 200001 1 199207
Maria Ramirez 199207 200207 1 199401
Ramirez Inc. 199207 199307
MF Ramirez 199407 200107
MFR 200201 200207
Donald Ratajczak 198701 200101 0
Georgia State Univ. 198701 200001
Morgan Keegan 200007 200101
David Resler 198407 200207 0
First Chicago 198407 1987017
Nomura Securities | 198707 200207
Alan Reynolds 198607 200001 1 199501
Polyconomics 198607 199107
Hudson Institute 199201 200001
Richard Rippe 199001 200207 0
Dean Witter 199001 199107
Prudential Securities 199201 200207
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Person Firm start end gaps missing dates
Norman Robertson 198201 199601 1 199407
Mellon Bank 198207 199207
Carnegie Mellon 199301 199601
A. Gary Shilling Shilling & Co. 198201 200207 4 198307 198401 198901 198907
Alan Sinai 198201 200207 198807 199707
Data resources 198207 198307
Lehman Bros Shearson 198401 198801
The Boston Co.(Lehman) 198901 199207
Economic Advisors Inc (Lehman) 199301 199307
Lehman Brothers 199401 199701
WEFA Group 199801 199801
(Primark) Decision Economic 199807 200207
James Smith 198701 200207 2 198807 199401
UT-Austin 198701 198801
Univ. of N.C. 198901 199901
Natl Assn of Realtors 199907 200001
Univ. of N.C. 200007 200207
Donald Straszheim 198607 200207 11 198807 199707-200201
Merril Lynch 198607 199701
Strszheim Global Advisors 200207 200207
Raymond Worseck A.G. Edwards 198901 199901 0
David Wyss 198401 200207 4 198807 199407 (yen) 200001-200101
Data Resources 198401 199907
Standard & Poor's (McGraw-Hill) 200107 200207
Edward Yardeni 198607 200007 1 198807
Prudential Bache 198607 199107
C.J. Lawrence 199201 199507
Deutsche Bank 199601 200007
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Table 3
Unbiasedness and Accuracy of Treasury Bill Rate Forecasts
Liu-Maddala Restricted Mean Forecast Fraction of x* and Pesaran- Accuracy
CointegrationTest of Unbiasedness Error and Correct Timmerman T (A-F)? MSE Ratio to
Individual t-test for Directions Tests of Random Walk
ADF(forecast) ADF(error) Unbiasedness (p-valuefor Independence” n (Modified DM
ADF(Aforecast) Q(4) independence statistic)®
test)?

David -3.149” 2426 -.351 577 735 17.488 877
Berson -3.030" 4.260 (-2.369)" (.453) 765 26 (-.754)
Paul -2.720 -2.901"" -.460 517 348 39.928 1.929
Boltz -2.833" 541 (-2.257)" (.694) 361 29 (1.810)°
Phillip -3.768" -4.680%** .203 483 1.178 37.695 1.780
Braverman -3.9317 1.696 (1.027) (.368) 1.217 31 (1.225)
Dewey -2.289 2775 -.382 517 348 21.981 .984
Daane -3.632" 2.200 (-2.584)" (.694) 361 29 (-.066)
Robert -1.559 2758 -.084 524 ~.029 13.270 1.008
Dederick -2.984" 2.752 (-.477) (1.000) 031 21 (.039)
Gail -3.1717 -3.313™ -514 542 697 25.241 1.402
Fosler -4.061"" 6.633 (-2.776)" (.653) 728 24 (1.370)
Maury -1571 -3.185 -.092 545 .308 22.264 .958
Harris -3.275° 2.009 (-.639) (.728) 318 33 (-.211)
Richard -1.660 -2.290" -425 350 848 25.598 1.674
Hoey -2.334 3.560 (-1.765)° (.613) .892 20 (1.698)
Stuart G. -1.954 -3.245" -.164 621 1.830 20.978 .966
Hoffman -3.870" 842 (-1.043) (.264) 1.896 29 (-.160)
William -2.047 -1.819° -.380 .600 1.250 14.282 1.038
Hummer -2.516 2.019 (-2.190)" (.582) 1.316 20 (.220)
Edward -1.784 -4.399" .289 564 416 47.690 1.515
Hyman -4.026"" 6.248 (1.672) (.706) 427 39 1.076
Saul -2.545 -2.828" -.196 455 203 28.911 1.245
Hymans -3.900" 8.681 (-1.210) (.733) 209 33 (2.010)"
David -1.701 27707 -.316 391 1.245 67.325 1.533
Jones 4117 4.205 (-.882) (.400) 1.301 23 (1.052)
Irwin -3.635 -4.828"" -.102 333 3.274 51.619 1.190
Kellner -4.854"" 1.172 (-421) (.141) 3.387 30 (1.480)
Carol -1.669 -2.430" .025 455 .188 12.913 .982
Leisenring -3.114" 3.773 (.147) (1.000) 197 22 (-.081)
Alan -1.765 -3.887" -.583 652 1.806 51.187 1.188
Lerner -5.333" 6.775 (-1.990)" (.221) 1.888 23 (.505)
Mickey -2.409 -3.8107 -.152 514 .000 28.724 1.175
Levy -4.476" 3.691 (-.991) (1.000) .000 35 (.888)
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*

Arnold -2.800° -3.934" -.078 333 4332 36.167 1.863
M oskowitz -4.842" 3.671 (-.425) (.072) 4.468" 33 (1.512)
John -2.937 -2.2217 -.310 238 5.743" 26.525 1.711
Mueller -3.442" 3.907 (-1.512) (.030)" 6.030" 21 (.996)
Elliott -2.725 -3.248" .077 522 .034 14.410 1.092
Platt -3.202" 2.597 (.461) (1.000) .035 23 (.379)
Maria -2.117 -1.692* -.374 .600 1.684 10.209 .810
Ramirez -2.585 1.803 (-2.678)" (.319) 1.772 20 (-.593)
Donald -2.023 -3.022" -135 586 .909 17.279 .897
Ratajczak -3.382" .705 (-.939) (.462) 941 29 (-.506)
David -2.485 -4.4017" -.099 514 .036 33.284 1.117
Resler -4.057" 3.540 (-.629) (1.000) .037 37 (.658)
Alan -1.331 -1.995" 104 519 .030 23.776 1.662
Reynolds -2.891° 7.928 (.569) (1.000) .031 27 (L.711)
Richard -3.192” -2.583" -.349 577 1.009 19.738 .990
Rippe -3.667" 1.481 (-2.185)" (.428) 1.049 26 (-.051)
Norman -2.562 -3.836 -.207 571 289 47.190 1.034
Robertson -4.123™ 3.265 (-.841) (.701) .300 28 (.133)
A. Gary -3.126" -3.388™ .338 553 .080 80.992 1.428
Shilling -5.300"" 2.056 (1.446) (1.000) .082 38 (1.110)
Alan -2.086 -4.063"" -.278 525 102 59.551 1.075
Sinai -4.320" 5.303 (-1.459) (1.000) 105 40 (.292)
James -2.660 -2.577** 202 467 1.701 46.689 2.415
Smith -3588" 9.800° (.882) (.358) 1.760 30 (2.560)"
Donald -1.035 -2.347" -.076 524 .002 12.906 1171
Straszheim -1.936 2171 (-.465) (1.000) .002 22 (.169)
Raymond -2.049 -2.390" -.291 524 404 15.336 1.464
Worseck -2.828 1.238 (-1.619) (.656) 424 21 (1.657)
David -2.208 -4.242" -.210 559 215 30.722 1.336
Wyss -3.958"" 2.417 (-1.301) (.728) 222 34 (1.180)
Edward -1.928 -2.626" 254 393 4.044° 20.197 1.690
Y ardeni -3.110" .868 (1.626) (.102) 4.194° 28 (2.339)"
Survey -2.647 -4.309"" -.223 524 .096 51.444 .891
Mean -4.950"" 1.709 (-1.318) (1.000) .098 42 (-557)
Notes:

*x%x x% * ggnify statistical significance at the .01, .05, and .10 levels
& The number in parenthesesis the significance level of the test for independence of predicted and actual changes using the Fisher exact test.

® These are Chi-square statistics for the test of independence of predicted and actual changes, see Pesaren and Timmerman (1992)

¢ The modified DM test is the modification of the Diebold-Mariano (1995) test of differences in squared forecast errors given in Harvey et al (1997).
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Individual Liu-Maddala Restricted Mean Forecast Fraction of x° and Pesaran- Forecast Accuracy
Cointegration Test of Unbiasedness | Error and t-test Correct Timmerman
for Directions Tests of T (A-F)? MSE Ratio to
ADF(forecast) ADR(error) Unbiasedness (p-vauefor Independence n Random Walk
ADF(Aforecast) Q1) independence) (Modified DM
statistic)
David -1.424 -4.789" -.163 269 5110 15.612 1.388
Berson -5.626"" 8.454 (-1.074) (.043)” 5.310" 26 (2.963)""
Paul -3.1717 -2.857 -.455 414 232 40.280 1.664
Boltz -3529" 2.837 (-2.216)" (.669) 240 29 (2.199)”
Phillip -5.037"" -3.8917 269 581 .057 42.084 1.664
Braverman -4.235" 1.226 (1.298) (1.000) .059 31 (1.377)
Dewey -2.382 -4.107" -.490 310 2.653 25.412 2.088
Daane -6.463"" 4.773 (-3.254)" (.164) 2.748 29 (2.431)"
Robert -1.894 -4.993™" -.046 409 833 13.946 1.533
Dederick -4.943™ 4.133 (-.254) (.659) 1.458 21 (2.216)”
Gail -1.312 -2.392" -.590 500 825 22.078 1.999
Fosler -4553" 7.005 (-3.742)" (.615) 861 24 (2.187)"
Maury -1.191 -5.221%** .095 545 021 19.213 1.426
Harris -4.870" 8.784 (.713) (1.000) 021 33 (1.668)
Richard -2.140 -2.602" -.443 .300 3.039 41.128 2.135
Hoey -2.535 11496 (-1.414) (.160) 3.199° 20 (2.274)"
Stuart G. -1.695 -4.168"" -.183 345 3.131 13.755 1.304
Hoffman -5.522"" 4.667 (-1.462) (.128) 4137 29 (1.942)
William -1.631 -3.236 -.387 .300 1.832 12.605 1.300
Hummer -4.453" 10.435° (-2.434)" (.290) 1.928 20 (1.354)
Edward -1.501 -4.109" 501 538 .030 59.230 2.123
Hyman -5.486 " 7.866 (2.743)"" (1.000) 031 39 (1.801)°
Saul -1.402 -5.403" -.186 455 122 20.005 1.486
Hymans -5.948"" 12,1117 (-1.390) (1.000) 520 33 (2.073)"
David -2.074 -3.1247 -.276 A78 .048 39.840 1.252
Jones -3.742" 2.073 (-1.006) (1.000) .050 23 (.967)
Irwin -2.579 -4.899" -.159 433 2.143 38.332 1.190
Kellner -7.460"" 7.124 (-.767) (.272) 2.217 30 (.676)
Carol -1.522 -5.804 -.010 591 282 10.413 1.175
Leisenring -6.388"" 8.473 (-.067) (.655) .002 22 (.941)
Alan -2.183 -3.882" -523 652 1.806 43.875 1.525
Lerner -4.813™ 4.164 (-1.921)" (.685) 320 23 (2.129)”
Mickey -2.581 -6.895" -.088 514 .008 28.397 1.471
Levy -7.662"" 5.468 (-.571) (1.000) 150 35 (2.153)"
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Arnold -2.831° -5.387" 012 424 1.636 45.956 1.764
M oskowitz -6.454" 5.660 (.055) (.278) 1.688 33 (1.706)"
John -1.397 -1.842* -.362 381 1.527 16.028 1.796
Mueller -4.429" 7.100 (-2.035)" (.361) 1.604 21 (2.154)"
Elliott -2.569 47297 .069 435 434 16.210 1.593
Platt -4.903"" 4.268 (.385) (.680) 454 23 (2.221)"
Maria -1.435 -2.077" -.456 .350 .019 9.906 1.206
Ramirez -5.654 " 4.222 (-3.708)"" (1.000) .020 20 (.949)
Donald -1.152 -5.1117 -.092 310 3.948” 17.389 1.469
Ratajczak -4.745™" 5.544 (-.634) (.067)° 5.798" 29 (2.948)""
David -3.229” -4.4427 .018 541 *315 37.129 1.510
Resler -4.704™" 3.581 (.105) (.687) 1.016 37 (2.558)"
Alan -1.482 -2.964"" .204 407 1.187 20.397 2.031
Reynolds -3.878"" 2.142 (1.229) (.420) 1.232 27 (2.778)”
Richard -1.196 -3.3917 -.137 .308 3718~ 15.103 1.343
Rippe -6.679" 3.371 (-.911) (.105) 3.867" 26 (1.472)
Norman -2.248 -4526 -.201 286 5320 45.725 1.254
Robertson -4.483"" 3.287 (-.828) (.030)” 5517 28 (2.124)”
A. Gary -2.636* -3.083™ 534 553 011 63.702 1.761
Shilling -5.943" 2.280 (2.754)" (1.000) 011 38 (211"
Alan -2.275 -5.222"" -.027 500 234 51.929 1.293
Sinai -5.397" 4.684 (-.146) (.730) 240 40 (1.299)
James -1.391 -4.429™" .604 .600 599 37.865 3.222
Smith -5.143" 3.802 (3431 (1.000) 620 30 (2.228)"
Donald -1.120 -4.463"" .004 A76 .043 15.843 1.560
Straszheim -4.352"" 5.540 (.021) (1.000) .046 22 (2.291)"
Raymond -.587 -3.240" -177 429 531 14. 601 1.503
Worseck -4.222"" 2.295 (-.972) (.659) 1.458 21 (1.803)"
David -3.683" -4.753 " -.137 294 6.103" 31.063 1.147
Wyss -4514™" 3.412 (-.831) (.032)” 6.287" 34 (.906)
Edward -1.152 -3.493™ 575 536 778 25.757 2.182
Y ardeni -5.295"" 7.406 (3.896) " (1.000) .807 28 (2.346)"
Mean -2.459 -5.570" -135 333 6.133" 46.418 1.132
-5.832"" 7.109 (-.832) (.024)” 6.283" 42 (1.072)

Notes: Seenotesto Table3
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Table5
Unbiasedness and Accuracy of Yen-Dollar Exchange Rate Forecasts
Individual Liu-Maddala Restricted Mean Forecast Fraction of % and Pesaran- Forecast Accuracy
Cointegration Test of Unbiasedness Error and t-test Correct Timmerman
for Directions Tests of T (A-F)? MSE Ratio to
ADF(forecast) ADF(error) Unbiasedness (p-valuefor Independence Random Walk
ADF(Aforecast) Q(4) independence) n (Modified DM

statistic)
David -2.504 27217 -3.118 .385 2.275 5175.980 1.518
Berson -3.589" 1.681 (-1.133) (.217) 2.366 26 (2.452)"
Paul -1.122 -2.1207 2.563 A74 .003 3301.963 1.397
Boltz -2.735 4.258 (.841) (1.000) .003 19 (1.930)°
Phillip -2.007 -2.847 -.204 667 2.291 3404.713 1.113
Braverman -3.097" 1.481 (-.072) (.198) 2.405 21 (.381)
Dewey -2.105 -3.209 2.873 393 1.011 6518.140 1.729
Daane -3535" 3.265 (.996) (.441) 1.048 28 (2.012)"
Robert -.791 -2.185 " 1.146 563 152 3109.605 1.518
Dederick -2.042 3.752 (.320) (1.000) 163 16 (1.921)°
Gail -3.116 -2.699" 2.701 542 .697 4957.834 1.621
Fosler -3.357" 3.660 (.918) (.653) 728 24 (1.828)°
Maury -1.917 -2.695" -2.724 571 324 5034.540 1.336
Harris -3.212" 3.536 (-1.078) (.698) 336 28 (1.642)
Richard -1.370 -1.984” 4.253 500 .000 2685.864 2.170
Hoey -2.073 3.865 (.786) (1.000) .000 10 (2.201)"
Stuart G. -1.874 -2.980" -1.251 444 759 4941.500 1.374
Hoffman -2.827 3.403 (-.474) (.448) 788 27 (2.028)
William -1.755 -2.432" 240 550 135 3451.686 1.197
Hummer -2.847 2.423 (.080) (1.000) 142 20 (1.400)
Edward -2.179 -2.260" -5.529 543 675 5159.600 1.513
Hyman -3.404" 2.403 (-2.225)" (.569) 701 27 (2.025)
Saul -1.982 -2.2917 1.873 458 .084 3194.330 1.055
Hymans -2.312 3.291 (.789) (1.000) .088 25 (.593)
David -.792 -1.722° 136 444 225 1648.664 1.364
Jones -1.962 2.238 (.028) (1.000) 253 9 (2.071)
[rwin -1.135 -2.8317" 3.762 647 2.082 2955.657 1.442
Kellner -3.155 " 3.259 (1.191) (.294) 2.212 17 (1.056)
Carol -1.138 -1.947 -.385 526 .003 2809.424 1.190
L eisenring -1.606 4.245 (-.134) (1.000) .003 19 (.904)
Alan -1.537 -.814 -7.008 500 A76 2839.654 2.301
Lerner -2.670° 2.892 (-1.372) (1.000) 529 10 (2.358)"
Mickey -1.842 -2.598" -3.438 .607 778 4672.100 1.239
Levy -3.257" 4.886 (-1.435) (.560) 867 28 (1.350)
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Arnold -1.373 -2.315" -2.802 583 243 4893.624 1.399
Moskowitz -2.827 2.750 (-.960) (.673) .358 24 (1.635)
John -2.405 -2.550" 2911 524 311 3329.745 1.311
Mueller -2.739° 3.444 (1.063) (.659) 327 21 (.826)
Elliott -1.764 -2.376 -1.493 636 1.352 4245175 1.239
Platt -3.366 3.983 (-.495) (.384) 1.416 22 (1.331)
Maria -2.369 -2.648" -2.993 500 .159 4202.448 1.550
Ramirez -2.784 6.150 (-.920) (1.000) 167 20 (1.908)"
Donald -1.683 -3.075 2.600 400 329 4886.268 1.357
Ratajczak -3.186" 3.363 (.927) (.653) 343 25 (1.716)°
David -1.673 2,991 -1.367 536 .050 4245559 1.126
Resler -3.116" 4.052 (-.580) (1.000) .052 28 (1.132)
Alan -1.309 -2.29 -.762 591 627 3470.269 1.082
Reynolds -2.814° 2.255 (-.279) (.666) 657 22 (.466)
Richard -2.688 -2.942°" 305 577 735 4343.981 1.275
Rippe -3.759" 1.791 (.118) (.453) 765 26 (1.621)
Norman -.327 -2.072" -.216 571 .286 2517.032 1.254
Robertson -2.730° 2.063 (-.058) (1.000) .308 14 (1.109)
A. Gary -2.298 -1.483 -13.233 538 763 11728.621 3.441
Shilling -3.653" 2.917 (-3.983)" (1.000) 793 26 (3582)""
Alan -2.613 -2.506" -1.653 519 .008 6320.800 1.796
Sinai -3434" 3.374 (-.554) (1.000) .008 27 (1.654)
James -1.800 -1.616 -11.881 .630 1.511 9506.039 2.644
Smith -4.013" 3.248 (-4.713)" (.407) 1.569 27 (2.294)"
Donald -1.093 -3.770 1.350 588 701 2237.738 1.092
Straszheim -3.058" 4.067 (.476) (.620) 745 18 (.293)
Raymond -1.305 -1.530 -3.109 571 269 4235.650 1.385
Worseck -3.308" 6.685 (-1.003) (.673) 283 21 (1.297)
David -2.522 -2.805 .080 542 168 6049.966 1.693
Wyss -3.551" 2.847 (.024) (1.000) 175 24 (3.278)""
Edward -1.578 -2.302" -4.860 667 3.055 4546.241 1.300
Y ardeni -2.717 2.356 (-1.810)° (.163) 3.187 24 (1.360)
Mean -1.941 -2.838" -1.529 464 491 4594.172 1.219
-3.147" 3.596 (-.645) (.687) 509 28 (2.114)"

Notes: Seenotesto Table3
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Table6
Tests of Heter ogeneity of Forecasts Across Survey Respondents

Dependent variable: Deviation of an individual’stimet forecast from the mean timet for ecast

Data set Panel 1° Panel 2°
Number of 93 93 79 33 33 33
forecasters
Number of forecasts 1650 1650 1280 924 924 722
Forecast variable T-Bill T-Bond Yen/$ T-Bills T-Bonds Yen/$
rate rate rate rate Rate Rate
Panel A: Models with Individual Dummy Variables
Tests for individual 409" 8.63" 6.76 596 15.38" 12.23"
effects’
Panel B: Models with Employment Dummy Variables
Banks -.009 -.025 .837 -.013 -.041 343
(.039) (.038) (.594) (.056) (.053) (.784)
Security firms -.044 -145" 423 -.054 -136 -175
(.036) (.035) (.540) (.049) (.046) (.656)
I ndependent -158"" -2627" | 1.653" -240"" -350" 2.618"
Forecasters (.044) (.043) (.653) (.062) (.059) (.824)
Corporate -.033 -.090 1.874 na Na na
forecasters (.083) (.080) (1.214)
Econometric -.047 -.107 -1.483 014 -.062 -2.552"
models (.064) (.062) (.974) (.077) (.074) (1.113)
Constant 047 .108 -.582 .015 .069 -.454
(.031) (.030) (-1.28) (.041) (.039) (.529)
F test for differences | 3.46 10917 | 2937 495" 10.58™ 592"

across employers’

** *** represent statistical significance at the .05 and .01 levels

! This F statistic tests that the coefficients for all individuals are the same.

2 This F statistic tests that the coefficients for all employer types are the same.
3 Panel 1 includes all economists having at least 6 forecasts.
* Panel 2 includes all economists having at least 20 forecasts.
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Table7
OL S Estimates of I ncentives M odel

Dependent variable: Absolute value of the deviation of an economist’stimet forecast
from the timet forecast mean excluding that economist

Data set Panel 1 Panel 2
Number of forecasters 93 93 79 33 33 33
Number of forecasts 1650 1650 1280 924 924 722
Forecast variable T-Bill T-Bond Yen/$ T-Bill T-Bond Yen/$
AGE -.0018 -.0021" 0428 -.0022 -.0029" -.0435"
(.0011) (.0010) (.0149) (.0015) (.0014) (.0206)
AGE*MODEL .0002 -.0041 0214 .0040 -.0011 -.0165
(.0045) (.0042) (.0720) (.0054) (.0049) (.0956)
AVEDEV 8436 6983 8610 1.0475 9218 6490
(.0512) (.0765) (.0793) (.0830) (.1148) (.1108)
OWN 1697 1208 17425 2185 2042 1.6198"
(.0382) (.0364) (.5638) (.0514) (.0470) (.6782)
Independent but 0527 0710 2293 .0370 1095 1236
not OWN (.0333) (.0318) (.4760) (.0505) (.0462) (.6422)
Banks -.0742"" -.0944™ -.9469"" 1388 -1574" -1.9637""
(.0269) (.0257) (.3983) (.0396) (.0362) (.5339)
Securities firms -.0254 0115 -.3453 -.0844" -.0495 -1.7803
(.0248) (.0236) (.3616) (.0344) (.0316) (.4485)
Corporate -1133" -.0966° -.7845
forecasters (.0572) (.0539) (.8384)
Econometric -.1476 -.0974 -1.1935 -2706 -.2020" -1.1726
Models (.0334) (.0698) (1.3083) (.0962) (.0875) (1.9129)
Constant 0979 14927 1.5665 .0836 1319™ 34837
(.0334) (.0397) (.5343) (.0502) (.0573) (.7448)
F test for differences across 9.20 1053 440 11.82° 1438 851
industries
R? .185 .097 101 218 150 .100
* ** and *** represent statistical significance at the .10, .05, and .01 levels
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Predicting Interest Rates:
A Comparison of Professional
and Market-Based Forecasts

Michael T. Belongia

Interest rates have varied substantially in recent
years. Since 1981, for example, the monthly average
three-month Treasury bill rate has ranged between
5.18 percent and 16.36 percent while the Baa corpo-
rate bond rate ranged between 9.61 percent and 17.18
percent; the prime rate during this time reached a
high of 20.5 percent and fell to a low of 7.5 percent.
Interest rate movements are important, of course, be-
cause they affect the present value of streams of future
pavments, that is, wealth. Moreover, the risk of interest
rate changes is related directly to the level of interest
rates.! During the 1950s, therefore, firms and individ-
uals have faced substantial exposure to interest rate
risk.

There are at least two approaches that can be taken
to reduce the magnitude of this problem. The first is to
hedge interest rate risk, which has been discussed at
length in this Review and elsewhere.* The second is to
forecast the likely course of interest rates. This article
investigates the reliability of such forecasts in general
and assesses the specific usefulness of forecasts by
professional economists.

Michael T. Belongia is a senior economist at the Federal Reserve Bank
of 8f. Loufs. Paul Crosby provided research assistance.

Interest rate risk, for a firm whose portiolio is composed of streams
of future receipts and payments, is measured by the interest elastic-
ity of the portfoiio; for a single asset, this can be expressed as —ni{i/
1+1i), where n is the term o maturity. A more general expression for
a portfolio of assetls and liabilities is derived in Belongia and Santoni
(1987). In either case, the level of interest rate risk rises with the
interest rate.

2See Belongia and Santoni {1984, 1985).

INTEREST RATE FORECASTS:
THEORY AND EVIDENCE

Given the popular attention that such forecasts
command, it is surprising to note what economic
theory says about them: they are unlikely to provide
accurate insights about the future. This argument is
stated clearly by Zarnowitz:

it might be argued that these are forecasts of people
who study the economy (experts), which are quite
unlike the expectations of those who act in the econ-
omy {agents). On the one hand, the experts are usually
credited with more knowledge of the economy at large
than the agenis have. On the other hand, the experts
are often charged with being less strongly motivated to
predict optimally than the agents who are seen as
having more at stake. ?

Economists, at least on one level, lack sufficient incen-
tives to make forecasts that are more accurate than
information already available in the marketplace.
Moreaover, previous studies have shown there is little
systematic difference among professional forecasts, at
least partly because they “use to a large extent the
same data, receive the same news, interact, and draw
upon a common pool of knowledge and techniques.

The key issue, however, really is not whether ex-
perts have more (or better] information than the pub-
lic, but whether individuals who consistently can fore-

sSee Zarnowitz {1983), p. 2.
*See Zarnowitz (1986), p. 6, and the references cited therein.
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cast interest rates more accurately than the market are
likely to make their forecasts public. The reason has to
do with individual self-interest, Quite simply, why
would anyone reveal valuable insight about the future
when he could increase his wealth directly by appro-
priately trading in financial markets using this infor-
mation?

i, for example, a person knew that the three-month
Treasury bill rate would be 6.50 percent in December,
while the futures market currently priced it at 7.00
percent, ihe forecaster’s wealth gain would be limited
only by his ability to buy December Treasury bill
futures; in this example, he would make a profit of
$1,250 on every contract he could buy® Certainly, he
has no incentive to make the same forecast public
without appropriate compensation, at least until he
had taken as large a position in the market as he could.
Of course, forecasters may have incentives to seil fore-
casts that are of no value to their wealth; it is not clear,
however, why other individuals would pay for such
predictions.

As a general rule, the accuracy of economic fore-
casts varies widely across variables. Previous research
has found that predictions of the three-month Trea-
sury bill rate six months into the future by major
commercial forecasters are within twe percentage
points of the actual rate only 67 percent of the time®
Thus, if in June, the three-month Treasury bill rate
was forecast to be 7 percent in December, there is only
a 0.67 probability that the actual December rate would
be somewhere between 5 percent and 9 percent.
Other studies have shown that error statistics often
double in size when the forecast horizon is extended
as little as from one to two quarters ahead”

The Efficient Markets Hypothesis and
Interest Rate Forecasts

A model of interest rate determination demon-
strates why individuals are unable (as opposed 1o
unwilling) to forecast interest rates more accurately,
on average, than the forecasts already implied by cur-

Treasury bill futures are priced by subtracting the Treasury bill
interest rate from 100. Thus, interest rates of 7.00 and 6.50 percent
imply contract prices of 93.00 and 93.50, respectively. Moreover,
each basis-point change in the interest rate is worth $25 on the
value of a confract. Buying one contract at 83.00 and selling at 93.50
wouid show a simple profit of 50 basis points x $25 = $1,250,
abstracting from commission and other costs.

*McNees, p. 11.

"Typicaily, the criterion is root-mean-squared error {(BMSE); see
McNees {19886). Also, see Zarnowitz (1983).

10
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rent spot rates or prices in the interest rate futures
markets. This model, known as the efficient markets
model, states that the expected interest rate at some
specified future point in time, given all information
presently available, is equal to the current interest rate
plus whatever change in the interest rate is suggested
by currently available information.®

The driving force behind the efficient markets
model is the information available to traders in the
market and the incentives they have to use this infor-
mation. Current market rates and expectations of fu-
ture rates are influenced by changes in information
that affect expectations about the future. Because new
information is unknown until it actually is released,
success in predicting future interest rates depends
upon predicting both future changes in the informa-
tion and the market's reaction to such “"news.”

An Illustration of the Efficient Markets
Model

One illustration of the efficient markets model ap-
plied to actual data is the change in interest rates that
follows the weekly Federal Reserve M1 announcement
that usually occurs at 4:30 p.m. [EST] each Thursday.
The assumption is that the interest rate at 3:30 p.m.,
just prior to the announcement, fully reflects all cur-
rently available information relevant te the Treasury
bill rate, including various forecasts of the Fed's yet-to-
be-announced change in M1; thus, the available infor-
mation at 3:30 p.m. includes both actual and predicted
data.

When the Fed announces the M1 change at 4:30
pIn, the market's information set is revised with the
actual M1 change replacing its predicted value. if no
other significant information is released until rates are
observed again at 5 p.an., the change in the Treasury
bill rate from 3:30 to 5 p.m. reflects the market’s reac-
tion to the news in the M1 announcement. If the
actual and predicted M1 values are different, the ef-
ficient markets model predicts that interest rates will
react to the new information in the Fed's M1 an-
nouncement; many studies have found this result
empirically *

¢The efficient markets model appiied to interest rate determination
can be expressed as:

E{i. Q) = §(1 + B, —ilQ)),
where E is the expectations operator and (), is the information
availabte to agents at the time forecasts are made. For more detail
on this model, see Fama and Miller (1972} or Mishkin (1983).

#See Sheehan (1985) and Belongia and Sheehan {1987) for a survey
and critique of these studies.
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This example demonstrates the major point of the
efficient markets model: changes in interest rates de-
pend on changes in information. A forecast that inter-
est rates will be higher six months from now than
what already is implied by the underlying term struc-
ture really is a forecast that new information will be
revealed which will cause market participants to raise
the rate of interest. Such forecasts are potentially use-
ful only if the forecasters consistently have better
information, on average, than the other market partici-
pants generally possess. Or, to state the proposition
differently, a useful forecast is not simply an accurate
one; it also must tell something about the future thatis
not already reflected in current market interest rates.

A COMPARISON OF INTEREST RATE
FORECASTS

A comparison of alternative interest rate forecasts is
essentially a comparison of information sets that fore-
casters possess. The futures market, as well as fore-
casts that simply assume the future will resemble the
present, provide useful alternatives to forecasts pro-
duced by specialized forecasting services. If all fore-
casts have similar accuracy, it would suggest that
market participants use essentially the same informa-
tion.

Survey Forecasts

The information content of economists’ forecasts is
intriguing for a variety of reasons. Presumably, their
specialized training gives them insight to the workings
of financial markets. In return for their services, the
economists involved earn relatively large salaries;
moreover, some command considerable public atten-
tion. The latter group should include those whose
forecasts are among the best of competing alterna-
tives.

Markef Forecasits

The futures market offers an interesting perspective
on forecasts. At a given point in time, individuals may
enter into agreements to buy or sell interest-sensitive
assets, such as Treasury bills, at a date as much as two
years into the future. The collective actions of inves-
tors betting that interest rates will rise from today’s
level (who will sell Treasury bill futures short) and
investors betting that interest rates will fall twho will
buy, or go long in, Treasury bill futures) determine, at
each moment in time, the "market’s” expectation of
what interest rates will be at a specified future date.
Such forecasts are interesting for two reasons: they
reflect all available information held by market partici-
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pants and these participants have a compelling rea-
son to forecast accurately, If they are wrong, the
money lost is their own!

A naive or no-change model is an interesting third
alternative because, as previously noted, predicting
interest rates really involves predicting changes in
information and the market's reaction to this news. If
one believes it is impossible to predict actions by
OPEC, changes in macroeconomic policy, revisions in
economic data and other factors that afiect expecta-
tions of future interest rates, the best strategy would
be to predict no change in information and, hence, no
change in interest rates. Certainly, as the length of the
forecast horizon grows shorter, the probability of large
changes in information {and interest rates) declines as
well.

Sources of Forecasts: Professional and
Market Data

The six-month-ahead forecasts of the three-month
Treasury bill rate by nine economists surveyed regu-
larly by the Wall Street Journal were collected over the
peried December 1981 through June 1986. These fore-
casts, which are published on or about each January 1
and July 1, yielded 10 forecast periods and 90 predic-
tions to be evaluated. Each forecast was assurmed to be
made the day before publication.™

Comparable forecasts from the futures market were
derived by observing on June 30 the three-month
Treasury bill rate implied by the December Treasury
hill futures contract and on December 31 the rate
implied by the June contract. A larger sample to be
used later also employved observations on the March
futures contract from the previous September 30 and
on the September contract from March 31. These data
were compared with actual Treasury bill rates on the
day the relevant futures contract ceased trading.” The
procedure yielded 40 observations, of which 10 coin-
cided with dates of the economists’ forecasts. The
naive or no-change forecast was obtained by observing
the spot Treasury bill rates on the last business days of
March, June, Septernber and December and predict-
ing that same rate would exist on the last day of the
month six months hence. Again there are 40 observa-

WThe full Walf Street Joumnal survey includes many more economists,
but only nine individuals have responded consistently since the
initial survey in Decemnber 1981,

“Treasury bill futures contracts usually are liguidated in the third
week of their terminal months, not the last day of the month as with
the economist forecasts.

LR
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Chart 1

Treasury Bill Rates: Actual and P
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tions over the 1977-86 interval with 10 coinciding with
dates of the economist survey. Although this sample of
market-based forecasts includes only 10 observations
that coincide with the economists’ forecasts, it serves
as the basis for the first comparison. Subsequent anal-
ysis uses the entire sample back to 1977 for a stronger
test of forecast accuracy.

Forecasts of Direction of Change

A first assessiment about the accuracy of the profes-
sional forecasts was made against a relatively weak
criterion, the predicted direction of change. That is, if
rates were forecast to increase (or decrease), did they?
The individual forecasts relative to subsequent actual
values are plotted in chart 1.

12

The 90 individual expert predictions correctly fore-
cast the direction of change on 38 ocecasions, or 42
percent of the time. If interest rate movements are
random, a 50 percent record of accuracy would be
expected.” Only one of the nine forecasters guessed

2 This type of performance — the strategies of professional investors

yielding returns inferior to those of simple rules — is common. For
example, the mean equity fund managed by professional institu-
tional money managers rose 16.7 percent in 1986 compared with an
18,7 percent rise in the S&P 500 index. Moreover, more than 67
percent of the money managers produced returns in 1986 smaller
than the general increase in rnarket values, as measured by the
S&P 500; see Wallace (1987). For a more extensive discussion of
this result and a simitar finding of inferior performance by mutual
fund managers over time, see Malkiel (1885), pp. 147-82, and the
references to his chapter 7.
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the direction of change correctly more than one-half
of the time; he was correct on six of 10 occasions.
Three others guessed the correct direction of change
on five of 10 occasions. The worst individual perfor-
mance was two correct predictions.

For the 40 guarterly predictions derived from fu-
tures market observations, 22, or nearly 55 percent,
correctly forecast the direction of change. Over the
shorter 1982--86 sample, five of 10 directions of change
were predicted correctly by the futures market. On the
simple criterion of direction of change, the futures
market outperforms the economists surveyed.”

Point Forecasts

A different criterion by which to evaluate forecasts is
a comparison of the point estimates of the predicted
changes in interest rates with the actual changes.
These comparisons were analyzed several ways. First,
forecasts by the nine experts provided 90 individual
predictions of the Treasury bill rate. These individual
predictions also could be aggregated to form a con-
sensus, or average, prediction for the nine economists
at a specific moment in time. The performance of the
experts relative to the futures market and naive fore-
casts first was judged over the short 1982—86 sample
that coincided with the economist survey. Differences
between actual Treasury bill rates and, respectively,
the economist, futures market and naive forecasts
were calculated to generate values for forecast errors.
All errors were calculated as actual minus predicted
values. Table 1 shows the summary statistics for these
errors.

“There is no meaningful way to construct a direction-gf-change
criterion for the naive forecast.

The entries in table 1 represent the mean absolute
error (MAE), mean error and reot-mean-squared error
{RMSE] from forecasts for the three-month Treasury
bill rate six months into the future. The first two rows
are associated with the individual and consensus fore-
casts from the survey of experts. The third row is
based on the differences between the actual Treasury
bill rate and the futures market prediction. The fourth
row is based on the naive predictions, the differences
between current and previous actual rates.

The most interesting aspect of these summary sta-
tistics is their remarkable similarity, Of course, this
resulf was predicted by the earlier theoretical discus-
sion, which emphasized that all available information
would be reflected in current market rates. The mean
errors for all forecasts are negative, indicating that
these methods tended to overestimate the interest
rate; the futures market, however, tended to be the
most bearish forecaster on this account by overpre-
dicting the Treasury bill rate an average of 1.132 per-
centage points. MAE statistics also are similar, with a
range of about 30 basis points between the best (naive)
and worst (individual economist}. The RMSE statistic,
which is a measure of the dispersion of forecast errors,
shows the naive and economist consensus to perform
best.™

“The likely explanation for the futures prediction having the highest
RMSE is the method of caleulation. The RMSE will tend to be lower
for forecasts that made many errors of a similar size relative to
forecasts that had smailer errors, on average, but had several very
large errors. This result occurs, of course, because calculating the
RMSE involves squaring the forecast errors, The effects of random
variation in small samples alsc is a potential source of distortion.
Thus, twe very large futures market errors offset & record of gener-
ally accurate forecasts as indicated by other statistics.

13
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Longer Sample Results for
Market-Based Forecasts

Error statistics from the longer 10-vear sample of
quarterly observations described earlier are reported
in table 2. Because daily interest rate changes are
volatile and a large, one-day change could affect the
results, forecasts for a specific date also were com-
pared with the average Treasury bill rate for the week
in which that date occurred.

Relative to the previous results, the futures market

average errors declined substantially to near 15 basis
peints, compared with the shorter sample mean error
of about 113 basis points. MAE and RMSE values in-
creased slightly, however, for the longer sample. The
forecast errors do not appear to vary with the use of
daily or weekly average values for the terminal period
spot rate. The naive forecast also shows slight in-
creases in MAE and RMSE values but its mean error
falls about 50 basis points to near zero. Again, while
these statistics are not directly comparable with the
economist forecasts because of the different sample
periods, nothing in them suggests superior perfor-
mance by the economists.

Market Reaction to Forecasts

As a final check on the information content of the
expert forecasts, daily Treasury bill rates were divided
into two groups: those for days when the experts’
forecasts were published and those for other trading
days. (Recall that the forecasts are useful to the market
only if they add to the existing pool of market informa-
tion.} To test whether this is true, equation (1) was
estimated:

(1} TB, = 0.015 + 0.998 TB,, + 0.049 ANNOUNCEMENT + e,

{1.02} (657.2} 10.95)
B = 0.99 DW = 1.77

14

where the daily value of the Treasury bill rate (TB) is
regressed on the previous day's value (TB,,) and a
dummy variable (ANNOUNCEMENT) that takes a value
of one on the 11 days that the expert forecasis were
released ™ If the expert forecasts add to the market’s
information, the coefficient for the ANNOUNCEMENT
variable should be significantly different from zero; as
the t-statistic of 0.95 reveals, however, we cannot reject
the hypothesis that the forecast announcements have
no efiect on Treasury bill rates. Apparently, the Trea-
sury bill market had already incorporated the infor-
mation underlying these forecasts prior to their public
release.

SUMMARY

_Interest rate risk has been substantial in the 1980s,
and, by no coincidence, the demand for interest rate
forecasts has increased. There are strong theoretical
reasons to believe, however, that such forecasts are
subject to large errors. Moreover, anvone who could
predict interest ratées more accurately, on average,
than other market participants would have no reason
to make his forecasts publicly. Comparisons of inter-
est rale forecast errors support the notion that several
market-based forecasts, using information easily ac-
cessible to the general public, predict the Treasury bili
rate six months into the future as well as a panel of
prominent forecasters.

Why, then, do economists make public forecasts of
interest rates and seemingly earn large salaries for
doing s0? Several explanations related to other pri-
mary functions of corporate economists seem plausi-
ble. First, economists may serve an advertising func-
tion for their firms: they are paid, in part, to get the

5t js possible to use the January 3, 1987, survey for this estimation.
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firm's name mentioned in the press often, and fore-
casting interest rates is one way to achieve this end.
Second, economists may provide a managerial insur-
ance function. If a business decision has the potential
to cause large losses, managers who have relied on the
input of econormists cannot be held negligent, in the
sense of acting without seeking “the best information
available at the time.” Finally, forecasting interest rates
may be a trivial portion of an economist’s overall
function; his compensation may be based primarily
on analytical performance in other areas. It is unlikely,
however, that economists are employed primarily for
their ability to predict interest rates more accurately
than the market.
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2021 10-K Proxy Group Company Credit Ratings and Regulated Revenues
(1] [2] (3] [4]
2021 ($M)
Total . S&P. ngp MOOdYIS Moo_dy's Reggl_ated Total % Utility
Company Name Ticker | Industry| Credit | Rating Credit Rating Utility
No. Ratings | Scores| Ratings | Scores Revenue Revenue | Revenue
1. Allete Inc ALE Central BBB 9 Baa1 8 $1,228 $1,419  86.5%
2. Alliant Energy Corp. LNT  Central A- 7 Baa2 9 3,586 3,669 97.7%
3. Ameren Corp. AEE Central BBB+ 8 Baa1 8 6,394 6,394 100.0%
4. American Electric Power Co. Inc. AEP  Central A- 7 Baa2 9 14,316 16,792  85.3%
5. Avista Corp. AVA West BBB 9 Baa2 9 1,438 1,439 100.0%
6. Black Hills Corp. BKH West BBB+ 8 Baa2 9 1,852 1,949  95.0%
7. CenterPoint Energy Inc. CNP  Central BBB+ 8 Baa2 9 8,042 8,352  96.3%
8. CMS Energy Corp. CMS Central BBB+ 8 Baa2 9 7,021 7,329  95.8%
9. Consolidated Edison Inc. ED East A- 7 Baa2 9 12,655 13,676  92.5%
10. Dominion Energy D East BBB+ 8 Baa2 9 11,354 13,964 81.3%
11. Duke Energy Corp. DUK East BBB+ 8 Baa2 9 24,327 25,097  96.9%
12. Edison International EIX West BBB 9 Baa3 10 14,874 14,905  99.8%
13. Entergy Corp. ETR Central BBB+ 8 Baa2 9 11,045 11,743 94.1%
14. Eversource Energy ES East A- 7 Baa1 8 9,863 9,863 100.0%
15. Hawaiian Electric Industries Inc. HE West BBB- 10 Baa1 8 2,540 2,850 89.1%
16. IDACORP Inc. IDA West BBB 9 Baa2 9 1,455 1,458  99.8%
17. NextEra Energy Inc. NEE East A- 7 Baa1 8 14,103 17,069  82.6%
18. Northwestern Corporation NWE West BBB 9 Baa2 9 1,372 1,372 100.0%
19. OGE Energy Corp. OGE Central BBB+ 8 Baa1 8 3,654 3,654 100.0%
20. Pinnacle West Capital Corp. PNW  West BBB+ 8 Baa1 8 3,500 3,804 92.0%
21. Portland General Electric Company POR West BBB+ 8 A3 7 2,141 2,396  89.4%
22. PPL Corp. PPL East A- 7 Baa1 8 5,750 5,783  99.4%
23. Public Service Enterprise Group Inc. PEG East BBB+ 8 Baa2 9 7,331 9,722  75.4%
24. Sempra Energy SRE West BBB+ 8 Baa2 9 10,991 12,857 85.5%
25. Southern Company SO East BBB+ 8 Baa2 9 19,232 23,113  83.2%
26. WEC Energy Group WEC Central A- 7 Baa1 8 8,134 8,316  97.8%
27. Xcel Energy Inc. XEL West A- 7 Baa1 8 $13,337 $13,431 99.3%
Average: BBB+ 7.96 Baal/Baa2 8.59 93.1%
Sources:
[1] Value Line
[2] Standard and Poor's (CapitallQ) LEGEND:
[3] Moody's Investor Services S&P | Moody's Score
[4] Company's 2021 Annual Report / 10-K AA+ Aa1 2
AA Aa2 3
AA- Aa3 3
A+ A1l 4
A A2 6
A A3 7
BBB+ Baa1 8
BBB Baa2 9
BBB- Baa3 10
BB+ Ba1 11
BB Ba2 12
BB- Ba3 13
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2021 10-K Value Line Universe Company Ratings and Requlated Revenues

(1]

[2]

Page 2 of 2

2021 ($M)
Regulated
T’\c|>:):?1l Company Name Ticker| Industry Ugtility R;/Oetr?llje % Utility Revenue
Revenue

1. Allete Inc. ALE Central $1,228 $1,419 86.5%

2. Alliant Energy Corp. LNT Central 3,586 3,669 97.7%

3. Ameren Corp. AEE Central 6,394 6,394 100.0%

4. American Electric Power Co. Inc. AEP Central 14,316 16,792 85.3%

5. AVANGRID Inc. AGR East 5,531 6,974 79.3%

6. Avista Corp. AVA West 1,438 1,439 100.0%

7. Black Hills Corp. BKH West 1,852 1,949 95.0%

8. CenterPoint Energy Inc. CNP Central 8,042 8,352 96.3%

9. CMS Energy Corp. CMS Central 7,021 7,329 95.8%
10. Consolidated Edison Inc. ED East 12,655 13,676 92.5%
11. Dominion Energy D East 11,354 13,964 81.3%
12. DTE Energy Company DTE Central 7,288 14,964 48.7%
13. Duke Energy Corp. DUK East 24,327 25,097 96.9%
14. Edison International EIX West 14,874 14,905 99.8%
15. Entergy Corp. ETR Central 11,045 11,743 94.1%
16. Evergy Inc. EVRG Central 4,230 5,687 75.7%
17. Eversource Energy ES East 9,863 9,863 100.0%
18. Exelon Corp. EXC East 17,709 36,347 48.7%
19. FirstEnergy Corp. FE East 11,112 11,132 99.8%
20. Fortis Inc. FTS Central 9,350 9,448 99.0%
21. Hawaiian Electric Industries Inc. HE West 2,540 2,850 89.1%
22. IDACORP Inc. IDA West 1,455 1,458 99.8%
23. MGE Energy Inc. MGEE Central 607 607 100.0%
24. NextEra Energy Inc NEE East 14,103 17,069 82.6%
25. Northwestern Corporation NWE West 1,372 1,372 100.0%
26. OGE Energy Corp. OGE Central 3,654 3,654 100.0%
27. Otter Tail Corp. OTTR  Central 480 1,197 40.1%
28. PG&E Corp. PCG West 20,642 20,642 100.0%
29. Pinnacle West Capital Corp. PNW West 3,500 3,804 92.0%
30. PNM Resources Inc PNM West 1,306 1,780 73.4%
31. Portland General Electric Company POR West 2,141 2,396 89.4%
32. PPL Corp. PPL East 5,750 5,783 99.4%
33. Public Service Enterprise Group Inc. PEG East 7,331 9,722 75.4%
34. Sempra Energy SRE West 10,991 12,857 85.5%
35. Southern Company SO East 19,232 23,113 83.2%
36. Unitil Corp. uTL East 473 473 100.0%
37. WEC Energy Group WEC Central 8,134 8,316 97.8%
38. Xcel Energy Inc. XEL West $13,337.00 $13,431.00 99.3%

[1] Value Line
[2] Company's 2021 Annual Report / 10-K
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Calculation of Electric ROE
DCF Method

(B) (C) (D) (E) (F) (G) (H) U] () (K) (D (M)
Stock Price? Number  Number
June-Aug EPS DPS DPS DPS BPS BPS BPS of Shares of Shares
Company1 Ticker Beta' 2022 2026 2022 2023 2026 2022 2023 2026 2022 2026

1. Allete, Inc ALE 0.90 60.26 475 2.60 270 3.001 4745 4890 54.00 57.00 61.00

2. Alliant Energy Corp. LNT 0.80 59.88 3.50 1.71  1.81 215 25.05 26.25 30.25 251.00 253.00

3. Ameren Corp. AEE 0.80 90.26 5.25| 236 2.52 3.10] 40.20 4290 51.25 262.50 280.00

4. American Electric Power AEP 0.75 97.33 6.50 3.17 3.35 4.00( 47.30 50.30 59.00 514.00 545.00

5. Avista Corp AVA 0.90 42.36 2.75 176 183 205 30.85 31.75 34.75 74.50 83.00

6. Black Hills Corp. BKH 0.95 74.04 520 241 253 295 43.60 4445 46.50 66.50 71.00

7. Centerpoint Energy CNP 1.15 30.52 1.80 0.71 077 095 14.75 1550 18.00 630.00 634.00

8. CMS Energy Corp. CMS 0.75 67.27 3.75 1.84 194 230 2320 2435 29.25 290.00 300.00

9. Consolidated Edison ED 0.75 95.34 5.50 3.16 3.24 3.52] 5885 60.85 67.25 365.00 380.00
10. Dominion Energy D 0.80 80.35 5.30 2.67 2.83 3401 3440 36.25 43.00 835.00 870.00
11. Duke Energy DUK 0.85 107.10 6.50 398 406 430 6275 6450 70.00 770.00 770.00
12. Edison International EIX 0.95 65.95 6.15| 2.84 3.00 3.55| 3860 40.30 48.25 382.00 385.00
13. Entergy Corp. ETR 0.90 113.73 8.50( 4.09 4.30 510/ 60.30 63.55 74.00 206.00 214.00
14. Eversource ES 0.90 87.03 530 255 270 3.30] 4435 46.40 53.50 347.00 365.00
15. Hawaiian Electric HE 0.80 41.12 2.55 140 1.44 1.60] 22.00 23.25 26.00 110.00 113.00
16. IDACORP, Inc. IDA 0.80 107.44 6.00) 3.05 325 4.000 5455 56.00 63.45 50.70 52.00
17. NextEra Energy NEE 0.95 81.52 4.00 1.70 1.87 250 1965 22.65 27.00| 1980.00 2025.00
18. NorthWestern Corp. NWE 0.95 56.62 4.00 252 256 2.68| 4455 46.15 49.50 58.00 62.00
19. OGE Energy Corp. OGE 1.00 39.63 3.25 1.66 1.70 1.85] 2220 23.25 27.00 200.10 200.10
20. Pinnacle West Capital PNW  0.90 73.08 525 344 352 3.76] 5285 53.60 58.50 113.00 118.00
21. Portland General Electric POR 0.85 50.25 3.40 1.79 1.89 225 31.05 3210 35.50 89.50 89.50
22. PPL PPL 1.10 28.33 1.95 1.07 0.96 1.18] 19.25 20.05 22.35 737.00 745.00
23. Public Service Enterprise C PEG  0.90 64.30 430 216 228 272 28.05 2940 34.00 496.00 496.00
24. Sempra Energy SRE 0.95 156.93 10.75| 458 4.80 560 82.85 86.50 100.75 315.00 305.00
25. Southern Co. SO 0.90 73.97 475 270 278 310 27.05 28.00 32.25| 1070.00 1070.00
26. WEC Energy Group WEC 0.80 100.75 5.50 291 3.1 3.80] 3590 37.35 42.00 315.43 315.43
27. Xcel Energy, Inc. XEL 0.80 71.61 4.00 1.95 208 250 30.15 3165 37.00 547.00 561.00

Median: 0.90
Average: 088 74.70
Sources:

"Walue Line Investment Survey
2S&P Capital 1Q
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Calculation of Electric ROE
DCF Method
(B) (C) (N) () P) Q) (R) (S) V) (W) X)
DPS Retention Return on S \% Long
Growth Rate Equity Increase in MBR -1 Sustainable Form
Company' Ticker Beta' 2026 2026 2026 BxR Shares 2022 SxV  Growth ROE
1. Allete, Inc ALE 0.90 3.57 0.37 8.94 3.29 1.71 0.27 0.46 3.76 8.18%
2. Alliant Energy Corp. LNT 0.80 5.91 0.39 11.84 4.57 0.20 1.39 0.28 4.84 7.90%
3. Ameren Corp. AEE 0.80 715  0.41 10.55 4.32 1.63 1.25 2.03 6.35 9.14%
4. American Electric Power AEP 0.75 6.09 0.38 11.31 4.35 1.47 1.06 1.56 5.91 9.32%
5. Avista Corp AVA  0.90 3.86 0.25 8.03 2.04 2.74 0.37 1.02 3.07 7.44%
6. Black Hills Corp. BKH 0.95 525 043 11.27 4.88 1.65 0.70 1.15 6.03 9.33%
7. Centerpoint Energy CNP 1.15 7.25 047 10.25 4.84 0.16 1.07 0.17 5.01 7.63%
8. CMS Energy Corp. CMS 0.75 584 0.39 13.21 5.11 0.85 1.90 1.62 6.73 9.49%
9. Consolidated Edison ED 0.75 280 0.36 8.31 2.99 1.01 0.62 0.63 3.62 6.92%
10. Dominion Energy D 0.80 6.31 0.36 12.68 4.54 1.03 1.34 1.38 5.92 9.43%
11. Duke Energy DUK 0.85 1.93 0.34 9.41 3.19 0.00 0.71 0.00 3.19 6.83%
12. Edison International EIX 0.95 577 042 13.13 5.55 0.20 0.71 0.14 5.69 10.19%
13. Entergy Corp. ETR 0.90 585 0.40 11.78 4.71 0.96 0.89 0.85 5.56 9.32%
14. Eversource ES 0.90 6.92 0.38 10.14 3.83 1.27 096 1.22 5.05 8.26%
15. Hawaiian Electric HE 0.80 3.57 0.37 9.99 3.72 0.67 0.87 0.59 4.31 7.71%
16. IDACOREP, Inc. IDA 0.80 717 0.33 9.65 3.22 0.63 0.97 0.62 3.83 7.08%
17. NextEra Energy NEE 0.95 10.16  0.38 15.25 572 0.56 3.15 1.77 7.49 9.87%
18. NorthWestern Corp. NWE 0.95 154 0.33 8.18 2.70 1.68 0.27 0.46 3.15 7.46%
19. OGE Energy Corp. OGE 1.00 286 043 12.34 5.31 0.00 0.79 0.00 5.31 9.30%
20. Pinnacle West Capital PNW  0.90 222 0.28 9.11 2.58 1.09 0.38 0.42 3.00 7.69%
21. Portland General Electric POR 0.85 5.98 0.34 9.74 3.29 0.00 0.62 0.00 3.29 7.28%
22. PPL PPL 1.10 712 0.39 8.88 3.51 0.27 047 0.13 3.64 7.30%
23. Public Service Enterprise C PEG  0.90 6.06 0.37 12.95 4.76 0.00 1.29 0.00 4.76 8.38%
24. Sempra Energy SRE 0.95 527 048 10.94 5.24 0.00 0.89 0.00 5.24 8.26%
25. Southern Co. SO 0.90 3.70 0.35 15.08 5.24 0.00 1.73 0.00 5.24 8.81%
26. WEC Energy Group WEC 0.80 6.91 0.31 13.35 413 0.00 1.81 0.00 4.13 7.40%
27. Xcel Energy, Inc. XEL 0.80 6.32 0.38 11.09 4.16 0.63 1.38 0.87 5.03 7.98%
Median: 0.90 5.01 8.18%
Average: 0.88 5.31 11.01 0.76 4,78 8.29%
Sources:

"Walue Line Investment Survey
2S&P Capital 1Q
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|El ® BLUE CHIP ECONOMIC INDICATORS ® MARCH 11, 2022 |

Long-Range Consensus U.S. Economic Projections ‘
1. The table below shows the latest U.S. Blue Chip Consensus projections by years for 2024 through 2028, an average for the five-year period

2024-2028, and an average for the next five-year period 2029-2033. There are also Top 10 and Bottom 10 averages for each variable. Apply these
projections cautiously, For the most part economic and political f:irces over such long time spans cannot be evaluated with accuracy, ’

2024 2025 2026 2027 2038 202428 202933

YEAR - Elve-Year Averages
9-3 :

ECONOMIC VARIABLE Percent Change, Full Year-Over-Prior Yeai
|. Real GDP CONSENSUS 21 2.0 20 19 19 2.0 19
(chained, 2012 dollars) Top10Avg. 2.5 2.3 22 2.1 22 2.3 2.2
Bottom 10 Avg. 1.7 1.6 1.7 1.7 1.7 1.7 1.6
2, GDP Chained Price Index CONSENSUS 22 2.1 2.1 2.1 2.1 2.1 2.1
Top I0Avg. 2.6 2.5 24 24 23 2.4 23
Bottom 10 Avg. 1.9 1.8 1.8 1.8 1.8 1.8 19
3. Nominal GDP CONSENSUS 4.4 41 4.1 4.0 4.0 4.1 4.0
(current dollars) Top 10 Avg. 5.0 4.7 4.5 4.4 44 4.5 4.4
Bottom 10 Avg. 3.8 3.5. 3.7 3.7 3.7 3.7 3.7
4. Consumer Price Index CONSENSUS 23 2.2 2.2 22 22 22 22
(for all urban consumers) " Topl0Avg. 26 25 24 2.4 2.5 25 24
Bottom 10 Avg. 2.0 2.0 2.0 1.9 1.9 2.0 2.0
5. Industrial Production CONSENSUS 22 19 2.1 1.9 19 2.0 20
(total) Top10Avg. 29 2.5 2.6 23 2.3 25 23
Bottom 10 Avg. 1.7 1.4 1.6 1.5 1.5 1.5 1.6
4. Disposable Pergonal Income CONSENSUS 22 20 19 2.0 2.0 2.0 2.0
(chained, 2012 dollars) Top10Avg. 2.7 2.3 2.2 23 23 24 2.3
_ Bottom 10 Avg. 1.8 1.7 1.7 1.7 1.7 1.7 1.8
7. Personal Consumption Expenditures ~ CONSENSUS 2.3 22 2.1 21 21 2.1 2.1
(chained, 2012 dollars) Top10Avg. 2.7 2.6 24 2.3 23 2.5 23
Bottom 10 Avg. 1.8 1.7 1.9 1.8 1.9 1.8 1.9
%. Non-Residential Fixed Investment CONSENSUS 36 34 35 as 3s 35 34
(chained, 2012 dollars) Top10Avg. 4.6 47 45 43 44 45 43
Bottom 10 Avg. 2.7 22 25 28 26 2.6 2.6
9, Corporate Profits, Pretax CONSENSUS 35 4.3 4.6 4.4 45 42 4.2
(current dollars) Top 10Avg. 4.6 55 54 5.1 52 5.1 4.7
Bottom 10 Avg. 2.5 3.0 3.7 3.6 3.6 3.3 3.7
10. PCE: Price Index CONSENSUS 2.2 2.1 2.0 2.0 2.0 2.1 2.1
- (chain-type) Top 10 Avg. 2.5 24 22 2.2 22 23 22
Bottom 10Avg. 1.9 1.8 19 1.8 19 1.8 1.9
J Annual Average N
11. Treasury Bills, 3-Month CONSENSUS 2.1 2.1 2.1 2.2 22 2.1 2.1
(percent per annum) Top 10 Avg. 26 2.7 2.6 26 2.5 2.6 25
_ Bottom 10 Avg, 1.5 1.5 1.6 1.8 1.8 1.6 1.8
12, Treasury Notes, 10-Year CONSENSUS 29 3.0 3.0 3.0 30 3.0 3.0
(vield per annum) Topl0Avg. 3.6 3.7 3.7 3.5 35 3.6 3.5
Bottom 10Avg. 2.3 2.3 2.4 25 2.5 24 2.5
3. Unemployment Rate CONSENSUS 3.6 37 3.8 38 38 38 4.0
(% of civilian labor force) Top 10 Avg.- 4.0 42 43 42 42 42 44
Bottom 10 Avg. 3.3 33 3.3 34 3.5 34 3.5
B Total Units in Millions |
14, Housing Starts CONSENSUS  1.54 1.51 1.50 149 148 1.50 147
(millions of units) Top 10Avg.  1.64 1.63 1.62 1.62 1.61 1.63 1.62
Bottom 10 Avg.  1.44 1.39 1.37 1.35 1.34 1.38 1.32
15. Total Auto & Light Truck Sales CONSENSUS 168 16.7 16.6 16.6 16.6 166 16.6
(millions of units) Topl0Avg. 173 173 17.1 17.1 17.1 17.2 17.1
Bottom 10 Avg. 162 16.0 16.0 16.1 16.1 16.1 162
[ Billions of Chained 2012 Dollars |
5. Net Exports CONSENSUS  -1381.9  -1390.0 -14099 -14192 14331 -14068  -14703
(billions of chained 2012 dollars) Top 10Avg. -1290.6. -1290.5 -13055 -1307.5 -1303.8 -1299.6  -1204.
Bottom 10 Avg.  -14745  -1493.0  -15180 -15309 -1562.5 -15158  -1646.5
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This report was prepared by the U.S. Energy Information Administration (EIA), the statistical and
analytical agency within the U.S. Department of Energy. By law, EIA’s data, analyses, and forecasts
are independent of approval by any other officer or employee of the U.S. Government. The views in
this report should not be construed as representing those of the U.S. Department of Energy or other
federal agencies.

U.S. Energy Information Administration | AE02022 Narrative
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Introduction
Key takeaways from the Reference case and side cases

Petroleum and natural gas remain the most-consumed sources of energy in the United States
through 2050, but renewable energy is the fastest growing

e Motor gasoline remains the most prevalent transportation fuel despite electric vehicles gaining
market share

e Energy-related carbon dioxide (CO,) emissions dip through 2035 before climbing later in the
projection years

e Energy consumption increases through 2050 as population and economic growth outweighs
efficiency gains

e Electricity continues to be the fastest-growing energy source in buildings, with renewables and
natural gas providing most of the incremental electricity supply

Wind and solar incentives, along with falling technology costs, support robust competition
with natural gas for electricity generation, while the shares of coal and nuclear power
decrease in the U.S. electricity mix

e Electricity demand grows slowly across the projection period, which increases competition
among fuels

e Renewable electricity generation increases more rapidly than overall electricity demand through
2050

e Battery storage complements growth in renewables generation and reduces natural gas-fired
and oil-fired generation during peak hours

e As coal and nuclear generating capacity retire, new capacity additions come largely from wind
and solar technologies

U.S. crude oil production reaches record highs, while natural gas production is increasingly
driven by natural gas exports

e U.S. production of natural gas and petroleum and other liquids rises amid growing demand for
exports and industrial uses

e Driven by rising prices, U.S. crude oil production in the Reference case returns to pre-pandemic
levels in 2023 and stabilizes over the long term

e Refinery closures lower domestic crude oil distillation operating capacity, but refinery utilization
rates remain flat over the long term

e Consumption of renewable diesel increases as a share of the domestic fuel mix

U.S. Energy Information Administration | AE02022 Narrative



Exhibit___ (SFP-17)
Case 22-E-0317, et al. Page 4 of 38

March 2022

The Annual Energy Outlook 2022 explores long-term energy trends in the United
States

* Projections in the Reference case of our Annual Energy Outlook 2022 (AEO2022) are not
predictions of what will happen, but rather, they are modeled projections of what may happen
given certain assumptions and methodologies. The Reference case serves as a baseline for
comparison between side cases that explain alternative trends. By varying Reference case
assumptions and methodologies in side cases, AE02022 can illustrate important factors in future
energy production and use in the United States.

* Energy market projections are uncertain because we cannot foresee with certainty many of the
events that shape energy markets—as well as future developments in technologies,
demographics, and resources. To illustrate the importance of key assumptions, AE02022
includes a baseline Reference case and several side cases that systematically vary important
underlying assumptions.

*  We developed AEO2022 by using the National Energy Modeling System (NEMS), an integrated
model that captures interactions of economic changes and energy supply, demand, and prices.

*  We publish the AE02022 to satisfy the Department of Energy Organization Act of 1977, which
requires the EIA Administrator to prepare annual reports on trends and projections for energy
use and supply.

What is the AEO2022 Reference case?

* The AEO2022 Reference case represents our assessment of how U.S. and world energy markets
would operate through 2050. Our key assumptions in the Reference case provides a baseline for
exploring long-term trends, based on current laws and regulations as of November 2021. The
current laws and regulations included in the AEO and a paper addressing the Bipartisan
Infrastructure Law are available on the AEO website.

*  We based the economic and demographic trends reflected in the Reference case on the current
views of leading economic forecasters and demographers. For example, the Reference case
projection assumes improvement in known energy production, delivery, and consumption
technologies.

* The Reference case serves as the benchmark to compare with alternative policy-based cases, so
in general, it assumes that current laws and regulations that affect the energy sector, including
laws that have end dates, remain unchanged throughout the projection period.
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What are the side cases?

* We run eight standard side cases each year in addition to the Reference case. We also publish
Issues in Focus analyses to explore emerging issues in the energy sector. The standard side cases
are:

e High Qil Price case

e Low Qil Price case

e High Oil and Gas Supply case
e Low Oil and Gas Supply case
e High Economic Growth case
e Low Economic Growth case
e High Renewable Cost case

e Low Renewable Cost case

*  Global market balances, primarily non-domestic supply and demand factors, will drive future
crude oil prices. To account for these factors, oil prices are an external assumption in our
analysis. In the AEO2022 High Qil Price case, the price of Brent crude oil, in 2021 dollars, reaches
$170 per barrel (b) by 2050, compared with $90/b in the Reference case and $45/b in the Low
Oil Price case.

* Compared with the Reference case, the High Oil and Gas Supply case assumes that the
estimated ultimate recovery per well for tight oil, tight gas, or shale gas in the United States is
50% higher. This side case assumes that undiscovered resources in Alaska and the offshore
Lower 48 states are 50% higher than in the Reference case. Rates of technological improvement
that reduce costs and increase productivity in the United States are also 50% higher than in the
Reference case. Conversely, the Low Qil and Gas Supply case assumes that the estimated
ultimate recovery per well for tight oil, tight gas, or shale gas in the United States; the
undiscovered resources in Alaska and the offshore Lower 48 states; and rates of technological
improvement are all 50% lower.

* The High Renewables Cost case and the Low Renewables Cost case examine the sensitivities
surrounding capital costs for renewable electric power generation and diurnal storage
technologies. We assume capital cost reductions for an electric power-generating technology
occur from learning by doing as commercialization expands and construction and manufacturing
experience accelerates. The High Renewables Cost case assumes no cost reductions from
learning by doing for any renewable generation or diurnal storage technologies. The Low
Renewables Cost case assumes faster technology learning for renewable generation and diurnal
storage technologies through 2050, resulting in a cost reduction of about 40%, compared with
the Reference case, by 2050. In addition, we assume fixed operating and maintenance costs will
decline along with the capital cost from technology improvement.

¢ The High Economic Growth case and Low Economic Growth case address the effects of
economic assumptions on the energy consumption modeled in the AE02022. From 2021 to
2050, the High Economic Growth case assumes the compound annual growth rate for U.S. GDP
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is 2.7%, and the Low Economic Growth case assumes a rate of 1.8%. However, the Reference
case assumes the U.S. GDP annual growth rate is 2.2% over the projection period.

* AE02022 cases do not include the potential effects of proposed legislation, regulations, or
standards, except as specifically noted in Issues in Focus analyses.
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Consumption

Motor gasoline remains the most prevalent transportation fuel despite electric
vehicles gaining market share

Figure 1

Gasoline remains the dominant light-duty vehicle (LDV) fuel, but consumption does not
return to pre-pandemic levels during the projection period

LDVs accounted for 54% of the energy consumed in U.S. transportation in 2021. Their share falls to 51%
by 2050. LDV energy consumption generally decreases through 2038 and then increases through the
end of the projection period. Total LDV sales do not return to 2019 pre-pandemic levels by 2050, and
sales of conventional motor gasoline vehicles decrease through the projection period because of
increasing sales of battery-electric vehicles (BEVs), hybrid-electric vehicles (HEVs), and plug-in hybrid-
electric vehicles (PHEVs).

We project that the combined share of sales of internal combustion engine (ICE) LDVs—including
gasoline, diesel, flex-fuel, natural gas, and propane powertrains—will decrease from 92% in 2021 to 79%
in 2050 because of growth in sales of BEVs, PHEVs, and HEVs. Through the projection period, 200- and
300-mile BEV sales grow, increasing from 0.34 million in 2021 to 1.52 million in 2050, while sales of
PHEVs increase from 144,000 in 2021 to 521,000 in 2050. PHEVs demonstrate fast growth and market
penetration between 2021 and 2024. Growth in PHEV sales slows after 2024 as a result of declining
battery prices, which pushes BEVs into the highest electric LDV market share. We project BEVs and
PHEVs combined account for 13% of total LDV sales in 2050.

The on-road vehicle stock shifts more slowly than sales because electric vehicles replace older,
retired ICE vehicles

We project that the total electric vehicle share—including BEVs and PHEVs—of on-road LDV stock grows
from less than 3% in 2021 to 13% in 2050, based on current laws and regulations as of November 2021.
This shift occurs even as the on-road LDV stock likely grows from 260 million to 288 million vehicles over
that timeframe. Increased electrification of the on-road LDV fleet increases electricity consumption from
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less than 0.5% to more than 2% of total consumption of energy in the transportation sector between
2019 and 2050 in the Reference case.

Energy-related carbon dioxide (CO,) emissions dip through 2035 before climbing
later in the projection years

Figure 2

Vehicles and industrial processes are the main consumers of petroleum in the Reference case
Petroleum and other liquids remain the most-consumed fuels in the Reference case. In the United
States, petroleum and other liquids, particularly motor gasoline and distillate fuel oil, are mostly
consumed in transportation. In the Reference case, we assume that current fuel economy standards
remain constant after 2026 for light-duty vehicles and after 2027 for heavy-duty vehicles. As travel
continues to increase, consumption of petroleum and other liquids increases later in the projection
period.

In the U.S. industrial sector through 2050, hydrocarbon gas liquids (HGLs) used as a feedstock drive most
of the growth in demand for petroleum. Petroleum also remains a major fuel for refining processes and
in nonmanufacturing industries (agriculture, construction, and mining).

Consumption of renewable energy increases steadily as natural gas maintains a large market
share and coal continues a steady decline

In all cases, we project that renewable energy will be the fastest-growing U.S. energy source through
2050. Policies at the state and federal levels continue to provide incentives for significant investment in
renewable resources for electricity generation and transportation fuels. New technologies continue to
lower the cost to install wind and solar generation, further increasing their competitiveness in the
electricity market, even as the policy effects we assume level out over time. Federal regulations
continue to provide incentives for using biofuels, primarily ethanol, as energy during the projection
period. However, relatively modest increases in demand for electricity and liquid fuels limit the
projected growth of renewable energy in the Reference case.
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We project that consumption of natural gas will keep growing as well, maintaining the second-largest
market share overall. The expected growth in natural gas consumption is driven by expectations that
natural gas prices will remain low compared with historical levels. In the Reference case, the industrial
sector has the largest share of natural gas consumption, starting in the early 2020s, driven by greater
use of natural gas as a feedstock in the chemical industries and by increased heat-and-power
consumption across multiple industries.

Changes in fuel mix reduce energy-related CO emissions in the Reference case through 2037,
despite steadily increasing energy consumption

Figure 3.

Changes over time in U.S. energy-related CO; emissions in the Reference case reflect shifts in the
guantity and CO; intensity (CO per unit of energy) of fuel consumption. Emissions decrease from 2022
to 2037 because of a transition away from more carbon-intensive coal to less carbon-intensive natural
gas and renewable energy for electricity generation and because of an overall decrease in energy
intensity (energy consumption per unit of GDP). After 2037, CO, emissions begin to trend upward as
increasing energy consumption, resulting from population and economic growth, outpaces continuing
reductions in energy intensity and CO; intensity. This trend occurs in all AEO2022 side cases. The High
Economic Growth case has the highest level of CO, emissions over the projection period, and the Low Oil
and Gas Supply case has the lowest. Even in the High Economic Growth case, annual energy-related CO;
emissions through 2050 remain below the 2007 peak of 6 billion metric tons.
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Energy consumption increases through 2050 as population and economic
growth outweighs efficiency gains

U.S. energy consumption grows through 2050, driven by population and economic growth
Economic growth is a key driver of the longer-term trends in energy consumption, and the High and Low
Economic Growth cases explore future growth trajectories in the U.S. economy. These cases modify
population growth and productivity assumptions throughout the projection period to yield higher or
lower compound annual growth rates for U.S. GDP compared with the Reference case. The economic
growth cases show the highest and lowest levels of projected energy consumption across cases. From
2021 to 2050, the High Economic Growth case assumes a U.S. GDP compound annual growth rate of
2.7%, the Low Economic Growth case assumes 1.8%, and the Reference case assumes 2.2%.

Figure 4.
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Overall industrial energy consumption grows rapidly, but not all industries return to pre-
pandemic levels

Figure 5.

In the Reference case, we project the U.S. industrial sector’s energy consumption will grow more than
twice as fast as any other end-use sector from 2021 to 2050. We expect industrial energy consumption
in the United States to exceed pre-pandemic levels by 2022, although specific industries may remain
below or take longer to return to pre-pandemic levels. For example, we do not project the glass and
steel industries to return to 2019 levels of energy consumption by 2050. These industries were
decreasing their energy use before the pandemic because shifts in their respective industrial production
processes increased efficiencies. Moreover, U.S. steel production is more or less flat after 2025, further
contributing to this industry’s declining energy consumption in the long term. We assume that most
major energy-consuming industries will have declines in energy intensity (the amount of energy used to
produce a unit of output) as a result of efficiency gains, which results in energy consumption growth
that is slower than the growth in shipments.

The U.S. bulk chemicals industry is the largest industrial energy user throughout the projection period
and consumes the most energy in the industrial sector as a whole. We project that through the mid-
2020s, the bulk chemicals industry will build facilities that use natural gas and HGL feedstocks to
produce chemicals such as nitrogenous fertilizer and ethylene. Some chemical products derive from
heavier liquid petrochemicals (mainly naphtha), but feedstock use of heavy petrochemicals does not
grow during the projection period. Growth in natural gas and HGL feedstock consumption slows after
the first half of the 2020s as growth in the bulk chemicals industry shifts to secondary chemical
production (that is, derivative chemicals produced from commodity chemicals, as opposed to HGLs or
natural gas).
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Growth in residential housing stocks and commercial floorspace contributes to increasing
energy consumption across the buildings sector

Figure 6.

Housing stocks and commercial floorspace increase over the projection period and are key drivers of
energy consumption in buildings. However, as a result of efficiency gains, delivered energy consumption
in U.S. buildings® grows at 0.3% per year, more slowly than housing stocks (0.8% per year) and
commercial floorspace (1.0% per year) grow between 2021 and 2050 in the Reference case.

Between 2021 and 2050, U.S. housing stocks, led by growth in single-family homes, increase by 23% in
the Reference case. Single-family homes consume more energy per square foot, on average, than
multifamily or mobile homes. However, efficiency gains in new homes cause energy use to grow more
slowly than the U.S. housing stock overall, continuing the long-term decline in residential energy
intensity per square foot.

Similarly, the commercial building stock expands by more than one-third between 2021 and 2050.
However, energy consumption in commercial buildings grows more slowly than commercial floorspace.
Energy efficiency improvements enable buildings to meet growing demand for energy-consuming
services without a one-for-one increase in energy use. We project the energy intensity of the
commercial building stock to decline at an average rate of 0.6% per year from 2021 through 2050.

In our Reference case, we project that electricity consumption in U.S. residences will grow 22% between
2021 and 2050. Onsite generation, largely from solar photovoltaics (PV), reduces the amount of energy
that must be delivered to buildings to meet energy demand. Energy consumption from onsite sources
grows at an average annual rate of 6.1%. This growth occurs despite our expectation that PV system
costs will decline more slowly than in the past. PV costs decline more slowly following near-term
pandemic impacts and related supply constraints on materials needed to manufacture PV panels, as well
as restrictions for certain PV panel imports, both of which have lasting effects through the projection
period.

! Delivered energy excludes electricity-related losses. In addition, this measurement excludes onsite energy generated for use in
a home or commercial building.
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Natural gas consumption for space heating, which is the largest single contributor to both U.S.
commercial and residential delivered energy consumption throughout the Reference case projection
period, declines through 2050. We project that buildings will consume less energy for space heating as
the United States experiences warmer winters and as the population increasingly migrates to warmer
parts of the country, reducing the heating degree days we use to project space heating requirements.2

Despite steep declines during the pandemic, consumption of energy for transportation returns
to pre-pandemic levels

Figure 7.

In the Reference case, energy consumption in the transportation sector nearly returns to the 2019 pre-
pandemic level of 28.4 quadrillion British thermal units (quads) in 2025 before declining slowly through
2035. Energy consumption in the sector then rises through the remainder of the projection period to
29.9 quads. Motor gasoline, distillate fuel oil, and jet fuel account for more than 90% of the
transportation sector’s energy consumption throughout the projection period. Electricity is the fastest-
growing fuel used for transportation, growing from less than 0.5% of total consumption in 2019 to
nearly 2% in 2050.

In the Reference case, on-road passenger light-duty vehicle (LDV) travel mainly uses motor gasoline as
its energy source through 2050. LDV fuel economy and projected vehicle miles traveled (VMT) are key
factors that determine the level of future gasoline consumption. New vehicle fuel economy
improvements are driven by increasingly stringent fuel economy standards from the U.S. Environmental
Protection Agency (EPA) and the National Highway Traffic Safety Administration through 2026, after
which we assume that the standards remain constant and improvement in fuel economy slows.
Passenger VMT grows steadily with population and income throughout the projection period, growing
26% higher in 2050 than it was in 2019. We project that the confluence of fuel economy improvement

2 Heating degree days are a measure of how far temperatures fall below a reference temperature, indicating demand for indoor
heating. Reference case projections use a 30-year trend of historical population-weighted degree days from the National
Oceanic and Atmospheric Administration (NOAA).
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and increasing VMT results in gasoline consumption falling through 2038 and then rising for the
remainder of the projection period.

Rising diesel consumption is largely a result of projected medium- and heavy-duty freight truck travel,
which accounts for around 77% of consumption of diesel in the transportation sector throughout the
projection period. Both the trend and its explanation are similar to that of gasoline. After fuel economy
returns to pre-pandemic levels, we project that fuel economy increases for trucks, which generally
reduces consumption through 2041. Slowing gains in fuel economy and rising freight truck travel
demand gradually cause consumption to rise through 2050. After returning from its 2020 pandemic low,
commercial jet fuel consumption continues to grow throughout the projection period as a result of
growing income and population. We project that U.S. commercial aircraft will consume 4.2 quads of jet
fuel in 2050, a 32% increase from 2019.

We project that different transportation modes, and as a result, different fuels, will return to pre-
pandemic (2019) levels at different rates:

e Light-duty vehicle travel as measured by VMT in 2022

e  Freight truck VMT in 2021

e Air travel as measured in revenue passenger-miles (RPMs) in 2025

e Bus as measured in passenger-miles traveled (PMT) in 2028

e Passenger rail PMT in 2025

Improving efficiencies across all modes results in slower increases in consumption. Gasoline
consumption does not reach its 2019 total during the projection period, diesel returns to its 2019 level
in 2023, and commercial jet fuel returns to its 2019 level in 2027.

Electricity continues to be the fastest-growing energy source in buildings, with
renewables and natural gas providing most of the incremental electricity supply

Over the projection period, use of electricity expands to meet a variety of needs in homes and
commercial spaces

Electricity continues to be the fastest-growing source of energy used in buildings, even as lighting, air-
conditioning, and other end uses see efficiency gains. In our Reference case, onsite generation from
solar PV grows faster than purchased grid electricity for buildings during the projection period. We
project distributed generation technologies such as solar PV will grow to supply 8% of electricity
consumed in households and 6% of electricity consumed in commercial buildings in 2050, despite
declining electricity prices.

Federal minimum energy efficiency standards, the availability of subsidies for energy-efficient
equipment, and technological improvements increase the efficiency of commercial equipment and
household appliances in the Reference case. Incremental increases in equipment efficiency reduce
consumption, offsetting the effects of household and floorspace growth.

The Reference case reflects evolving consumer demand for electricity over time

U.S. consumption of electricity for many major end uses—including space heating, water heating,
refrigeration, and lighting—decreases over time. Growing adoption of space cooling equipment and
increasing cooling demand in the residential sector cause associated electricity consumption to grow
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77% from 2021 to 2050. At the same time, we project residential electricity used to serve miscellaneous
electric loads (MELs) to grow 20% by 2050 for devices and technologies that we explicitly model. MELs
include televisions, personal computers (PCs), smartphones, tablets, pool pumps, and other uses.

Figure 8.

We project that energy consumed by traditional computing equipment, specifically desktop PCs and
laptops, will decrease through 2050, offset in part by increasing numbers of monitors per computer. We
project electricity consumed by tablets to increase over time, and we project electricity used to recharge
smartphones in U.S. households will grow at a faster annual rate than population. We project the
average number of smartphones per household to grow 8% between 2021 and 2050, up to 2.4 phones
per household, on average. In 2050, we project that an average of 2.5 people live in each U.S.
household.

Projected electricity used by televisions and related equipment declines as newer models replace less
energy-efficient televisions through 2050, despite increased use of video game consoles. Consumption
of electricity from other MELs generally continues to increase over time as personal disposable income
grows.
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Figure 9.

In the commercial sector, electricity for space cooling grows by 38% over the projection period. We
project MELs to consume 29% more electricity in 2050 than in 2021 in U.S. commercial buildings. Not all
equipment, appliances, and devices contribute to these increases. For example, we project the number
of monitors per computer to increase relative to 2021 levels. However, we project the associated energy
consumption to decrease by more than half in 2050 compared with 2021 as new monitors replace older
models that consume more energy. Meanwhile, consumption by data center servers in commercial
buildings expands through 2050. As a result, by 2050, we project energy use by commercial IT and office
equipment to increase by 67% from 2021 levels. Projected increases in service sector output drives
additional growth in other commercial MELs.
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Electricity

Electricity demand grows slowly across the projection period, which increases
competition among fuels

The U.S. annual average electricity growth rate remains below 1% for much of the projection
period in the Reference case

Figure 10.

The three-year rolling average growth rate of electricity consumption in the United States peaks in 2023
as the economy returns to pre-pandemic levels of economic activity. In the short term, demand for
electricity may fluctuate as a result of year-to-year weather, economic shocks, or other unpredictable
events. Economic growth drives longer-term trends in electricity consumption, although the growth is
somewhat offset by efficiency improvements. In the Reference case, the average annual growth rate of
electricity consumption surpasses 1% but not until near the end of the projection period. Electricity
demand in the AE0O2022 High Economic Growth case grows about 0.25% faster than in the Reference
case, and it grows about 0.25% slower in the Low Economic Growth case.
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The share of onsite electricity generation increases across non-transportation sectors

Figure 11.

Through the projection period, onsite generation of electricity expands significantly in the U.S.
residential, commercial, and industrial sectors, reducing growth in electricity purchased from centralized
generators. We project that residential, commercial, and industrial sector onsite solar PV systems will
account for more than 8% of total electricity generation by 2050, almost double the share held by onsite
power generators in 2021.

Electricity demand in transportation remains low

We project that demand for electricity grows fastest in the transportation sector, even as consumption
in that sector remains less than 3% of economy-wide electricity consumption in the Reference case.
Fully electric vehicles grow from less than 1% of the on-road LDV fleet in 2021 to a little over 7% in 2050
in the Reference case. The increase in demand primarily follows evolutionary electric vehicle (EV)
technology and market developments, as well as current fuel economy regulations. Both vehicle sales
and utilization (miles driven) would need to increase substantially for EVs to raise electric power
demand growth rates by more than a fraction of a percentage point per year. The transportation
sector’s share of electricity consumption is greatest in the High Oil Price case, where it reaches 5% of the
total in 2050.
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Renewable electricity generation increases more rapidly than overall electricity
demand through 2050

Figure 12.

Renewable electricity generation meets incremental demand growth

The share of renewables in the U.S. electricity generation mix more than doubles from 2021 to 2050.
Wind grows more than any other renewable generation type from 2021 through 2024, accounting for
more than two-thirds of those increases in electricity generation during that period. After the
production tax credit (PTC) for wind phases out at the end of 2024, solar generation accounts for almost
three-quarters of the increase for renewable energy. In the Reference case, we model existing
legislation for the investment tax credit (ITC): solar receives a 30% tax credit through 2024, which then
reduces to 26% for projects coming online in 2024 and 2025 before phasing down to a non-expiring
credit of 10% starting in 2026.

Sustained low natural gas prices keep natural gas generation at the highest market share in
the Reference case

The share of natural gas in the generation mix remains relatively constant, at about one-third from 2021
to 2050. Although the share remains the same, projected natural gas prices stay below $4.00 per million
British thermal units (MMBtu) for most of the projection period. The natural gas share remains
consistent despite significant projected coal and nuclear generating unit retirements, which cause the
shares from those sources to drop by half. Generation from renewable sources increases to offset the
natural gas share, largely because regulatory programs and market factors incentivize these sources.
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After near-term natural gas prices stabilize, and as more solar and wind energy integrates into
the electricity grid, natural gas-fired generating unit capacity factors steadily decrease. The
average capacity factor of the coal fleet increases as inefficient units are retired throughout
the projection period

Figure 13.

As more wind and solar capacity is added, both existing and new natural gas-fired generation is
displaced, and capacity factors for existing combined-cycle units drop by nearly half from a peak of 60%
in 2020. Because natural gas-fired generating capacity grows faster than natural gas-fired generation
from 2020 to 2050, capacity factors for natural gas units decline steadily across all plant technology
types. The average capacity factor of operating coal plants increases over the projection period as
relatively old and inefficient coal plants retire and the more efficient and cost competitive plants remain.
Natural gas accounts for more than 40% of cumulative capacity additions from 2020 to 2050. About half
of natural gas capacity additions through 2050 are low-utilization combustion turbines, which are
economically attractive when mostly used to provide infrequent peaking capacity.

Energy storage systems, such as stand-alone batteries or solar-battery hybrid systems, will compete with
natural gas-fired turbines as sources of back-up capacity for nondispatchable renewable energy sources.
Storage systems can act as an arbitrage tool to move solar and other generation from periods of high
supply and low demand to periods of low supply and high demand, and they can provide capacity for
grid reliability in times when nondispatchable generation is not available.
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Battery storage complements growth in renewables generation and reduces
natural gas-fired and oil-fired generation during peak hours

Battery storage complements solar capacity additions, captures solar generation that would
otherwise be curtailed, and reduces nonrenewable generation to meet peak electric demand

Figure 14.

In 2021, limited surplus generation occurred throughout all hours of the day in the Reference case;
however, by 2050, the large amounts of added solar capacity cause a surplus of generation in the middle
of the day. Because solar has essentially zero variable operating costs, its high midday generation levels
cause a large decrease in generation from natural gas-fired combined-cycle plants during these hours, as
well as a slight decrease in generation from coal and nuclear plants. Once the solar generation is not
available in the evening hours, the other generators ramp back up to meet demand. Batteries are also
used to move excess solar generation during the daylight hours into the evening hours when demand is
still relatively high.
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Figure 15.

When utilities generate more electricity than needed to meet load, the excess energy can either be
curtailed (not used) by the grid operator or stored. Because solar and wind generators are not
dispatchable, curtailment often happens during very sunny and windy periods when energy storage is
not economical or available. Only a small percentage of solar and wind generation is curtailed through
the projection period in the Reference case. Most curtailment occurs during the winter and shoulder
(spring/fall) seasons when demand is low. In the summer months, higher demand in midday hours
results in less curtailment.
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Daily hourly generation patterns vary widely by season and region, affecting decisions on
strategies to support solar generation

Figure 16.

In the Reference case, by 2050, most projected solar curtailments occur in the California ISO (CAISO),
Electric Reliability Council of Texas (ERCOT), and Mid-Continent regions. These regions have a higher
percentage of their load met by solar during the afternoon hours than most other regions. The
Southeast region also has a relatively large percentage of load met by solar in midday hours, but it has
fewer curtailments because its demand profile better coincides with solar generation than the other
regions’ profiles. Some of the energy that would otherwise be curtailed is used for charging pumped
hydro or battery energy storage sites. In the Reference case, most of the electricity provided by battery
storage is in CAISO due to the relatively larger proportion of midday solar curtailments and resulting
larger price disparity between midday and evening hours. Other regions meet their respective evening
ramp periods, when solar generation decreases, with natural gas units.
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Figure 17.

In the Low Renewables Cost case, by 2050, lower costs for solar and battery storage signficantly affect
the daily hourly electricity generation profiles in all regions. In additon to the CAISO, ERCOT, and Mid-
Continent regions, the Southeast region also curtails significant amounts of generation. All regions use
much more battery storage than in the Reference case, most notably in the Mid-Continent and
Southeast. Use of battery storage in each of these regions surpass CAISO, the region with the largest
amount of installed battery capacity in 2021.
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As coal and nuclear generating capacity retire, new capacity additions come
largely from wind and solar technologies

Renewable technologies account for the majority of the projected capacity additions

Figure 18.

Renewable electric generating technologies account for over 57% of the approximately 1,000 gigawatts
(GW) of cumulative capacity additions that we project in the Reference case from 2021 to 2050. This
large share is a result of not only declining capital costs, but also continuing legislative incentives, such
as state renewable portfolio standard (RPS) targets and the extension of federal and state tax credits.
Although wind capacity is added steadily throughout the projection period, much less wind capacity is
added than solar. Solar capacity accounts for 47% of electric generating capacity additions, and wind
accounts for about 10%. Generating technologies fueled by natural gas make up most of the remaining
share of new capacity additions (39%), some of which is used to generate electricity when intermittent
wind and solar resources are not available.
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Solar accounts for the majority of U.S. capacity additions in most regions. The majority of
coal and nuclear retirements come from the Mid-Continent, PJM, and Southeast regions

Figure 19.

Solar generating capacity grows steadily across all regions of the United States in the Reference case.
Some regions build diurnal storage capacity to support larger daily price fluctuations from the solar
capacity additions. We project that California will add nearly 13 GW of diurnal storage power capacity
through 2050 in the Reference case, compared with 8.4 GW of natural gas-fired generation capacity.
PJM and the West are the only regions that add more natural gas capacity than solar capacity, but these
regions also show high growth in solar. Cheaper solar and wind energy, accompanied by natural gas-
fired plants, replaces coal and nuclear in the Mid-Continent, PJM, and Southeast regions. Solar’s share of
total U.S. capacity increases from 7% in 2020 to 29% in 2050. About 70% of solar additions are utility-
scale PV power plants, and 30% come from end-use PV such as residential and commercial rooftop solar
installations.
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Figure 20.

Wind additions are largely tied to policy

The Reference case assumes the production tax credit (PTC) for wind will be available through 2024,
following a one-year extension in 2020. Although capital costs for wind continue to decline throughout
the projection period, most projected wind additions take advantage of available federal tax credits.
Nearly half of cumulative wind capacity additions from 2021 to 2050 occur before the PTC expires for
projects coming online after 2025. The steadier pace of solar additions reflects, in part, the continued
availability of a 10% investment tax credit (ITC), which has no fixed expiration date after 2026, when the
current 30% phases out.

Natural gas continues to have the largest share of fossil fuel capacity additions in all regions
Although renewable electric-generating technologies account for about 60% of cumulative capacity
additions throughout the projection period in the Reference case, natural gas-fired capacity accounts for
almost the entire remaining balance of additions—about 40% through 2050. These natural gas-fired
generator additions are almost evenly split between combined-cycle technologies and combustion
turbines, which both provide energy and help balance the intermittent output from wind and solar
generators.

Coal-fired generating unit retirements largely take place by 2030

EPA’s Affordable Clean Energy (ACE) rule (84 FR 32520) was vacated by the U.S. Court of Appeals for the
District of Columbia Circuit on January 19, 2021. This has been incorporated into the Reference case,
leading some plants that retired in the AEO2021 Reference case to continue operating past 2025.
Despite that development, the Reference case still shows substantial coal plant retirements, most of
which take place by 2030. Those retirements are a result of both regulatory measures and market
factors. In particular, low natural gas prices in the early years of the projection period contribute to the
retirements of coal-fired plants and nuclear plants. Natural gas-fired generation sets power prices in
wholesale electricity markets most of the time, and the lower natural gas prices affect the profitability of
coal and nuclear units, which have high fixed costs. In addition, owners of many coal-fired plants have
announced closings as part of meeting goals to decarbonize their systems.
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The civil nuclear credit program, passed as part of the Infrastructure Investment and Jobs Act, supports
continued use of existing nuclear power facilities. This act, along with several state support programs,
provides out-of-market payments that will likely keep reactors in affected regions profitable over the
next 5-10 years. We project nuclear capacity retirements to occur after 2030, partially because we
assume that these plants will no longer receive those credit payments when the current legislation
expires.

Production

U.S. production of natural gas and petroleum and other liquids rises amid
growing demand for exports and industrial uses

Oil and natural gas production in the Reference case remains at historically high levels
through the projection period

Figure 21.

We project U.S. consumption and production of petroleum and other liquids to grow through 2050.
Domestic consumption and production levels of petroleum and other liquids remain relatively close to
one another through most of the projection period in the Reference case. Consumption increases by
15%, and production increases by 17% from 2021 to 2050. However, consumption and production of
specific petroleum products vary. We also project consumption and production of natural gas to grow
through 2050. During the projection period, natural gas production grows by almost 24%, approximately
twice as fast as consumption. Much of this growth in natural gas production is exported as liquefied
natural gas (LNG). By 2050, we project that approximately 25% more natural gas will be produced than
consumed in the United States. Together, these Reference case trends highlight the continued growth in
demand for U.S. natural gas and petroleum products.
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Natural gas exports increase with production, driven by global demand and continued
construction of new LNG export facilities

Figure 22.

In the Reference case, U.S. natural gas production increases through 2050, and more than 35% of gross
additions are exported. U.S. natural gas production increases in all cases except in the Low Oil and Gas
Supply case. Projected U.S. natural gas exports rise through 2050, primarily driven by increased LNG
capacity and growing global natural gas consumption.? Increases in pipeline exports to Mexico and
Canada also contribute to the increase in U.S. natural gas exports.

3 According the our International Energy Outlook 2021, we project global natural gas consumption to continue growing through
2050 in absolute terms (and as a share of the world energy mix) because of its economics and lower carbon emissions relative
to other sources of energy.
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Figure 23.

In 2021, U.S. natural gas exports reached a record high. We project continued growth in natural gas
exports through 2025 because of increases in LNG capacity from facilities currently under construction.
LNG export facilities at Sabine Pass, Calcasieu Pass, and Golden Pass will likely enter service much earlier
than we had anticipated in the AE02021, increasing the amount of infrastructure available for
converting natural gas to LNG for export. Additional completed natural gas pipeline infrastructure will
also increase takeaway capacity into Mexico.

Beyond 2025, we project that natural gas production will ramp up to meet growing export demand, the
majority of which will be LNG. We project global demand for U.S. natural gas to exceed current and
announced LNG export capacity; therefore, additional LNG export facilities will be economical to build.
These LNG capacity expansions, coupled with high demand for natural gas abroad, result in our
projection of an increase in LNG exports to 5.86 trillion cubic feet (16.1 Bcf/d) by 2033 in the Reference
case, prompting natural gas production growth in the medium and long term.

The oil and gas supply cases illustrate the relationship between LNG exports and production. The Low Oil
and Gas Supply case assumes higher costs and less resource availability, which increases natural gas
prices, so LNG exports begin to decline in the mid-2030s. In the High Oil and Gas Supply case, which
assumes lower natural gas prices, LNG exports grow twice as fast as in the Reference case, leveling off
during the mid-2040s.

More than half of projected U.S. natural gas production growth comes from associated
natural gas produced from tight oil plays

Shale gas and associated natural gas from tight oil plays are the primary contributors to the long-term
growth of U.S. natural gas production through 2050. In the Reference case, more than half of the growth
in natural gas production between 2020 and 2050 is associated natural gas from tight oil plays, primarily
the Wolfcamp play in the Permian Basin (Southwest region). For shale gas production during this same
period, the Marcellus and Utica shale gas plays in the Appalachia Basin (East region) and the Haynesville
play in the Mississippi-Louisiana Salt Basins (Gulf Coast region) account for the majority of growth.
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Figure 24.

The amount of associated gas that will be available from tight oil plays in our projection is particularly
sensitive to world oil price assumptions. Higher world oil prices, such as those in the High Oil Price case,
increase the incentive to target oil plays, increasing the projected amount of associated natural gas. The
opposite occurs in the Low Oil Price case: LNG exports are largest in the High Oil Price case, which is
prompted by growth in production in the Southwest.

We project growth in natural gas production from the Wolfcamp and Haynesville plays, in part, because
of these production regions’ proximity to LNG export terminals. Natural gas from the Marcellus and
Utica plays also reach export markets, but pipeline infrastructure constrains the Appalachia region’s
access to export terminals. So, natural gas production growth in the Appalachia region is predominantly
driven by the region’s relatively low production costs.
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Despite LNG export growth and increased domestic demand for natural gas, we project that
the Henry Hub price will remain below $4/MMBtu throughout the projection period in most
cases

Figure 25.

Amid growth in LNG exports, the natural gas spot price at the Henry Hub faces upward pressure from
the mid-2020s through the early 2040s across all cases except the High Oil and Gas Supply case. Steady
growth in natural gas demand in the industrial sector and growing electric power sector demand for
natural gas after 2035 also put upward pressure on the Henry Hub price during this time.

The oil and gas supply cases indicate that the natural gas spot price at Henry Hub is very sensitive to
reduced supply and somewhat less sensitive to increased supply. In 2050, the projected natural gas price
is almost twice as high in the Low Oil and Gas Supply case as in the Reference case, while in the High Oil
and Gas Supply case, the price is approximately 29% lower than in the Reference case.

Driven by rising prices, U.S. crude oil production in the Reference case returns to
pre-pandemic levels in 2023 and stabilizes over the long term

Projected U.S. crude oil production in the Reference case peaks in the late 2020s and remains
near that peak through 2050

During 2021, crude oil production did not grow, even as benchmark prices increased substantially.
However, as the global economy returns to pre-pandemic levels, we project that both demand and
prices will remain elevated, resulting in crude oil production reaching pre-pandemic levels in the
medium term.
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Figure 26.

In the AEOQ2022, crude oil prices primarily drive drilling activity and crude oil production. In the
Reference case, crude oil production returns to pre-pandemic levels in 2023 and peaks in the late 2020s.
Production then remains relatively flat through 2050. The Reference case projects that prices are high
enough to maintain investment at steady crude oil production levels but not high enough to elicit
increasing volumes from those levels of investment. The production path involves many factors,
including the amount of investment, technology change, costs of operations, and quality of resource

geology.

The side cases illustrate how crude oil production responds to changing market conditions. Our analysis
indicates that higher prices, such as those found in the High Qil Price case, projects more production,
while the Low Qil Price case projects less production. In the High Oil and Gas Supply case, crude oil
production increases by up to 40% from the Reference case, while in the Low Qil and Gas Supply case,
crude oil production is almost 47% lower in 2050.
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Figure 27.

The majority of new U.S. crude oil production comes from tight oil resources. The Wolfcamp play in the
Permian Basin (Southwest region) and the Bakken play in the Williston Basin (Northern Great Plains
region) lead the growth in U.S. tight oil production. However, estimates of technically recoverable tight
or shale crude oil resources are uncertain. The high and low price cases demonstrate the sensitivity of
crude oil production to higher and lower oil prices, including tight oil. In the High Oil Price case, high
crude oil prices improve the economics of drilling particularly in tight oil formations, resulting in
generally increasing domestic production through most of the projection period before declining as
drilling moves to less productive areas. The Low Oil Price case results in generally decreasing U.S. crude
oil production because of the lack of economic incentive for producers to drill.

U.S. crude oil net imports remain relatively flat over the long run

Although U.S. crude oil production and refinery throughput was less in 2021 than in 2019, crude oil
exports have mostly increased in response to growing international demand. Throughout the projection
period, from 2021 through 2050, crude oil exports remain near their projected peak, and they remain
fairly stable in both gross terms and as a percentage of total domestic crude oil production, according to
the Reference case. Projected crude oil imports, meanwhile, rise to pre-pandemic levels by 2023 in the
Reference case, and then they remain relatively flat through 2050. We project that the United States will
remain a net exporter of petroleum products through 2050 as net petroleum product exports remain
mostly flat through the projection period.
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Figure 28.

Refinery closures lower domestic crude oil distillation operating capacity, but
refinery utilization rates remain flat over the long term

A number of U.S. refineries have closed over the last two years as a result of pandemic-related
demand decreases or conversion to renewable diesel production

Between 2020 and 2021, six U.S. refineries closed, totaling 750,000 barrels per day (b/d) of total
capacity:

The Western Refining refinery in Gallup, New Mexico

The Tesoro (Marathon) refinery in Martinez, California

The Dakota Prairie refinery in Dickinson, North Dakota

The HollyFrontier refinery in Cheyenne, Wyoming

The Shell refinery in Convent, Louisiana

Philadelphia Energy Solutions in Philadelphia, Pennsylvania

Some of these closures are related to decreased demand caused by responses to the global pandemic.
However, other refineries, such as HollyFrontier in Cheyenne, Wyoming, and the Dakota Prairie refinery
in Dickinson, North Dakota, are converting to produce renewable diesel. Cumulatively, these closures

have reduced national crude oil distillation operating capacity by approximately 3.5%.
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Refinery utilization rates remain stable over the long run in response to diminished demand

Figure 29.

Despite the recent reduction in refinery capacity, we project that refinery utilization and throughput
(the amount of crude oil processed at refineries) will remain relatively flat over the projection period.
The refinery utilization rate (represented as a percentage) measures the volume of gross refinery inputs
divided by the total operable crude oil distillation capacity. If capacity declines and utilization remains
the same, production of petroleum products declines. We project that utilization rates will return to
near historical averages in 2022, but it will not be cost-effective for refineries to make up for lost
capacity by increasing utilization beyond this point. As a result of lower capacity and stable utilization,
we expect total production of refined products to remain below peak levels over the long run.

Consumption of renewable diesel increases as a share of the domestic fuel mix

The share of renewable diesel in the biomass-based diesel market increases
Although biodiesel has historically been the predominant biomass-based diesel fuel produced in the
United States, we project a shift toward renewable diesel capacity in the medium to long term.

Biomass-based diesel fuels are fuels produced from biomass, such as waste fats and oils. These fuels are
predominately used in diesel engines, but they can also be used as heating fuels.

Biomass-based diesel includes biodiesel and renewable diesel. Renewable diesel is chemically
indistinguishable from petroleum diesel, meaning that it meets specifications for use in existing
infrastructure and diesel engines. Biodiesel is a mixture of chemical compounds known as alkyl esters
and is often combined with petroleum diesel in blends of 5% to 20%, known as B5 to B20, respectively.
Renewable diesel is not subject to any blending limitations.

Renewable diesel’s growth is a result of its fungibility, along with higher state and federal targets for
renewable fuel production, favorable tax credits, and the conversion of existing petroleum refineries
into renewable diesel refineries. These targets and incentives include the Renewable Fuel Standard, the
California Low-Carbon Fuel Standard, and the U.S. biomass-based diesel blender credit, which applies
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through 2022 and allows qualified taxpayers to claim a credit of $1.00 per gallon for biodiesel or
renewable diesel blended with petroleum diesel. In response to the improved economics of renewable

diesel, capacity has increased in the form of new stand-alone facilities and converted petroleum
refineries.

Figure 30.

The current market for biomass-based diesel fuels is constrained by a combination of capacity,
feedstock availability, and economics. Because the market penetration for biomass-based diesel fuels is
limited by market demand, and renewable diesel and biodiesel compete for the same feedstocks,
growth in renewable diesel comes partially at the expense of new biodiesel capacity. In the Reference

case, the renewable diesel supply is supported by imported renewable diesel and remains higher than
biodiesel supply through 2050.
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Biomass-based fuels remain a small but important part of the total fuel mix

Figure 31.

Biomass-based diesel fuels remain a relatively small part of the total diesel market, contributing less
than 8% of the total supply in 2050. By comparison, current ethanol consumption as energy in the
United States approaches almost 1 million b/d in 2050, almost five times the quantity of biomass-based
diesel. So, much more ethanol is consumed as energy than biomass-based diesel fuels because almost
all finished motor gasoline sold in the United States is blended with 10% ethanol (E10). However,
despite higher blend ratios, future growth of U.S. ethanol consumption as energy is constrained near
current levels through 2050 by declining motor gasoline consumption. Renewable diesel, however, does
not need to be blended, and biomass-based fuels continue to attract interest and investment because
they represent a potential pathway for reducing carbon emissions in the transportation sector and
provide an alternative fuel source to petroleum-based diesel fuel. We project that biomass-based diesel
will continue to be a growing, but fractional, part of the total diesel fuel mix in the long term.
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Regime model pause yields a glimmer of
hope for a soft landing

Late Cycle drags on 16 June 2022

Our US Regime Indicator has beenin Late Cydle (strong but slowing economic trends)
since last August, but stood still this month, averting a more rapid and expected descent
into recessionary territory. This lack of deterioration echoes yesterday’s Fed comments
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During the six months following previous Late Cycle pauses, Value factors outperformed

the equal-wtd. S&P 500 handily (by +9.5ppt on avg over the last three instances) with a

100% hit rate. The best factors were those we have highlighted for today: Free Cash

Flow to Enterprise Value (FCF/EV), Price/FCF and EV/EBITDA with average émth alpha of
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The cyclical / secular growth bifurcation continued in May, as cyclical factors like EPS
Revisions (+6.5%) and EPS Momentum (+4.9%) trounced secular counterparts like Long-
term Growth (+2.0%) and Long Duration (-1.6%). The ~15ppt cydlical / secular growth
outperformance YTD is the largest in our history since ‘86. In the previous two 14ppt+
performance divergences (in 2002 and 2021) the trend subsequently reversed, and
secular growth outperformed cyclical over six following months. But this time could be
different. We worry that in the next recession, secular growth may fare less well given
the backdrop of rising discount rates, diminishing access to capital and a multi-year
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Exhibit 1: Bestand worst performing
screens
As of 5/31/2022

Top 5/bottom 5 screens in May

demand pull forward for Tech amid the global pandemic. Top 5 screensin May Perf.
. . . . .. .. Forward Earnings Yield 8.5%
Sometimes highest isn’t best: revisiting Quintile 2 Low EV/EBITDA 7.1%
While quantitative investors tend to focus on the tails of the fundamental distribution Low Price to Cash Flow 68%
. X X Relative Strength (5wk/30wk) 6.8%

(e.g. cheapest, highest growth, longest duration), sometimes extremes are not the best. Upward Estimate Revisions 6.5%
Given our view that we are shifting from a price return to a total return world, dividend S&P 500 (Equal weighted) 0.8%
ylelq and bird-in-the-hand §tr§teg|es are Ilkely tg outperform long durathn growth stocks. Bottom 5 screensin May Perf.
But in stressed markets, shifting down to Quintile 2 of the Russell 1000 is a prudent way High Duration 1.6%
to avoid yield traps —high dividend yielding stocks whose prices are falling ahead of likely Small Size 0.1%
dividend cuts. Quintile 2 by Dividend Yield (see Quintile 2 note for stocks) has sported the Analyst Coverage Neglect 0.4%
. . . : . R Institutional Neglect 0.5%
highest return and lowest downside risk of all yield quintiles since 1986, and has only ROE (1-Yr Average) 0.5%
meaningfully lagged during extreme growth rallies (late 90s, 2020, Exhibit 7). S&P 500 (Equal weighted) 0.8%

See the Research Library for all screens/perf. data in Excel. Source: FactSet, BofA US Equity & Quant Strategy
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Valuation Analysis Expectation Analysis

#of %0Univ Impl. Reqd DDM  Eqty. BofA P/E  Price/ Eamnings (Decile) PR5yr  EPS Growth

Comp BofA Return Return Alpha Duration Adjfleta Ratio Book Yield Surprise Risk Torp Disp Est.Rev. Growth 2022E 2023E
CONSUMER STAPLES 51 591 93 86 0.7 372 0.73 205 4.86 25 7 5 3 2 6 73 4 7
FOOD & STAPLES RETAILING 8 124 9.2 88 04 425 0.73 202 5.05 1.4 5 4 3 3 5 93 3 8
BEVERAGES 11 1.67 89 89 0 390 0.77 250 6.33 2.5 7 6 4 2 6 7.8 6 9
FOOD PRODUCTS 23 1.05 9.5 84 1.1 36.5 0.72 16.5 2.63 23 7 4 4 3 5 6.2 6 1
TOBACCO 2 0.67 1.1 88 23 22.8 0.75 14.5 54 5 4 3 2 7 55 -2 9
HOUSEHOLD PRODUCTS 2 1.08 86 76 1 399 061 244 7.79 25 9 6 3 1 6 49 2 8
PERSONAL PRODUCTS 5 0.19 10.3 10.9 -06 388 1.02 30.1 14.37 0.8 4 7 5 3 6 16.7 18 15
HEALTH CARE 276 14.21 10.2 96 06 363 0.86 185 448 1.5 6 6 4 3 6 9.8 9 3
HEALTH CARE EQUIP 43 2.54 93 10.2 -09 413 0.93 258 436 1.0 7 6 3 3 6 12.2 -1 8
HEALTH CARE PROV 50 3.20 11.0 10.0 1 334 0.92 16.5 3.38 1.1 5 3 5 2 5 12.6 6 12
HEALTH CARE TECH 13 0.23 83 10.5 22 482 0.94 60.5 351 03 6 3 5 5 5 14.5 -3 246
BIOTECH 116 2.37 10.7 9.0 1.7 306 0.84 212 499 1.9 7 6 3 6 6 6.7 6 -13
PHARMACEUTICALS 31 410 10.0 84 1.6 350 0.73 140 547 23 7 8 5 4 7 6.9 19 0
LIFE SCIENCES 23 1.76 103 10.6 03 40.6 0.98 259 4.87 0.2 5 4 3 2 5 1.3 -3 8
FINANCIALS 156 864 11.6 11.2 04 290 1.10 11.4 1.58 2.6 5 4 4 4 5 74 -10 14
BANKS 35 317 11.8 11.6 0.2 26.7 114 10.0 1.27 2.8 5 4 3 4 4 48 -17 17
THRIFTS & MORTGAGE FINANCE 9 0.06 13.4 11.9 1.5 237 1.14 6.9 0.92 34 3 4 5 5 4 58 -6 -1
DIVFINANCIALS 3 0.11 14.2 138 04 256 139 95 230 26 4 9 7 5 4 16.0 13 20
CONSUMER FINANCE 10 0.61 10.8 1.3 -05 338 1.18 9.7 1.93 1.6 7 7 3 3 4 10.3 -13 1
CAPITAL MARKETS 49 2.60 1.4 116 02 29.1 113 130 203 26 4 4 5 4 6 7.2 -3 11
MORTGAGE REITS 17 0.12 1.4 15.2 -38 25.2 1.26 83 0.98 10.0 5 6 3 5 6 0.1 -1 0
INSURANCE 33 1.98 11.3 99 1.4 322 0.94 13.5 1.72 1.8 7 5 6 3 5 113 0 19
INFO TECH 208 26.59 10.8 11.5 07 362 1.09 216 7.78 09 6 4 5 3 5 16.9 12 13
INTERNET SOFTWARE 1 0.03 133 16.5 1.32 19.8 0.0 4 9 8 7 719 320 22
IT SERVICES 47 439 10.7 11.2 05 356 1.07 232 5.74 1.1 7 3 6 3 5 15.5 10 20
SOFTWARE 90 9.18 10.7 10.8 -0.1 36.9 1.00 287 9.55 0.6 4 4 5 3 6 19.7 14 18
COMMUNICA. EQUIP 8 0.63 1.4 10.9 05 300 1.01 133 433 2.7 3 9 4 3 7 10.7 6 9
COMPUTERS & PERIPH 10 6.33 9.7 11.8 21 419 112 210 2378 0.7 8 1 4 3 6 10.5 9 7
ELECTREQUIP & INSTR 17 0.62 104 11.8 -14 36.0 1.13 14.5 323 1.1 6 5 6 3 4 10.1 16 7
SEMICONDUCTORS 35 542 125 125 0 289 1.19 16.3 515 13 5 5 6 5 4 227 15 13
COMMUNICATION SERVICES 52 10.36 12.0 11.0 1 315 1.06 15.2 3.44 0.7 3 4 5 5 7 12.6 4 16
DIVERSIFIED TELECOM SVS 5 1.01 11.5 79 36 266 0.66 94 1.36 50 7 7 2 3 7 1.4 -12 2
WIRELESS TELECOM SVS 1 0.20 8.1 183 0.67 202 2.39 0.0 1 6 8 8 2 522 112 70
MEDIA 16 0.98 13.1 10.7 24 260 1.02 12.3 220 1.9 6 6 6 6 5 12.9 8 10
ENTERTAINMENT 16 1.26 16.9 11.8 51 249 1.15 214 2.55 0.1 6 6 6 6 8 323 22 33
INTERACTIVE MEDIA & SVCS 14 6.92 11.0 11.5 -05 350 1.11 16.2 547 0.0 1 4 5 5 7 9.8 6 18
UTILITIES 60 318 96 8.1 1.5 344 067 186 227 29 5 5 4 2 5 74 16 10
ELECTRIC UTILITIES 25 1.88 9.8 80 1.8 33.7 0.66 17.9 221 29 5 5 4 2 5 54 15 4
GAS UTILITIES 9 0.15 9.7 83 1.4 342 0.70 17.2 1.89 29 7 4 4 2 5 6.6 7 8
MULTI-UTILITIES 15 0.92 9.2 79 13 358 0.65 215 2.38 29 5 5 3 2 5 56 -1 9
WATER UTILITIES 2 0.10 86 82 04 411 0.68 30.3 3.08 1.9 7 3 4 1 5 7.6 5 7
INDEP POWER PROD & ENERGY TRAD 9 0.14 10.8 10.2 06 29.1 093 11.5 2.76 2.8 5 6 7 6 6 473 nm 88
REAL ESTATE 97 3.28 9.5 9.6 -0.1 339 0.86 20.2 2.74 3.0 5 5 5 2 6 10.7 13 7
REITS 93 323 95 96 0.1 340 0.86 20.1 2.75 31 5 5 5 2 6 104 12 7
REAL ESTATE MGMT &DEV 4 0.05 129 16.5 125 36.2 2.07 0.7 9 27.2 377 -23
BofA UNIVERSE 1403 100.00 10.8 11.0 -0.2 339 1.04 184 377 15 14.0 14 12
S&P 500 504 91.69 10.7 109 -0.2 344 1.02 178 385 15 126 10 10

Source: BofA US Equity and Quant Strategy, FactSet
BofA GLOBAL RESEARCH
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Soft or hard, how to invest for a landing

BofA SECURITIES 7

Recession afoot: focus on Quality and ... Value?

Our US economists forecast a mild recession starting right about now (see the report
2022-23 US outlook). But during economic recessions, we find that there are some
similar factors that have tended to outperform as in Late Cycle and Downturn phases —
Quality factors overall, and free cash flow based Value factors. (Exhibit 3).

Factor reversals in June are textbook recession plays

Factor performance in June was a mirror image of performance earlier this year (Exhibit
2), as investors focused on arising possibility of a recession. Our US Regime Indicator
resumed its decline following a pause in May (Exhibit 10), as slowdown continued.
Within the S&P 500, Quality (-9.0% on avg.) and Large Size (-7.4%) outperformed in
June, while Risk (-15.6%) and Small Size (-12.2%) lagged. High Foreign Exposure stocks
continued tolag in June (-13.19%), also true in TH (-20.3%) amid a rising US dollar.

But Value should outperform Growth even in a downturn
Value and Growth both underperformed in June, but Growth factors (-11.9%, on avg.) led
Value factors by 3.1ppt in June (92nd pctl) amid slowing EPS growth concerns: the
number of downward EPS revisions in June exceeded the number of upward revisions for
the first time since the COVID-related slowdown (Exhibit 4). While slowing EPS growth
generally favors Growth stocks over Value, our concern is that today growth is conflated
with COVID beneficiaries which saw demand pulled forward, and global stocks facing
challenges from supply chain and geopolitical risks, where both themes are likely to see
slower earnings growth from here. Value remains underowned and inexpensive vs.
Growth on multiple valuations metrics, and actually fares better than Growth during
economic recessions historically.

See the Research Library for all screens/perf. data in Excel.

Exhibit 2: Factor performance in June was a mirror image of Jan — May performance
Relative performance vs equal weighted S&P 500 index
15
mjan-May mjune
10

5

Source: BofA US Equity and Quant Strategy, FactSet
BofA GLOBAL RESEARCH

BofA Securities does and seeks to do business with issuers covered in its research
reports. As a result, investors should be aware that the firm may have a conflict of
interest that could affect the objectivity of this report. Investors should consider this
report as only a single factor in making their investment decision.

Refer to important disclosures on page 31 to 33. 12437493
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Exhibit 1: Bestand worst performing
screens

As of 6/30/2022

Top 5/bottom 5 screensin 1H22

Top 5 screensin TH22 Perf.
Dividend Yield (Total Return) 0.7%
High EPS Estimate Dispersion -8.4%
Relative Strength (5wk/30wk) -8.5%
Low Price -9.2%
Forward Earnings Yield -103%
S&P 500 (Equal weighted) -173%
Bottom 5 screensin TH22 Perf.
ROE (5-Yr Avg. Adj. by Debt) -28.8%
ROE (1-Yr Avg. Adj. by Debt) -28.3%
High Duration -28.0%
ROA -26.5%
ROC -25.9%
S&P 500 (Equal weighted) -17.3%

Source: FactSet, BofA US Equity & Quant Strategy
BofA GLOBAL RESEARCH

Disclaimer: The valuations and screens contained
herein are useful in assessing comparative valuations
and comparative earnings prospects and are not
intended to recommend transactions relating to any
specific security. These indicators should be used in
investment decisions only with otherfactors including
financial risk, investment risk, management strategies
and operating and financial outlooks.


https://research1.ml.com/C?q=NjSWEU-C8qubq81nqBaMrw
https://research1.ml.com/C?q=NjSWEU-C8qubq81nqBaMrw
https://research1.ml.com/C?q=xlacoxOGJRWAz!2-vw0U8w
mailto:savita.subramanian@bofa.com
mailto:alex.makedon@bofa.com
mailto:jill.carey@bofa.com
mailto:ohsung.kwon@bofa.com
mailto:aybars.b.atalay@bofa.com
mailto:nicolas.woods_barron@bofa.com
https://rsch.baml.com/access?q=g!IWYafVqgI
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EXHibt 22 EBofA UAiwerse Sector/Industry Factor Evaluation (cont'd) Page 4 of 6
N As of 6/30/2022
\\'/
Valuation Analysis Expectation Analysis
#of %Univ Impl. Reqd DDM Eqty. BofA  P/E  Price/ Earnings (Decile) PR5yr  EPSGrowth
Comp BofA  Return Return Alpha Duration Adjfleta Ratio Book Yield Surprise Risk Torp Disp Est.Rev. Growth 2022E 2023E
CONSUMER STAPLES 51 6.20 9.4 87 07 37.0 072 19.7 4.80 26 7 5 3 2 6 73 4 7
FOOD & STAPLES RETAILING 8 132 a1 89 02 30 072 196 475 15 5 4 3 3 6 92 3 7
BEVERAGES 1 176 9.0 20 0 388 0.75 24.9 6.91 25 7 6 4 ] 6 7.9 6 9
FOOD PRODUCTS 3 112 95 84 11 362 070 16.1 253 24 7 4 4 3 5 63 6 2
TOBACCO 2 0.64 1.9 92 27 206 078 126 62 4 3 3 2 7 55 2 9
HOUSEHOLD PRODUCTS 2 116 86 7.8 08 394 060 238 7.57 25 8 6 3 2 7 49 2 8
PERSONAL PRODUCTS 5 0.20 103 108 -05 389 0.99 290 141 0.8 4 7 5 3 7 16.4 18 15
HEALTH CARE 278 15.10 102 95 07 358 084 18.1 438 15 6 6 4 3 6 26 9 3
HEALTH CARE EQUIP 44 2.54 9.5 104 -0.9 397 0.94 234 3.98 11 7 6 3 3 7 12.8 -1 8
HEALTH CARE PROV 50 342 .1 99 12 328 089 16.2 335 12 4 3 5 1 5 129 6 12
HEALTH CARE TECH 13 0.19 83 99 -16 488 091 177.7 301 0.0 5 1 4 6 6 169 -34 400
BIOTECH 17 264 108 90 18 304 081 23 512 19 7 6 3 6 5 58 8 -15
PHARMACEUTICALS 31 4.47 100 84 16 351 071 14.0 5.46 23 7 8 5 4 7 7.0 18 0
LIFE SCIENCES 3 1.83 98 106 -08 419 0% 245 463 02 5 4 3 2 6 91 3 8
FINANCIALS 156 837 120 n3 07 273 1.09 101 141 2.9 5 4 4 4 5 8.8 -10 14
BANKS 35 3.00 124 1.8 06 242 115 86 11 33 5 4 3 5 4 85 -17 17
THRIFTS & MORTGAGE FINANCE 9 0.06 135 1.8 17 25 113 6.2 0.82 37 3 4 5 5 4 6.0 -6 -1
DIV FINANCIALS 3 0.10 158 14.2 16 218 139 8.1 1.95 30 4 9 7 4 4 154 10 21
CONSUMER FINANCE 10 0.52 n3 1.6 03 315 121 7.8 1.57 2.0 6 7 3 4 4 94 12 0
CAPITAL MARKETS 49 2.55 1.8 1.6 02 276 112 n7 1.82 29 4 4 5 4 6 7.2 -6 13
MORTGAGE REITS 17 012 10.7 145 -38 252 126 7.4 0.87 13 5 6 3 5 6 03 -1 1
INSURANCE 33 2.02 15 100 15 316 093 126 163 20 6 5 5 3 5 15 0 19
INFO TECH 209 2633 109 1.5 -06 353 1.08 19.8 7.00 1.0 7 4 5 3 6 15.8 n n
INTERNET SOFTWARE 1 0.02 136 159 136 155 00 4 9 8 8 719 320 2
IT SERVICES 47 430 1.0 n3 03 338 1.07 206 514 12 7 3 6 3 6 155 10 20
SOFTWARE 91 957 109 108 01 364 099 269 2.02 06 5 5 5 3 6 193 13 18
COMMUNICA. EQUIP 8 0.64 1.6 108 08 290 1.00 125 406 2.9 4 9 4 3 7 10.7 6 10
COMPUTERS & PERIPH 10 630 99 1.8 -19 407 113 190 21.68 08 8 1 4 3 6 106 9 7
ELECTR EQUIP & INSTR 17 061 10.7 1.9 1.2 345 113 130 2.88 12 6 5 6 3 4 100 16 7
SEMICONDUCTORS 35 483 123 125 -02 288 122 14.7 422 16 8 5 6 5 5 17.0 n 3
COMMUNICATION SERVICES 52 10,51 .1 1.1 0 330 1.04 13.8 319 0.7 3 4 5 5 7 123 3 13
DIVERSIFIED TELECOM SVS 5 1.09 1.6 80 36 263 065 92 133 5.1 7 7 2 3 7 17 12 2
WIRELESS TELECOM SVS 1 022 82 183 0.65 195 241 0.0 1 6 8 8 2 522 112 70
MEDIA 16 093 135 108 27 246 1.03 108 1.9 21 6 6 6 5 5 13.1 8 10
ENTERTAINMENT 16 1.20 160 1.8 42 22 116 181 222 0.1 6 6 6 6 8 322 2 34
INTERACTIVE MEDIA & SVCS 14 7.07 104 1.6 -12 371 1.10 14.8 512 00 1 4 5 5 8 2.8 5 13
UTILITIES 60 330 9.8 83 15 332 0.67 17.5 215 30 4 5 4 2 5 80 15 10
© ELECTRIC UTILITIES 25 1.9 100 82 18 23 066 16.9 2.09 30 3 5 4 2 6 6.7 14 4
§ GAS UTILITIES 9 015 9.9 85 1.4 330 0.70 16.1 178 30 7 4 4 2 5 6.5 7 8
o MULTI-UTILITIES 15 095 94 82 12 347 066 202 224 31 5 5 3 2 5 55 -1 7
S WATER UTILITIES 2 01 86 83 03 408 0.67 297 3.04 19 7 3 4 ] 6 7.6 5 7
o) INDEP POWER PROD & ENERGY TRAD 9 014 1.0 104 06 278 092 104 261 30 5 6 6 6 5 486 nm 88
%’ REAL ESTATE 97 335 9.8 97 0.1 326 0.86 185 251 33 5 5 5 2 5 102 13 6
=) REITS 3 331 98 97 01 328 085 18.4 253 33 5 5 5 2 5 99 12 7
1] REAL ESTATE MGMT &DEV 4 0.04 127 127 0 17.5 126 28.2 161 09 9 304 391 -24
= BofA UNIVERSE 1412 100 10.9 11.0 -0.1 333 1.02 168 344 17 137 15 1
; S&P 500 503 91.87 10.8 10.9 0.1 337 1.01 162 352 17 123 1 9
‘<: Source: BofA US Equity and Quant Strategy, FactSet
S BofA GLOBAL RESEARCH
N
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Growth > Value, but expect a reversal

11 August 2022

Odd couple: Quality and Risk led amid market rally

As markets cheered what they perceived as a less hawkish Fed and interest rates
declined (10y UST yield -33bp), equities rallied with the S&P 500 index posting its best
July since the Great Depression (see US Performance Monitor). Our return-based Quality

factors (High ROE, ROA and ROC, +10.8% on avg.) outperformed other factor groups we Savita Subramanian
follow, likely benefitting from their high exposure to the Tech sector (second best E‘é?)@ & Quant Strategrst
performing sector in July, +13.5%). Risk factors also fared well (+10.5%), with High Beta e s 8 abofacom
(+13.2%) and High EPS Estimate Dispersion (+11.4%) leading the charge.

Alex Makedon
Cross-Asset & Quant Strategist

Regime Indicator still in Late Cycle, but declines further BofAS

Equity & Quant Strategy
United States

Our US Regime Indicator dedlined for the 12th consecutive month in July, where it +1 646 855 5982
remains in Late Cycle (and corroborates our economists views that we likely haven’t
fallen into recession yet), but signals an ongoing slowdown (Exhibit 10). We, therefore,
remain defensive and favor Quality and Low Risk, as well as self-financing corporates
generating high free cash flow (found in High FCF/EV and Low Price/FCF factors).

Growth lead may prove short-lived

Growth factors (+10.5%) led Value factors (+8.3%) in July, where all of the Growth
factors we follow cleared the equal weighted S&P 500 index. High Expected Long-Term
EPS Growth (+13%) was the best factor overall. High EPS Revisions (+11.4%) also led by
a wide margin, as the EPS Revision Ratio (ERR) dipped below its long-term average
(Exhibit 3). But companies seeing the most positive revisions have surprisingly not
outperformed when upward revisions within the overall market are growing more scarce:
historically, following instances when the ERR fell below its L-T average and until it
troughed, High EPS Revisions factor underperformed the index by an annualized 4.4ppt,
on avg. Also, pulled forward demand due to COVID, the supply chain disruptions and
geopolitical risks may weigh on Growth performance in coming months.

Value lagged, but watch out for a rebound

All of the Value factors we follow, except for the High Trailing and Forward EPS Yield
factors (+9.2% and +10.2%, respectively), trailed the index. Value vs Growth performance
last month was likely macro driven, as falling interest rates tend to favor long duration
growth stocks as opposed to shorter duration value stocks. But BofA’s 2022 year-end

alex.makedon@bofa.com

Jill Carey Hall, CFA
Equity & Quant Strategist
BofAS

+1 646 855 3327
jill.carey@bofa.com

Ohsung Kwon, CFA
Equity & Quant Strategist
BofAS
ohsung.kwon@bofa.com

Aybars Atalay

Equity & Quant Strategist
BofAS
aybars.b.atalay@bofa.com

Victoria Roloff

Equity & Quant Strategist
BofAS
victoria.roloff@bofa.com

Nicolas Woods
Equity & Quant Strategist
BofAS

nicolas.woods_barron@bofa.com

Exhibit 1: Bestand worst performing

screens
As of 7/31/2022

Top 5/bottom 5 screensin July

10-yr Treasury Yield forecast is 2.75%, implying a range-bound path of ratesin the Top 5 screens in July Perf.
remainder of the year. Under this scenario fundamentals and positioning may play a High Projected 5-Yr Growth 13.3%
bigger role, where inexpensive and underowned Value may fare well. Also, the high level High Beta _ 13.2%
of valuation dispersion seen today (Exhibit 17) historically preceded Value leadership. ROE (5-Yr Avg. Ad. by Deb) 12.3%

ROE (1-Yr Avg. Adj. by Debt) 11.9%
Momentum ailed; Foreign Exposure led High EPS Estimate Dispersion 114%
Momentum factors (+5.8%) trailed all other groups we follow in July. All of the S&P 500 (Equal weighted) 8.7%
Momentum factors we follow lagged the index. Momentum tends to ail as trends Bottom 5 screens in July Perf.
reverse. If Value regains its lead over Growth later in the year, Momentum is likely to Price Returns (3-Month) 3.2%

Price Returns (12-m+1-m) 3.8%

benefit. Our Foreign Exposure factor (stocks of multinational corporations, MNCs), which

_ . ,
was among the bottom five factors overall in TH, led in July. The factor tends to benefit Relative Strength (Frice/200DMA) —— 4.7%

. - . . . Relative Strength (10wk/40wk) 5.1%
from a weakening USD, which was the case in July (DXY declined 2.4% intramonth). Price Returns (12-Month) 53%
BofA'’s forecast for mild weakness in USD in 2H might lend further support for MNCs. S&P 500 (Equal weighted) 8.7%

See the Research Library for all screens/perf. data in Excel.

Source: FactSet, BofA US Equity & Quant Strategy
BofA GLOBAL RESEARCH

BofA Securities does and seeks to do business with issuers covered in its research

reports. As a result, investors should be aware that the firm may have a conflict of

interest that could affect the objectivity of this report. Investors should consider this

report as only a single factor in making their investment decision.

Refer to important disclosures on page 34 to 35. 12451636

Timestamp: 11 August 2022 01:46PM EDT

Disclaimer. The valuations and screens contained herein are
usefulin assessing comparative valuations and comparative
earningsprospect and are not inended to recommend
transactionsrelating to any spedfic security. These indicators
should be used ininvestment decisions only with other factors
including financial risk, investment risk, management
strategiesand operating and financial outlooks.


https://research1.ml.com/C?q=G-jC9XrCGGFgEz!cI-y-eg
https://research1.ml.com/C?q=WAU1jHE3iGFosyV1BbGtzA
mailto:savita.subramanian@bofa.com
mailto:alex.makedon@bofa.com
mailto:jill.carey@bofa.com
mailto:ohsung.kwon@bofa.com
mailto:aybars.b.atalay@bofa.com
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Extibft 34 EBOfA URRrse Sector/Industry Factor Evaluation (cont’d) Page 6 of 6
Asof 7/31/2022
Valuation Analysis Expectation Analysis

#of %Univ Impl. Reqd DDM Eqty. BofA P/E  Price/ Earnings (Decile) PR5yr  EPS Growth

Comp BofA  Return Return Alpha Duration Adjfleta Ratio Book Yield Surprise Risk Torp Disp Est.Rev. Growth 2022E 2023E
CONSUMER STAPLES 50 5.86 92 83 09 385 071 20.7 475 25 7 5 4 2 6 7.1 3 6
FOOD & STAPLES RETAILING 8 132 88 86 02 449 0.73 224 533 14 7 4 4 3 7 87 -2 8
BEVERAGES 11 1.68 87 85 02 40.0 0.74 26.0 7.29 24 7 6 4 2 5 7.5 6 8
FOOD PRODUCTS 22 1.04 9.6 80 16 354 0.70 16.6 2.60 25 6 3 4 3 5 73 6 2
TOBACCO 2 0.59 1.1 87 24 25.7 0.76 124 6.2 2 3 4 3 7 45 1 4
HOUSEHOLD PRODUCTS 2 1.03 84 7.2 12 400 0.57 235 26 9 6 4 2 7 37 1 10
PERSONAL PRODUCTS 5 0.20 98 103 -05 410 097 318 15.42 0.7 6 7 5 4 7 15.7 16 15
HEALTH CARE 279 14.34 103 92 1.1 359 0.84 189 413 15 5 6 4 3 6 108 8 2
HEALTH CARE EQUIP 45 2.47 92 10.0 -08 418 0.94 253 402 1.1 6 6 3 3 6 129 -2 5
HEALTH CARE PROV 51 335 10.8 95 13 339 0.89 17.3 3.50 1.1 4 3 5 2 5 12.8 5 12
HEALTH CARE TECH 12 0.18 86 9.2 -06 474 0.87 215.5 3.63 0.0 4 1 4 5 6 15.6 -27 232
BIOTECH 117 243 105 87 18 312 0.80 234 3.90 19 7 6 4 6 6 59 6 -16
PHARMACEUTICALS 31 404 99 7.9 2 355 0.69 13.7 6.44 24 4 8 5 3 7 6.9 20 -1
LIFE SCIENCES 23 1.87 12.8 105 23 31.8 097 27.8 481 02 7 4 3 2 5 18.1 -4 5
FINANCIALS 157 818 1.7 10.8 09 286 1.09 109 1.47 28 5 4 4 4 6 79 -12 14
BANKS 35 293 121 114 0.7 250 1.14 9.1 1.20 32 5 4 4 5 4 84 -17 17
THRIFTS & MORTGAGE FINANCE 9 0.06 133 11.6 17 23.6 1.14 72 092 34 3 4 4 5 4 6.0 -9 -2
DIV FINANCIALS 3 0.10 13.1 13.6 -05 27.2 1.40 10.2 224 26 8 9 7 4 7 13.1 2 15
CONSUMER FINANCE 1 0.53 10.7 1.3 -06 336 121 87 1.69 18 5 7 3 4 5 96 -14 -2
CAPITAL MARKETS 49 2.58 1.2 10.8 04 31.8 112 136 2.09 29 5 4 4 4 7 49 -12 13
MORTGAGE REITS 17 0.13 11.7 13.7 -2 24.1 1.26 82 1.03 10.1 5 6 3 5 4 6.8 -8 -3
INSURANCE 33 1.86 1n3 94 19 31.8 0.90 12.7 1.58 20 6 5 6 3 5 104 -2 20
INFO TECH 209 27.27 104 13 -09 37.7 1.09 230 7.99 09 7 4 5 4 6 154 9 12
INTERNET SOFTWARE 1 0.02 13.2 16.2 135 16.8 0.0 3 9 8 8 719 320 22
IT SERVICES 46 433 10.7 109 -02 355 1.07 22.5 5.75 1.1 6 3 6 3 5 16.9 11 19
SOFTWARE 92 9.61 10.2 105 -03 394 0.99 30.0 9.78 06 7 5 5 4 6 180 10 25
COMMUNICA. EQUIP 8 0.64 13 106 0.7 304 1.01 135 4.40 27 3 9 5 2 7 10.8 6 9
COMPUTERS & PERIPH 10 6.81 94 1.7 -23 433 1.14 233 2801 0.7 8 1 4 3 6 10.6 7 5
ELECTREQUIP & INSTR 17 0.64 10.2 1.7 -15 36.8 1.15 15.0 334 1.1 5 5 6 3 4 99 16 5
SEMICONDUCTORS 35 522 11.9 124 -05 306 124 180 493 13 7 5 6 5 5 16.9 7 3
COMMUNICATION SERVICES 53 10.02 1.1 109 02 358 1.03 149 343 0.7 2 4 4 5 8 1.2 -1 13
DIVERSIFIED TELECOM SVS 5 091 123 7.6 47 263 0.60 86 1.45 56 6 6 2 3 7 -1.9 -16 -2
WIRELESS TELECOM SVS 1 022 7.8 189 0.65 243 2.56 0.0 1 5 8 6 8 51.0 42 123
MEDIA 16 0.84 13.0 102 2.8 258 0.98 109 191 22 7 6 6 5 5 1.4 7 5
ENTERTAINMENT 16 1.26 176 1.7 59 226 118 206 2.46 0.1 2 6 6 6 9 325 17 38
INTERACTIVE MEDIA & SVCS 15 6.80 99 1.1 -12 40.1 1.07 16.1 530 0.0 1 3 3 6 8 83 1 13
UTILITIES 60 3.20 98 7.9 19 34.1 0.67 187 232 29 4 5 4 2 5 87 16 5
ELECTRIC UTILITIES 25 1.90 10.1 7.8 23 335 0.66 17.8 228 29 4 5 4 1 5 74 16 3
GAS UTILITIES 9 0.15 10.0 82 18 336 071 16.8 1.88 29 5 4 5 2 5 73 7 11
MULTI-UTILITIES 15 0.90 92 7.8 14 356 0.66 209 2.36 30 4 5 4 2 5 55 -1 7
WATERUTILITIES 2 0.1 85 80 05 422 0.68 316 323 18 6 3 4 1 5 7.6 5 7
INDEP POWER PROD & ENERGY TRAD 9 0.14 115 10.0 15 269 0.94 15.8 2.86 2.7 6 6 7 6 5 46.9 nm 16
REAL ESTATE 97 333 95 94 0.1 342 0.86 202 267 31 5 5 5 2 5 95 12 5
REITS 93 329 95 94 0.1 344 0.86 20.0 269 31 5 5 5 2 5 9.1 12 5
REAL ESTATE MGMT & DEV 4 0.04 12.2 124 -02 18.0 1.25 64.1 1.75 09 9 471 268 76
BofA UNIVERSE 1412 100.00 10.5 108 03 353 1.04 186 3.76 1.6 134 13 11
S&P 500 503 91.77 104 10.7 03 358 1.02 179 384 1.5 120 9 9

Source: BofA US Equity and Quant Strategy, FactSet

BofA GLOBAL RESEARCH
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Case 22-E-0317, et al.

Cost of Equity Calculation
Staff Electric Proxy Group

Cost of Market":
June 2022
July 2022
August 2022

Cost of Market:

Treasury Rates®:
June 2022
July 2022
August 2022
Risk Free Rate:

Market Risk Premium (MRP):

Proxy Group Beta:
Traditional CAPM ROE:
Zero Beta CAPM ROE:

Overall CAPM ROE:
DCF ROE:
Return on Equity

2/3 DCF 1/3 CAPM Weighting
Rounded:

Sources:

' Bank of America Securities, Quantitative Profiles Reports - data is

Implied Required
10.70%  10.90%
10.80% 10.90%
10.40% 10.70%

10.73%

10 year 30 year
3.14% 3.25%
2.90% 3.10%
2.90% 3.13%
3.07%

7.66%

0.88
9.84%
10.06%
9.95%

8.29%

8.84%
8.85%

average of Implied and Required Returns for S&P 500.

2 Federal Reserve Bank of St. Louis, Federal Reserve Economic Data

(FRED).

Exhibit___ (SFP-19)
Page 1 of 1
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VALUE LINE

485Lexington Avenue
New York, New York 10017-2630
Phone: (212) 907-1500 / Fax: (212) 682-6695

TheValue Linelnvestment Survey — Quality Control Procedures
Last Updated January 1, 2014

Each stock in The Value Line Investment Survey is assigned to a specific analyst. This analyst
must complete an in-depth, multi-month training program before he/she can contribute to The

Survey. The analyst will then build and maintain a customized Excel model for each company
under their coverage.

After the analyst completes the first draft of a report, it is then subject to a thorough editing
process, which includes a review from at least one senior analyst that is very familiar with that
particular industry. This may include several rounds of back-and-forth questions and other
communication.

When the senior analyst is satisfied, the report is then exposed to a number of other reviews and
checks. For instance, a fellow analyst will evaluate the report. It will also be scrutinized by Value
Line’s Statistics, Quality Control, and Proofreading Departments.

As a final check, an additional senior analyst will read the report one last time, which occurs
immediately before all reports are sent to our printer and prepared for Web site posting.

If you have any questions, concerns, or comments about Value Line’s report creation process,
please contact:

Ian Gendler
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New York State Electric and Gas Corporation
Financial Metrics forecast, April 30, 2024

$000s

Staff'
Net Income: $ 188,162
Interest Expense, Long-Term Debt 83,649
Other Income 57,000
Income Taxes 66,891
Depreciation & Amortization 226,875
Long-Term Debt’ 2,303,295
Equity’ 2,126,118
EBIT 338,702
EBITDA 622,577
Cash Flow from Operations 415,037
Changes in Other Current Assets & Liabilities
CFO pre-WC
Capitalized Interest

Depreciation on Operating Leases
Moody's CFO pre-WC, Adj. -

Dividends

Moody's CFO pre-WC-Dividends, Adj. -

Adjusted EBITDA

Capitalized Interest

Cash Interest Paid

Interest on Operating Leases

Funds from Operations, Adj. (FFO) -

EBITDA

Interest on ARO
OLA Rent Expense
Adjusted EBITDA -

LTD Interest Expense

Capitalized Interest

Interest on Pension Liability

Interest on Operating Leases

Moody's Adjusted Total Interest Expense -

Short-term Debt
Long-term Debt

Pension Liability
Operating Leases
Moody's Adjusted Debt -

Total Equity

Capitalized Interest, Taxes
Capitalized Interest, After-tax
Moody's Adjusted Capitalization -

Long-Term Debt

Asset Retirement Obligation
Pension Liability

Operating Leases

S&P Adjusted Debt -

S&P Financial Risk Ratios®

FFO/Debt 21.94% Significant
Debt/EBITDA 3.94x Significant
Moody's Financial Strength Ratios (40%)’
(CFO pre-WC + Interest)/Interest (7.5%): 5.69x A
CFO pre-WC/Debt (15%): 18.46% Baa
(CFO pre-WC-Dividends)/Debt (10%): 18.46% A
Debt/Capitalization (7.5%): 52.98% Baa
Sources:

'Reflects Staff's recommended adjustments and Companies adjustments per DPS-578

Per Companies IR Response DPS-578,

*NYSEG, the rate base is equal to the capitalization.

*S&P Global Ratings, Corporate Methodology, November 19, 2013.

5Moody‘s Investors Service, Rating Methodology, Regulated Electric and Gas Utilities, June 23, 2017.
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NYSEG?
295,704
87,405
57,000
85,549
237,728
2,361,527

2,361,527
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Rochester Gas & Electric Corporation
Financial Metrics forecast, March 31, 2021
$000s

Net Income:

Interest Expense, Long-Term Debt
Other Income

Income Taxes

Depreciation & Amortization
Long-Term Debt’

Equity3

EBIT

EBITDA

Cash Flow from Operations

Changes in Other Current Assets & Liabilities
CFO pre-WC

Capitalized Interest

Depreciation on Operating Leases

Moody's CFO pre-WC, Adj. -

Dividends

Moody's CFO pre-WC-Dividends, Adj. -

Adjusted EBITDA
Capitalized Interest

Cash Interest Paid

Interest on Operting Leases

Funds from Operations, Adj. (FFO) -

EBITDA
OLA Rent Expense

Adjusted EBITDA -

LTD Interest Expense
Capitalized Interest

Interest on Pension Liability
Interest on Operating Leases

Moody's Adjusted Total Interest Expense -

Short-term Debt
Long-term Debt
Pension Liability
Operating Leases

Moody's Adjusted Debt -

Total Equity
Capitalized Interest, Taxes
Capitalized Interest, After-tax

Moody's Adjusted Capitalization -

Long-Term Debt
Asset Retirement Obligation
Pension Liability
Operating Leases

S&P Adjusted Debt -

S&P Financial Risk Ratios*
FFO/Debt
Debt/EBITDA

Moody's Financial Strength Ratios (40%)’
(CFO pre-WC + Interest)/Interest (7.5%):
CFO pre-WC/Debt (15%):

(CFO pre-WC-Dividends)/Debt (10%):
Debt/Capitalization (7.5%):

Sources:

$

Staff'

118,032
61,513
14,000
41,867
140,217
1,457,361
1,345,257
221,412
375,629

258,249

19.10% Significant
4.30x Significant

523x A
19.27% A
19.27% A
54.18% Baa

'Reflects Staff's recommended adjustments and Companies adjustments per DPS-578

“Per Companies IR Response DPS-578,

*RG&E, the rate base is equal to the capitalization.
*S&P Global Ratings, Corporate Methodology, November 19, 2013.
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Case 22-E-0317, et al.

Criteria | Corporates | General:

Corporate Methodology

(Editor's Note: On Dec. 15, 2021, we republished this criteria article to make nonmaterial changes. See the "Revisions And
Updates" section for details.)

These criteria present S&P Global Ratings' methodology for rating corporate industrial companies
and utilities. The criteria organize the analytical process according to a common framework and
articulate the steps in developing the stand-alone credit profile (SACP) and issuer credit rating
(ICR) for a corporate entity. For the related guidance article, see "Guidance: Corporate
Methodology."

This article is related to our criteria article "Principles Of Credit Ratings."

SUMMARY OF THE CRITERIA

The criteria describe the methodology we use to determine the SACP and ICR for corporate
industrial companies and utilities. Our assessment reflects these companies' business risk
profiles, their financial risk profiles, and other factors that may modify the SACP outcome (see
"General Criteria: Stand-Alone Credit Profiles: One Component Of A Rating," for the definition of
SACP). The criteria provide clarity on how we determine an issuer's SACP and ICR and are more
specific in detailing the various factors of the analysis. The criteria also provide clear guidance on
how we use these factors as part of determining an issuer's ICR. S&P Global Ratings intends for
these criteria to provide the market with a framework that clarifies our approach to fundamental
analysis of corporate credit risks.

The business risk profile comprises the risk and return potential for a company in the markets in
which it participates, the competitive climate within those markets (its industry risk), the country
risks within those markets, and the competitive advantages and disadvantages the company has
within those markets (its competitive position). The business risk profile affects the amount of
financial risk that a company can bear at a given SACP level and constitutes the foundation for a
company's expected economic success. We combine our assessments of industry risk, country
risk, and competitive position to determine the assessment for a corporation's business risk
profile.

The financial risk profile is the outcome of decisions that management makes in the context of its
business risk profile and its financial risk tolerances. This includes decisions about the manner in
which management seeks funding for the company and how it constructs its balance sheet. It also
reflects the relationship of the cash flows the organization can achieve, given its business risk
profile, to the company's financial obligations. The criteria use cash flow/leverage analysis to
determine a corporate issuer's financial risk profile assessment.
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We then combine an issuer's business risk profile assessment and its financial risk profile
assessment to determine its anchor (see table 3). Additional rating factors can modify the anchor.
These are: diversification/portfolio effect, capital structure, financial policy, liquidity, and
management and governance. Comparable ratings analysis is the last analytical factor under the
criteria to determine the final SACP on a company.

These criteria are complemented by sector-specific provisions, included in industry-specific
criteria articles called Key Credit Factors (KCFs) or in the guidance related to this criteria article
("Guidance: Corporate Methodology"). The KCFs describe the industry risk assessments
associated with each sector and may identify sector-specific criteria that supersede certain
factors of these criteria in the analysis. "Guidance: Corporate Methodology" also provides
guidelines on the analytical factors we consider when applying "Corporate Methodology" to
certain sectors.

SCOPE OF THE CRITERIA

This methodology applies to nonfinancial corporate issuer credit ratings globally. Please see
"Recovery Rating Criteria For Speculative-Grade Corporate Issuers," and "Reflecting
Subordination Risk In Corporate Issue Ratings," for further information on our methodology for
determining issue ratings. This methodology does not apply to the following sectors, based on the
unique characteristics of these sectors, which require either a different framework of analysis or
substantial modifications to one or more factors of analysis: project finance entities, project
developers, commodities trading, investment holding companies and companies that maximize
their returns by buying and selling equity holdings over time, Japanese general trading companies,
corporate securitizations, nonprofit and cooperative organizations (other than agricultural
cooperatives), and other entities whose cash flows are primarily derived from partially owned
equity holdings.

This paragraph has been deleted.
This paragraph has been deleted.

METHODOLOGY

A. Corporate Ratings Framework

The corporate analytical methodology organizes the analytical process according to a common
framework, and it divides the task into several factors so that S&P Global Ratings considers all
salient issues. First we analyze the company's business risk profile, then evaluate its financial risk
profile, then combine those to determine an issuer's anchor. We then analyze six factors that
could potentially modify our anchor conclusion.

To determine the assessment for a corporate issuer's business risk profile, the criteria combine
our assessments of industry risk, country risk, and competitive position. Cash flow/leverage
analysis determines a company's financial risk profile assessment. The analysis then combines
the corporate issuer's business risk profile assessment and its financial risk profile assessment to
determine its anchor. In general, the analysis weighs the business risk profile more heavily for
investment-grade anchors, while the financial risk profile carries more weight for
speculative-grade anchors.

After we determine the anchor, we use additional factors to modify the anchor. These factors are:
diversification/portfolio effect, capital structure, financial policy, liquidity, and management and
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governance. The assessment of each factor can raise or lower the anchor by one or more
notches--or have no effect. These conclusions take the form of assessments and descriptors for
each factor that determine the number of notches to apply to the anchor.

The last analytical factor the criteria call for is comparable ratings analysis, which may raise or
lower the anchor by one notch based on a holistic view of the company's credit characteristics.

Corporate Criteria Framework

MODIFIERS

Diversificati
portfolio effect

Country Risk

Capital -
structure

Industry Risk

Financial policy —s—

Competitive Position SIRAD- ISSUER
ANCHOR  JECTIGIsm CREDIT
Sk RATING
PROFILE
FINANCIAL !:‘H['fﬂ
Cash Flow /Leverage g4  RISK govern
R Group or
Comparable povernment
ratings analysis influence

The three analytic factors within the business risk profile generally are a blend of qualitative
assessments and quantitative information. Qualitative assessments distinguish risk factors, such
as a company's competitive advantages, that we use to assess its competitive position.
Quantitative information includes, for example, historical cyclicality of revenues and profits that
we review when assessing industry risk. It can also include the volatility and level of profitability
we consider in order to assess a company's competitive position. The assessments for business
risk profile are: 1, excellent; 2, strong; 3, satisfactory; 4, fair; 5, weak; and 6, vulnerable.

In assessing cash flow/leverage to determine the financial risk profile, the analysis focuses on
guantitative measures. The assessments for financial risk profile are: 1, minimal; 2, modest; 3,
intermediate; 4, significant; 5, aggressive; and 6, highly leveraged.

The ICR results from the combination of the SACP and the support framework, which determines
the extent of the difference between the SACP and the ICR, if any, for group or government
influence. Extraordinary influence is then captured in the ICR. Please see "Group Rating
Methodology," and "Rating Government-Related Entities: Methodology And Assumptions," for our
methodology on group and government influence.

Ongoing support or negative influence from a government (for government-related entities), or
from a group, is factored into the SACP (see "SACP criteria"). While such ongoing support/negative
influence does not affect the industry or country risk assessment, it can affect any other factor in
business or financial risk. For example, such support or negative influence can affect: national
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industry analysis, other elements of competitive position, financial risk profile, the liquidity
assessment, and comparable ratings analysis.

The application of these criteria will result in an SACP that could then be constrained by the
relevant sovereign rating and transfer and convertibility (T&C) assessment affecting the entity
when determining the ICR. In order for the final ICR to be higher than the applicable sovereign
rating or T&C assessment, the entity will have to meet the conditions established in "Ratings
Above The Sovereign--Corporate And Government Ratings: Methodology And Assumptions."

1. Determining the business risk profile assessment

Under the criteria, the combined assessments for country risk, industry risk, and competitive
position determine a company's business risk profile assessment. Acompany's strengths or
weaknesses in the marketplace are vital to its credit assessment. These strengths and
weaknesses determine an issuer's capacity to generate cash flows in order to service its
obligations in a timely fashion.

Industry risk, an integral part of the credit analysis, addresses the relative health and stability of
the markets in which a company operates. The range of industry risk assessments is: 1, very low
risk; 2, low risk; 3, intermediate risk; 4, moderately high risk; 5, high risk; and 6, very high risk. The
treatment of industry risk is in section B.

Country risk addresses the economic risk, institutional and governance effectiveness risk,
financial system risk, and payment culture or rule of law risk in the countries in which a company
operates. The range of country risk assessments is: 1, very low risk; 2, low risk; 3, intermediate
risk; 4, moderately high risk; 5, high risk; and 6, very high risk. The treatment of country risk is in
section C.

The evaluation of an enterprise's competitive position identifies entities that are best positioned
to take advantage of key industry drivers or to mitigate associated risks more effectively--and
achieve a competitive advantage and a stronger business risk profile than that of entities that lack
a strong value proposition or are more vulnerable to industry risks. The range of competitive
position assessments is: 1, excellent; 2, strong; 3, satisfactory; 4, fair; 5, weak; and 6, vulnerable.
The full treatment of competitive position is in section D.

The combined assessment for country risk and industry risk is known as the issuer's Corporate
Industry and Country Risk Assessment (CICRA). Table 1 shows how to determine the combined
assessment for country risk and industry risk.

Table 1

Determining The CICRA

--Country risk assessment--

Industry risk 1 (very low 2 (low 3 (intermediate 4 (moderately high 5(high 6 (very high
assessment risk) risk) risk) risk) risk) risk)
1 (very low risk) 1 1 1 2 4 5
2 (low risk) 2 2 2 3 4 5
3 (intermediate risk) 3 3 3 3 4 6
4 (moderately high risk) 4 4 4 4 5 6
5 (high risk) 5 5 5 5 5 6
6 (very high risk) 6 6 6 6 6 6
www.spglobal.com/ratingsdirect November 19, 2013
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The CICRA is combined with a company's competitive position assessment in order to create the
issuer's business risk profile assessment. Table 2 shows how we combine these assessments.

Table 2

Determining The Business Risk Profile Assessment

--CICRA--
Competitive position assessment 1 2 3 4 5 6
1 (excellent) 1 1 1 2 3* 5
2 (strong) 1 2 2 3 4 5
3 (satisfactory) 2 3 3 3 4 6
4 (fair) 3 4 4 4 5 6
5 (weak) 4 5 5 5 5 6
6 (vulnerable) 5 6 6 6 6 6

*See paragraph 26.

A small number of companies with a CICRA of 5 may be assigned a business risk profile
assessment of 2 if all of the following conditions are met:

- The company's competitive position assessmentis 1.
- The company's country risk assessment is no riskier than 3.

- The company produces significantly better-than-average industry profitability, as measured by
the level and volatility of profits.

- The company's competitive position within its sector transcends its industry risks due to unique
competitive advantages with its customers, strong operating efficiencies not enjoyed by the
large majority of the industry, or scale/scope/diversity advantages that are well beyond the
large majority of the industry.

For issuers with multiple business lines, the business risk profile assessment is based on our
assessment of each of the factors--country risk, industry risk, and competitive position--as
follows:

- Country risk: We use the weighted average of the country risk assessments for the company
across all countries where companies generate more than 5% of sales or EBITDA, or where
more than 5% of fixed assets are located.

- Industry risk: We use the weighted average of the industry risk assessments for all business
lines representing more than 20% of the company's forecasted earnings, revenues or fixed
assets, or other appropriate financial measures if earnings, revenue, or fixed assets do not
accurately reflect the exposure to an industry.

- Competitive position: We assess all business lines identified above for the components
competitive advantage, scope/scale/diversity, and operating efficiency (see section D). They are
then blended using a weighted average of revenues, earnings, or assets to form the preliminary
competitive position assessment. The level of profitability and volatility of profitability are then
assessed based on the consolidated financials for the enterprise. The preliminary competitive
position assessment is then blended with the profitability assessment, as per section D.5, to
assess competitive position for the enterprise.
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2. Determining the financial risk profile assessment

Under the criteria, cash flow/leverage analysis is the foundation for assessing a company's
financial risk profile. The range of assessments for a company's cash flow/leverage is 1, minimal;
2, modest; 3, intermediate; 4, significant; b, aggressive; and 6, highly leveraged. The full treatment
of cash flow/leverage analysis is the subject of section E.

3. Merger of financial risk profile and business risk profile assessments

Anissuer's business risk profile assessment and its financial risk profile assessment are
combined to determine its anchor (see table 3). If we view an issuer's capital structure as
unsustainable or if its obligations are currently vulnerable to nonpayment, and if the obligor is
dependent upon favorable business, financial, and economic conditions to meet its commitments
on its obligations, then we will determine the issuer's SACP using "Criteria For Assigning 'CCC+',
'CCC', 'CCC-', And 'CC' Ratings." If the issuer meets the conditions for assigning 'CCC+', 'CCC',
'CCC-', and 'CC' ratings, we will not apply Table 3.

Table 3

Combining The Business And Financial Risk Profiles To Determine The Anchor

--Financial risk profile--

Business risk 6 (highly
profile 1 (minimal) 2 (modest) 3 (intermediate) 4 (significant) 5 (aggressive) leveraged)
1 (excellent) aaa/aa+ aa at+/a a- bbb bbb-/bb+
2 (strong) aa/aa- at+/a a-/bbb+ bbb bb+ bb

3 (satisfactory) a/a- bbb+ bbb/bbb- bbb-/bb+ bb b+

4 (fair) bbb/bbb- bbb- bb+ bb bb- b

5 (weak) bb+ bb+ bb bb- b+ b/b-

6 (vulnerable) bb- bb- bb-/b+ b+ b b-

When two anchor outcomes are listed for a given combination of business risk profile assessment
and financial risk profile assessment, an issuer's anchor is determined as follows:

- When a company's financial risk profile is 4 or stronger (meaning, 1-4), its anchor is based on
the comparative strength of its business risk profile. We consider our assessment of the
business risk profile for corporate issuers to be points along a possible range within its
category (e.g., "strong"). Consequently, each of these assessments that ultimately generate the
business risk profile for a specific issuer can be at the upper or lower end of such a range.
Issuers with a stronger business risk profile for the range of anchor outcomes will be assigned
the higher anchor. Those with a weaker business risk profile for the range of anchor outcomes
will be assigned the lower anchor.

- When acompany's financial risk profile is 5 or 6, its anchor is based on the comparative
strength of its financial risk profile. Issuers with stronger cash flow/leverage ratios for the
range of anchor outcomes will be assigned the higher anchor. Issuers with weaker cash
flow/leverage ratios for the range of anchor outcomes will be assigned the lower anchor. For
example, a company with a business risk profile of (1) excellent and a financial risk profile of (6)
highly leveraged would generally be assigned an anchor of 'bb+'if its ratio of debt to EBITDA
was 8x or greater and there were no offsetting factors to such a high level of leverage.
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4. Building on the anchor

The analysis of diversification/portfolio effect, capital structure, financial policy, liquidity, and
management and governance may raise or lower a company's anchor. The assessment of each
modifier can raise or lower the anchor by one or more notches--or have no effect in some cases
(see tables 4 and 5). We express these conclusions using specific assessments and descriptors
that determine the number of notches to apply to the anchor. However, this notching in aggregate
can't lower an issuer's anchor below 'b-' (see "Criteria For Assigning 'CCC+', 'CCC', 'CCC-', And 'CC'
Ratings," for the methodology we use to assign 'CCC' and 'CC' category SACPs and ICRs to issuers).

The analysis of the modifier diversification/portfolio effect identifies the benefits of diversification
across business lines. The diversification/portfolio effect assessments are 1, significant
diversification; 2, moderate diversification; and 3, neutral. The impact of this factor on an issuer's
anchor is based on the company's business risk profile assessment and is described in Table 4.
Multiple earnings streams (which are evaluated within a firm's business risk profile) that are
less-than-perfectly correlated reduce the risk of default of an issuer (see Appendix D). We
determine the impact of this factor based on the business risk profile assessment because the
benefits of diversification are significantly reduced with poor business prospects. The full
treatment of diversification/portfolio effect analysis is the subject of section F.

Table 4

Modifier Step 1: Impact Of Diversification/Portfolio Effect On The Anchor

--Business risk profile assessment--

Diversification/portfolio

effect 1 (excellent) 2(strong) 3 (satisfactory) 4 (fair) 5 (weak) 6 (vulnerable)
1 (significant diversification) +2 notches +2 notches +2 notches +1 notch +1 notch 0 notches
2 (moderate diversification) +1 notch +1 notch +1 notch +1 notch 0 notches 0 notches
3 (neutral) 0 notches 0 notches 0 notches 0 notches 0 notches 0 notches

After we adjust for the diversification/portfolio effect, we determine the impact of the other
modifiers: capital structure, financial policy, liquidity, and management and governance. We apply
these four modifiers in the order listed in Table 5. As we go down the list, a modifier may (or may
not) change the anchor to a new range (one of the ranges in the four right-hand columns in the
table). We'll choose the appropriate value from the new range, or column, to determine the next
modifier's effect on the anchor. And so on, until we get to the last modifier on the
list--management and governance. For example, let's assume that the anchor, after adjustment
for diversification/portfolio effect but before adjusting for the other modifiers, is 'a’". If the capital
structure assessment is very negative, the indicated anchor drops two notches, to 'bbb+'". So, to
determine the impact of the next modifier-—financial policy-—-we go to the column 'bbb+ to bbb-'
and find the appropriate assessment--in this theoretical example, positive. Applying that
assessment moves the anchor up one notch, to the 'a- and higher' category. In our example,
liquidity is strong, so the impact is zero notches and the anchor remains unchanged. Management
and governance is satisfactory, and thus the anchor remains 'a-' (see chart following table 5).
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Table 5

Modifier Step 2: Impact Of Remaining Modifier Factors On The Anchor

--Anchor range--

‘a-"and higher ‘bbb+’ to ‘bbb-’ ‘bb+’ to ‘bb-’ ‘b+’ and lower
Factor/Assessment
Capital structure (see
section G)
1 (Very positive) 2 notches 2 notches 2 notches 2 notches
2 (Positive) 1 notch 1 notch 1 notch 1 notch
3 (Neutral) 0 notches 0 notches 0 notches 0 notches
4 (Negative) -1 notch -1 notch -1 notch -1 notch
5 (Very negative) -2 ormore notches -2 or more notches -2 or more notches -2 notches

Financial policy (FP;
see section H)

1 (Positive)

+1 notch if M&G is
at least satisfactory

+1 notch if M&G is
at least satisfactory

+1 notch if liquidity is at
least adequate and M&G
is at least satisfactory

+1 notch if liquidity is at
least adequate and M&G
is at least satisfactory

2 (Neutral) 0 notches 0 notches 0 notches 0 notches

3 (Negative) -1to-3 notches(1)  -1to-3notches(1)  -1to-2 notches(1) -1 notch

4 (FS-4, FS-5, FS-6, N/A(2) N/A(2) N/A(2) N/A(2)

FS-6 [minus])

Liquidity (see section I)

1 (Exceptional) 0 notches 0 notches 0 notches +1 notch if FP is positive,
neutral, FS-4, or FS-5 (3)

2 (Strong) 0 notches 0 notches 0 notches +1 notch if FP is positive,
neutral, FS-4, or FS-5 (3)

3 (Adequate) 0 notches 0 notches 0 notches 0 notches

4 (Less than adequate  N/A N/A -1 notch(5) 0 notches

(4])

5 (Weak) N/A N/A N/A ‘b-" cap on SACP

Management and

governance (M&G; see

section J)

1 (Strong) 0 notches 0 notches 0, +1 notches(6) 0, +1 notches(6)

2 (Satisfactory) 0 notches 0 notches 0 notches 0 notches

3 (Fain) -1 notch 0 notches 0 notches 0 notches

4 (Weak) -2 or more -2 or more -1 or more notches(7) -1 or more notches(7)

notches(7) notches(7)

(1) Number of notches depends on potential incremental leverage. (2) See “Financial Policy,” section H.2. (3) Additional notch applies only if we
expect liquidity to remain exceptional or strong. (4) See “Methodology And Assumptions: Liquidity Descriptors For Global Corporate Issuers."
SACP is capped at ‘bb+. (5) If issuer SACP is ‘bb+’ due to cap, there is no further notching. (6) This adjustment is one notch if we have not
already captured benefits of strong management and governance in the analysis of the issuer’s competitive position. (7) Number of notches

depends upon the degree of negative effect to the enterprise’s risk profile.
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Example: How Remaining Modifiers Can Change The Anchor

d= d= d= d-
bbb+
Anchor Capital Financial Liguidity Management Final
structure policy and govermnance anchor
“Adter adjusting for diversification/ponfolio effect. See paragrapgh 33

34 Qur analysis of a firm's capital structure assesses risks in the firm's capital structure that may not
arise in the review of its cash flow/leverage. These risks include the currency risk of debt, debt
maturity profile, interest rate risk of debt, and an investments subfactor. We assess a corporate
issuer's capital structure on a scale of 1, very positive; 2, positive; 3, neutral; 4, negative; and 5,
very negative. The full treatment of capital structure is the subject of section G.

Financial policy serves to refine the view of a company's risks beyond the conclusions arising from
the standard assumptions in the cash flow/leverage, capital structure, and liquidity analyses.
Those assumptions do not always reflect or adequately capture the long-term risks of a firm's
financial policy. The financial policy assessment is, therefore, a measure of the degree to which
owner/managerial decision-making can affect the predictability of a company's financial risk
profile. We assess financial policy as 1) positive, 2) neutral, 3) negative, or as being owned by a
financial sponsor. We further identify financial sponsor-owned companies as "FS-4", "FS-5",
"FS-6", or "FS-6 (minus)." The full treatment of financial policy analysis is the subject of section H.

36. Our assessment of liquidity focuses on the monetary flows--the sources and uses of cash--that
are the key indicators of a company's liquidity cushion. The analysis also assesses the potential
for a company to breach covenant tests tied to declines in earnings before interest, taxes,
depreciation, and amortization (EBITDA). The methodology incorporates a qualitative analysis that
addresses such factors as the ability to absorb high-impact, low-probability events, the nature of
bank relationships, the level of standing in credit markets, and the degree of prudence of the
company's financial risk management. The liquidity assessments are 1, exceptional; 2, strong; 3,
adequate; 4, less than adequate; and 5, weak. An SACP is capped at 'bb+' for issuers whose
liquidity is less than adequate and 'b-' for issuers whose liquidity is weak, regardless of the
assessment of any modifiers or comparable ratings analysis. (For the complete methodology on
assessing corporate issuers' liquidity, see "Methodology And Assumptions: Liquidity Descriptors
For Global Corporate Issuers.")

The analysis of management and governance addresses how management's strategic
competence, organizational effectiveness, risk management, and governance practices shape the
company's competitiveness in the marketplace, the strength of its financial risk management, and
the robustness of its governance. The range of management and governance assessments is: 1,
strong; 2, satisfactory; 3, fair; and 4, weak. Typically, investment-grade anchor outcomes reflect
strong or satisfactory management and governance, so there is no incremental benefit.
Alternatively, a fair or weak assessment of management and governance can lead to a lower
anchor. Also, a strong assessment for management and governance for a weaker entity is viewed
as a favorable factor, under the criteria, and can have a positive impact on the final SACP
outcome. For the full treatment of management and governance, see "Methodology: Management
And Governance Credit Factors For Corporate Entities."
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5. Comparable ratings analysis

The anchor, after adjusting for the modifiers, could change one notch up or down in order to arrive
atanissuer's SACP based on our comparable ratings analysis, which is a holistic review of a
company's stand-alone credit risk profile, in which we evaluate an issuer's credit characteristics
in aggregate. A positive assessment leads to a one-notch improvement, a negative assessment
leads to a one-notch reduction, and a neutral assessment indicates no change to the anchor. The
application of comparable ratings analysis reflects the need to 'fine-tune' ratings outcomes, even
after the use of each of the other modifiers. A positive or negative assessment is therefore likely to
be common rather than exceptional.

B. Industry Risk

The analysis of industry risk addresses the major factors that S&P Global Ratings believes affect
the risks that entities face in their respective industries. (See "Methodology: Industry Risk.")

C. Country Risk

The analysis of country risk addresses the major factors that S&P Global Ratings believes affect
the country where entities operate. Country risks, which include economic, institutional and
governance effectiveness, financial system, and payment culture/rule of law risks, influence
overall credit risks for every rated corporate entity. (See "Country Risk Assessment Methodology
And Assumptions.")

1. Assessing country risk for corporate issuers

The following paragraphs explain how the criteria determine the country risk assessment for a
corporate entity. Once it's determined, we combine the country risk assessment with the issuer's
industry risk assessment to calculate the issuer's CICRA (see section A, table 1). The CICRA is one
of the factors of the issuer's business risk profile. If an issuer has very low to intermediate
exposure to country risk, as represented by a country risk assessment of 1, 2, or 3, country risk is
neutral to anissuer's CICRA. But if an issuer has moderately high to very high exposure to country
risk, as represented by a country risk assessment of 4, 5, or 6, the issuer's CICRA could be
influenced by its country risk assessment.

Corporate entities operating within a single country will receive a country risk assessment for that
jurisdiction. For entities with exposure to more than one country, the criteria prospectively
measure the proportion of exposure to each country based on forecasted EBITDA, revenues, or
fixed assets, or other appropriate financial measures if EBITDA, revenue, or fixed assets do not
accurately reflect the exposure to that jurisdiction.

Arriving at a company's blended country risk assessment involves multiplying its
weighted-average exposures for each country by each country's risk assessment and then adding
those numbers. For the weighted-average calculation, the criteria consider countries where the
company generates more than 5% of its sales or where more than 5% of its fixed assets are
located, and all weightings are rounded to the nearest 5% before averaging. We round the
assessment to the nearest integer, so a weighted assessment of 2.2 rounds to 2, and a weighted
assessment of 2.6 rounds to 3 (see table 6).
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Table 6

Hypothetical Example Of Weighted-Average Country Risk For A Corporate Entity

Weighting (% of Weighted country

Country business*) Country risk§ risk

Country A 45 1 0.45

Country B 20 2 0.4

Country C 15 1 0.15

Country D 10 4 0.4

Country E 10 2 0.2
Weighted-average country risk assessment (rounded to  -- - 2

the nearest whole number)

*Using EBITDA, revenues, fixed assets, or other financial measures as appropriate. §0n a scale from 1-6, lowest to highest risk.

A weak link approach, which helps us calculate a blended country risk assessment for companies
with exposure to more than one country, works as follows: If fixed assets are based in a higher-risk
country but products are exported to a lower-risk country, the company's exposure would be to
the higher-risk country. Similarly, if fixed assets are based in a lower-risk country but export
revenues are generated from a higher-risk country and cannot be easily redirected elsewhere, we
measure exposure to the higher-risk country. If a company's supplier is located in a higher-risk
country, and its supply needs cannot be easily redirected elsewhere, we measure exposure to the
higher-risk country. Conversely, if the supply chain can be re-sourced easily to another country,
we would not measure exposure to the higher risk country.

Country risk can be mitigated for a company located in a single jurisdiction in the following narrow
case. For a company that exports the majority of its products overseas and has no direct exposure
to a country's banking system that would affect its funding, debt servicing, liquidity, or ability to
transfer payments from or to its key counterparties, we could reduce the country risk assessment
by one category (e.g., 5 to 4) to determine the adjusted country risk assessment. This would only
apply for countries where we considered the financial system risk subfactor a constraint on the
overall country risk assessment for that country. For such a company, other country risks are not
mitigated: economic risk still applies, albeit less of a risk than for a company that sells
domestically (potential currency volatility remains a risk for exporters); institutional and
governance effectiveness risk still applies (political risk may place assets at risk); and payment
culture/rule of law risk still applies (legal risks may place assets and cross-border contracts at
risk).

Companies will often disclose aggregated information for blocks of countries, rather than
disclosing individual country information. If the information we need to estimate exposure for all
countries is not available, we use regional risk assessments. Regional risk assessments are
calculated as averages of the unadjusted country risk assessments, weighted by gross domestic
product of each country in a defined region. The criteria assess regional risk on a 1-6 scale
(strongest to weakest). Please see Appendix A, Table 26, which lists the constituent countries of
the regions.

If an issuer does not disclose its country-level exposure or regional-level exposure, its individual
country risk exposures or regional exposures will be estimated.
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2. Adjusting the country risk assessment for diversity

We will adjust the country risk assessment for a company that operates in multiple jurisdictions
and demonstrates a high degree of diversity of country risk exposures. As a result of this
diversification, the company could have less exposure to country risk than the rounded weighted
average of its exposures might indicate. Accordingly, the country risk assessment for a corporate
entity could be adjusted if an issuer meets the conditions outlined in paragraph 49.

The preliminary country risk assessment is raised by one category to reflect diversity if all of the
following four conditions are met:

- Ifthe company's head office, as defined in paragraph 51, is located in a country with a risk
assessment stronger than the preliminary country risk assessment;

- Ifno country, with a country risk assessment equal to or weaker than the company's
preliminary country risk assessment, represents or is expected to represent more than 20% of
revenues, EBITDA, fixed assets, or other appropriate financial measures;

- Ifthe company is primarily funded at the holding level, or through a finance subsidiary in a
similar or stronger country risk environment than the holding company, or if any local funding
could be very rapidly substituted at the holding level; and

- Ifthe company's industry risk assessment is '4' or stronger.

The country risk assessment for companies that have 75% or more exposure to one jurisdiction
cannot be improved and will, in most instances, equal the country risk assessment of that
jurisdiction. But the country risk assessment for companies that have 75% or more exposure to
one jurisdiction can be weakened if the balance of exposure is to higher risk jurisdictions.

We consider the location of a corporate head office relevant to overall risk exposure because it
influences the perception of a company and its reputation--and can affect the company's access
to capital. We determine the location of the head office on the basis of 'de facto' head office
operations rather than just considering the jurisdiction of incorporation or stock market listing for
public companies. De facto head office operations refers to the country where executive
management and centralized high-level corporate activities occur, including strategic planning
and capital raising. If such activities occur in different countries, we take the weakest country risk
assessment applicable for the countries in which those activities take place.

D. Competitive Position

Competitive position encompasses company-specific factors that can add to, or partly offset,
industry risk and country risk--the two other major factors of a company's business risk profile.

Competitive position takes into account a company's: 1) competitive advantage, 2) scale, scope,
and diversity, 3) operating efficiency, and 4) profitability. A company's strengths and weaknesses
on the first three components shape its competitiveness in the marketplace and the sustainability
or vulnerability of its revenues and profit. Profitability can either confirm our initial assessment of
competitive position or modify it, positively or negatively. A stronger-than-industry-average set of
competitive position characteristics will strengthen a company's business risk profile. Conversely,
a weaker-than-industry-average set of competitive position characteristics will weaken a
company's business risk profile.

These criteria describe how we develop a competitive position assessment. They provide guidance
on how we assess each component based on a number of subfactors. The criteria define the
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weighting rules applied to derive a preliminary competitive position assessment. And they outline
how this preliminary assessment can be maintained, raised, or lowered based on a company's
profitability. S&P Global Ratings' competitive position analysis is both qualitative and
quantitative.

1. The components of competitive position

A company's competitive position assessment can be: 1, excellent; 2, strong; 3, satisfactory; 4,
fair; 5, weak; or 6, vulnerable.

The analysis of competitive position includes a review of:
- Competitive advantage;

- Scale, scope, and diversity;

- Operating efficiency; and

- Profitability.

We follow four steps to arrive at the competitive position assessment. First, we separately assess
competitive advantage; scale, scope, and diversity; and operating efficiency (excluding any
benefits or risks already captured in the issuer's CICRA assessment). Second, we apply weighting
factors to these three components to derive a weighted-average assessment that translates into a
preliminary competitive position assessment. Third, we assess profitability. Finally, we combine
the preliminary competitive position assessment and the profitability assessment to determine
the final competitive position assessment. Profitability can confirm, or influence positively or
negatively, the competitive position assessment.

We assess the relative strength of each of the first three components by reviewing a variety of
subfactors (see table 7). When quantitative metrics are relevant and available, we use them to
evaluate these subfactors. However, our overall assessment of each component is qualitative. Our
evaluation is forward-looking; we use historical data only to the extent that they provide insight
into future trends.

We evaluate profitability by assessing two subcomponents: level of profitability (measured by
historical and projected nominal levels of return on capital, EBITDA margin, and/or sector-specific
metrics) and volatility of profitability (measured by historically observed and expected fluctuations
in EBITDA, return on capital, EBITDA margin, or sector specific metrics). We assess both
subcomponents in the context of the company's industry.
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Table 7
Competitive Position Components And Subfactors
Component Explanation Subfactors
L. Competitive advantage The strategic positioning and = Strategy
1SEE' .ﬂppEl’ldiI Er section 1] attractiveness to customers of - EhF[e,ré,nuat|onllfun|quenéssfpmducl
a company’s products or positicning/bundling
services, and the fragility or e Brand tai o et
sustainability of its business e e
model = Product and/or service quality
= Barriers to entry and customers” switching
costs
= Technological sdvantage and capabilities
and vulnerability to/ability to drive
technological displacement
= Asset base characteristics
2. Seale, stope, and diversity -”.‘E cc.\r!l:entratinn or » Diversity of products or services
[see Appendix B, sectiaon 2) diversification of business » Geographic diversity
activities « Yolumes, size of markets and revenues,
and market share
® Maturity of products or services
3. Operating efficiency (see The guality and flexibility of a » Cost structure
Appendix B, section 3] comparty's asset base and itS o pranufacturing processes
cost management and * Worki ital
e arking capita
management
= Technology
4. Profitability # Level of profitability (historical and projected

return on capital, EBITDA margin, andfar
sectar-relevant measure)

= Volatility of profitability

[0} Standard & Poor's 2013.

2. Assessing competitive advantage, scale, scope, and diversity, and
operating efficiency

We assess competitive advantage; scale, scope, and diversity; and operating efficiency as: 1,
strong; 2, strong/adequate; 3, adequate; 4, adequate/weak; or 5, weak. Tables 8, 9, and 10 provide
guidance for assessing each component.

In assessing the components' relative strength, we place significant emphasis on comparative
analysis. Peer comparisons provide context for evaluating the subfactors and the resulting
component assessment. We review company-specific characteristics in the context of the
company's industry, not just its narrower subsector. (See list of industries and subsectors in
Appendix B, table 27.) For example, when evaluating an airline, we will benchmark the assessment
against peers in the broader transportation-cyclical industry (including the marine and trucking
subsectors), and not just against other airlines. Likewise, we will compare a home furnishing
manufacturer with other companies in the consumer durables industry, including makers of
appliances or leisure products. We might occasionally extend the comparison to other industries
if, for instance, a company's business lines cross several industries, or if there are a limited
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number of rated peers in an industry, subsector, or region. Additionally, our qualitative
assessment of a company's competitive position can be influenced by environmental and social
credit factors that, in our view, could positively or negatively affect an obligor's competitive
position. If material and sufficiently certain, we could, for example, capture such environmental
and social credit factors in the subfactors of brand reputation and cost structure. For example, a
negative compliance track record, or the prospect of rapidly increasing pressure with respect to
carbon emissions regulation, can result in wide-ranging adverse credit impacts, including a
decline in market position and a significant hit to brand reputation.

An assessment of strong means that the company's strengths on that component outweigh its
weaknesses, and that the combination of relevant subfactors results in lower-than-average
business risk in the industry. An assessment of adequate means that the company's strengths
and weaknesses with respect to that component are balanced and that the relevant subfactors
add up to average business risk in the industry. A weak assessment means that the company's
weaknesses on that component override any strengths and that its subfactors, in total, reveal
higher-than-average business risk in the industry.

Where a component is not clearly strong or adequate, we may assess it as strong/adequate. A
component that is not clearly adequate or weak may end up as adequate/weak.

Although we review each subfactor, we don't assess each individually--and we seek to understand
how they may reinforce or weaken each other. Acomponent's assessment combines the relative
strengths and importance of its subfactors. For any company, one or more subfactors can be
unusually important--even factors that aren't common in the industry. The industry KCF articles
or "Guidance: Corporate Methodology" can identify subfactors that are consistently more
important, or happen not to be relevant, in a given industry.

Not all subfactors may be equally important, and a single one's strength or weakness may
outweigh all the others. For example, if notwithstanding a track record of successful product
launches and its strong brand equity, a company's strategy doesn't appear adaptable, in our view,
to changing competitive dynamics in the industry, we will likely not assess its competitive
advantage as strong. Similarly, if its revenues came disproportionately from a narrow product line,
we might view this as compounding its risk of exposure to a small geographic market and, thus,
assess its scale, scope, and diversity component as weak.

From time to time companies will, as a result of shifting industry dynamics or strategies, expand
or shrink their product or service lineups, alter their cost structures, encounter new competition,
or have to adapt to new regulatory environments. In such instances, we will reevaluate all relevant
subfactors (and component assessments).
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Table &

Competitive Advantage As

Qualifier What it means

Guidance

Strong « The company has a major competithe

advantage due to ane or a
combination of factors that supports
revenue and profit growth, combined
with lower-than-average valatility of
profits.

= There are strong prospects that the
company can sustain this advantage
over the lang berm,

» This should enable the company to
withstand economic downtums and
competitive and technological threats
berter than its competitors can,

« ANy weaknesses in one of mare
subfactors are more than offset by
stremgths in other subfactors that
produce sustainable and profitable
revenue growth,

o The company’s business strategy is highly consistent with, and
adaptable to, industry trends and canditions and supports it
leadership in the marketplace,

» It consistently develops and markets well-differentiated
praducts or services, aligns products with market demand, and
enhances the attractiveness or unigueness of its value
propasition through bundling.

» lts superior track record of product development, service
guality, and custamer satistaction and retention support its
ability to maintain or improve its market share,

» Its products or services command a clear price premium
relative to its competitors’ thanks to its brand equity,
technological leadership, or quality of service; it is able to
sustaln this advantage with innovation and effective
marketing.

+ It benefits from barriers te entry from regulation, market
characteristics, or intrinsic benefits [such as patents,
technology, or customer relationships) that effectively reduce
the threat of new competition.,

+ It has dernonstrated a commitment and ability to effectively
reimast inits asset base, as ovidenced by a continuous
pipeline of new products and/or improvement in key
capahilities, such as emplayes retention, customer care,
distribution, and supplier relations. These tangible and
Intangible assets support long term prospects of sustainable
and profitable growth.

Adequate  » The company has some competitive
advantages, but not so large as to
create a superior business model or
durable benefit compared ta its
peers,

= |t has seme but not all drivers of
competitiveness. Certain factors
support the business’ long-term
viability and should result in average
profitability and average profit
wolatility during recessions or
periods of increased competition.
However, these drivers are partially
offset by the company’s
disadvantages or lack of
sustainability of other factors.

www.spglobal.com/ratingsdirect

L]

The company's strategy is well adapted to marketplace
conditions, but it is not necessarily a leader in setting
imndustry trends.

It exhibits neither superior nor subpar abilities with respect
to product or service differentiation and positioning,

Its products command no price premium or advantage
relative ta competing brands as a result of its brand equity
or its technological positioning.

It may enjoy some barriers ta entry that provide some
defense against competitors but don't overpower them, It
faces some risk of product/service displacement or
substitution longer term.

Its metrics of product or service guality and customer
satisfaction or retention are in line with its industry's
average. The company could lose customers ta
competitors if it makes operational missteps.

Its z=set profile does not exhibit particularly superior or
inferior characteristics compared to other industry
participants, These assets generate consistent revenue
ardd profit growth although long-term prospects are
subject ta =ome uncertainty.
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‘Weak + The company has few, if any, *
competitive advantages and a
number of competitive .
disadvantages.
+ Berause the company lacks many
competitive advantages, its long- .

term prospects are uncertain, and its
profit valatility is likely to be higher
than average for its industry.

« The company is less likely than its
competitors to withstand economic,
competitive, or technological
threats,

« Alternatively, the company has
weaknesses in one or more
subfactors that could keep its
profitability below average and its
profit volatility above average during
ecanamic downtums or periods of
increased competition,

The company’s strategy is inconsistent with, or not well
adapted to, marketplace trends and conditions.

There is evidence of little innovation, slowness in
developing and marketing new products, an inability to
raize prices, andfor ineffective bundling.

Its products generally enjoy no price premium relative to
competing brands and it often has to sell its products at a
loweer price than its peers can command,

It has suffered or is at risk of suffering customer defections
due to falling quality and because customers perceive its
products or services to be less valuable than those of its
competitors.

Its revenues and market shares are vulnerable to
aggressive pricing by existing or new competitors or to
technolbogical displacement risks over the near to medium
term.

Its metrics of product or service guality and customer
satisfaction or retention are weaker than the industry
average.

It reinvestment in its business is lower than its peers’, its
ability to retain operational talent is limited, its
distribution network is inefficient, and its revenue could
stagnate or decline as result.

0 Standard & Poor's 2013,

www.spglobal.com/ratingsdirect

THIS WAS PREPARED EXCLUSIVELY FOR USER MIKE AUGSTELL.
NOT FOR REDISTRIBUTION UNLESS OTHERWISE PERMITTED.

November 19, 2013

17



Case 22-E-0317, et al.

Exhibit___ (SFP-22)
Page 18 of 87

Criteria | Corporates | General: Corporate Methodology

Table 9

Scale, Scope, And Diversity

Qualifier What it means

Guidance

Strong « Thecompany's overall scale, scope,

and diversity supports stable
revenues and profits by rendering it
essentially invulnerable to all but
the most disnuptive combinations of
adverse factors, events, or trends.

« Its significant advantages in scale,
scope, and diversity enable it to
withstand economic, regional,
competitive, and technological
threats better than its competitors
can.

The company’s range of products or services is among the
most eomprehensive in its sector. It derives its revenuse
and profits from a broader set of products or services than
the industry average.

Ite products and serices enjoy industry-leading market
shares relative to other participants in its industry,

It does not rely on a particular customer or small group of
custemers. If it does, the customer(s] isfare of high credit
quality, their demand s highly sustainable, ar the
company and its customer(s) have significant
interdependence.

It does nat depend on any particular supplier or related
group of suppliers that it could not easily replace, IF it
does, the supplier(s) isfare of high credit quality, or the
company and its supplien|s) have significant
interdependence.

It enjoys broader geographic diversity than its peers and
doesn't overly depend on a single regional or local market.
If it does, the market is local, often for regulatory reasons.
The company’s prodisction of service centers are
diversified across several locations.

It holds a strategic investment that provides positive
business diversification.

Adequate » The company’s overall scale, scope,
and diversity is comparable to its
peers’.

» [t5 ability to withstand economic,
competitive, or technological .
threats is comparable to the ability
of others within its sector.

-

www.spglobal.com/ratingsdirect

The company has a broad range of products or services
compared with its competitors and doesn't depend on a
particular product or service for the majority of its
revenues and prafits.

Itz market share is average compared with that of its
competitors,

Its dependence on or concentration of key customers is no
higher than the industry average, and the boss of a top
customer would be unlikely to pose a high rizk to its
business stability.

It ism't averly dependent on any supplier or regional group
of suppliers that it couldn’t easily replace.

It doesn't depend excessively on a single local ar regional
market, and its geographic footprint of production and
revenue compares with that of other industry participants.
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Weak « The company’s lack of scale, scope,
ard diversity compromises the
stability and sustainability of its
revenues and prafits.

» The company’s wulnerability to, or
reliance on, various elements of
scale, scope, and diversity leaves it
less likely than its competitors to
withstand economic, competitive, or
technological threats.

The company’s product ar service lineup is somewhat
limited compared to those of its sector peers. The
company derives its profits from a narrow group of
products or services, and has not achieved significant
market share compared with its peers.

Demand far its products or services s lower than for its
competitors’, and this trend isn't improving.

It relies heavily on a particular customer or small group of
custemers, and the characteristics of the customer base
do not mitigate this nsk,

It depends on a particular supplier or group of suppliers,
which it would not be able to eazily replace withouwt
incurring high switching costs,

It depends disproportionately on a single local or regional
economy for selling its goods or services, and the
company's industry is global.

Key production assets are concentrated by location, and
the company has limited ability to quickly replace them
without incurring high costs relative to its profits,

© Standard & Poor's 2013

Table 10

Operating Efficiency Assessment

Qualifier  What it means

Guidance

Strang « The company Maximizes revenues
and profits via intelligent use of
aszets and by minimizing costs and
increasing efficiency.

« The company’s cost structure should
enable it to withstand economic
downturns better than its peers.

The company has a lower cost structure than its peers
resulting in higher profits or marging even if capacity
utilization or demand are well below ideal levels and
during down economic and industry cycles.,

It has demonstrated itz ability to efficiently manage fixed
and variable costs in cyclical downturns, and has a history
of successiul and often ongaing cost reductions programs,

Its capacity utilization is choze to optimal at the peak of the
industry cycle and cutperforms the industry average over
the cycle,

It has demanstrated that it can paszs along increases in
input costs and we expect this will continue.,

It has a wery high ability to adjust production and labor
costs in response to changes in demand without
repercussions for preduct quality, or has demaonstrated
the ability to operate very profitably in a more costly or
less flexible labor enviranment,

Itz suppliers have demanstrated an ability to meet swings
in dermand without causing bottlenecks or quality issues,
and can absorb all but the most severe supply chain
disruptions,

It has superior working capital management, as evidenced
by a consiskently better-than-average “cash conversion
cyele” and other working capital metnics, supporting
higher cash flow and lower funding costs.

Its investrrents in bechnology are likely to increase revenss

provwth and/or iImprove its cost structure and operating
efficiency.
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Adequate = A combination of cost structure and
efficiency should support
sustainable profits with average
profit volatility relative to the
company's peers, ks cost structure
is similar ta its peers’,

The company has demonstrated the ability to manage
some fixed and maost variable costs except during periods
of extremely weak demand, and has some history of
cutting costs in good and bad tirmes.

Its cost structure permits some profitability even if capacity
utilization or customer demand is well below ideal levels.
The company can at least break even during mast of the
industry/demand cycle.

Its cost structure iz in line with itz peers”. For example, its
selling, peneral, and administrative (S08&A) expense as a
percent of revenue is similar to ts peers’ and is likely to be
stable,

It has demonstrated an ability to adjust labor costs in most
seenarios without hurting product cutput and quality, or
can operate profitability In a maore costly or less flexible
labor environment; it has some success passing on input
cost increases, although perhaps only partially or with
time lag.
Its suppliers have met typical swings in demand without
causing widespread bottlenecks or quality issues, and the
company has some capacity to withstand limited supply
chain disruptions.
It has good working capital management, evidenced by its
cash conversion cytle and working capital metrics that are
o par with its peers’,
Its investments in technology are likely to help it at least
maintain its cost structure and current level of operating
efficiency.

Weak = The company’s operating efficiency
leaves it with lower profitability
than its peers” due to lower asset
utilization and/or a higher, less
flexible cast structure.

« The company’s cost structure permits better-than-marginal

praofitability only if capacity utilization is at the top of the
cyicle oF during periads of strong demand. The company
nieeds solid and sustained industry conditions to generate
fair profitability.

It has limited success or capability of managing fixed costs
and even most typically variable costs are fixed in the next
Do to Ehree years.

It has a limited track record of successful cost reductions,
such as reducing labor costs in the face of swings in
demand, or it has limited ability to pass along increases in
input costs.

Its eosts are higher than its peers’. For example, the
company's SG8A expense as a percent of revenue is above
that of its peers, and likely to remain so.

Its suppliers may face bottlenecks or quality issues in the
event of modest swings in demand, or have limited
technodogical capabilities, There |s evidence that a limited
supply chain disruption would make it difficult for
suppliers to meet their commitments to the company.

Its weorking capital management is weak, as evidenced by
working capital metrics that are significantly worse than
those of its peers, resulting in lower cash flow and higher
funding costs.

It lacks investments in technology, which could hurt is
revenue growth and/or result in a higher cost structure
and less efficient operaticns relative to its peers’.

& Standard & Poor's 2013,
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3. Determining the preliminary competitive position assessment: Competitive

position group profile and category weightings

After assessing competitive advantage; scale, scope, and diversity; and operating efficiency, we
determine a company's preliminary competitive position assessment by ascribing a specific
weight to each component. The weightings depend on the company's Competitive Position Group

Profile (CPGP).

There are six possible CPGPs: 1) services and product focus, 2) product focus/scale driven, 3)
capital or asset focus, 4) commodity focus/cost driven, 5) commodity focus/scale driven, and 6)
national industry and utilities (see table 11 for definitions and characteristics).

Table 11

Competitive Position Group Profile (CPGP)

Definition and characteristics

Examples

Services and
product focus

Brands, product quality or technology, and service
reputation are typically key differentiating factors for
competing in the industry. Capital intensity is typically
low to moderate, although supporting the brand often
requires ongoing reinvestment in the asset base.

Typically, these are companies in
consumer-facing light manufacturing or
service industries. Examples include branded
drug manufacturers, software companies,
and packaged food.

Product
focus/scale driven

Product and geographic diversity, as well as scale and
market position are key differentiating

factors. Sophisticated technology and stringent quality
controls heighten risk of product concentration.
Product preferences or sales relationships are more
important than branding or pricing. Cost structure is
relatively unimportant.

The sector most applicable is medical
device/equipment manufacturers,
particularly at the higher end of the
technology scale. These companies largely
sell through intermediaries, as opposed to
directly to the consumer.

Capital or asset Sizable capital investments are generally required to

Heavy manufacturing industries typically fall

focus sustain market position in the industry. Brand into this category. Examples include telecom
identification is of limited importance, although product infrastructure manufacturers and
and service quality often remain differentiating factors. semiconductor makers.

Commaodity Cost position and efficiency of production assets are Typically, these are companies that

focus/costdriven  more important than size, scope, and diversification.

Brand identification is of limited importance

manufacture products from natural
resources that are used as raw materials by
other industries. Examples include forest and
paper products companies that harvest
timber or produce pulp, packaging paper, or
wood products.

Commodity
focus/scale driven

Pure commodity companies have little product
differentiation, and tend to compete on price and
availability. Where present, brand recognition or
product differences are secondary or of less

Examples range from pure commodity
producers and most oil and gas upstream
producers, to some producers with modest
product or brand differentiation, such as
commodity foods.

importance.
National Government policy or control, regulation, and taxation
industries and and tariff policies significantly affect the competitive
utilities dynamics of the industry (see paragraphs 72-73).

An example is a water-utility company in an
emerging market.

The nature of competition and key success factors are generally prescribed by industry
characteristics, but vary by company. Where service, product quality, or brand equity are
important competitive factors, we'll give the competitive advantage component of our overall
assessment a higher weighting. Conversely, if the company produces a commodity product,
differentiation comes less into play, and we will more heavily weight scale, scope, and diversity as

well as operating efficiency (see table 12).
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Table 12

Competitive Position Group Profiles (CPGPs) And Category Weightings

--(%)--

Component Services Product Capitalor Commodity Commodity National
and product focus/scale asset focus/cost focus/scale industries and
focus driven focus driven driven utilities

1. Competitive 45 35 30 15 10 60

advantage

2. Scale, scope, and 30 50 30 35 55 20

diversity

3. Operating efficiency 25 15 40 50 35 20

Total 100 100 100 100 100 100

Weighted-average 1.0-5.0 1.0-5.0 1.0-5.0 1.0-5.0 1.0-5.0 1.0-5.0

assessment*

*1 (strong), 2 (strong/adequate), 3 (adequate), 4 (adequate/weak), 5 (weak).

We place each of the defined industries (see Appendix B, table 27) into one of the six CPGPs (see
above and Appendix B, table 27). This is merely a starting point for the analysis, since we recognize
that some industries are less homogenous than others, and that company-specific strategies do
affect the basis of competition.

In fact, the criteria allow for flexibility in selecting a company's group profile (with its category
weightings). Reasons for selecting a profile different than the one suggested in the guidance table
could include:

- Theindustry is heterogeneous, meaning that the nature of competition differs from one
subsector to the next, and possibly even within subsectors. The KCF article for the industry or
the relevant section in "Guidance: Corporate Methodology" will identify such circumstances.

- Acompany's strategy could affect the relative importance of its key factors of competition.

For example, the standard CPGP for the telecom and cable industry is services and product focus.
While this may be an appropriate group profile for carriers and service providers, an infrastructure
provider may be better analyzed under the capital or asset focus group profile. Other examples: In
the capital goods industry, a construction equipment rental company may be analyzed under the
capital or asset focus group profile, owing to the importance of efficiently managing the capital
spending cycle in this segment of the industry, whereas a provider of hardware, software, and
services for industrial automation might be analyzed under the services and product focus group
profile, if we believe it can achieve differentiation in the marketplace based on product
performance, technology innovation, and service.

In some industries, the effects of government policy, regulation, government control, and taxation
and tariff policies can significantly alter the competitive dynamics, depending on the country in
which a company operates. That can alter our assessment of a company's competitive advantage;
scale, size, and diversity; or operating efficiency. When industries in given countries have risks
that differ materially from those captured in our global industry risk profile and assessment (see
"Methodology: Industry Risk," section B), we will weight competitive advantage more heavily to
capture the effect, positive or negative, on competitive dynamics. The assessment of competitive
advantage; scale, size, and diversity; and operating efficiency will reflect advantages or
disadvantages based on these national industry risk factors. Table 13 identifies the
circumstances under which national industry risk factors are positive or negative.
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Table 13

National Industry Risk Factors

Mational industry risk factors are positive  Government policy including regulation, ownership, and taxation is
supportive and has a good track record of mitigating risks to the
stability of industry margins.

* Any povernment ownership, tariff, and taxation policy supports
prowth prospects for revenues and profit generation.

# There is very little discernible risk of negative policy, regulatory,
owmnership, or taxation changes that could threaten business
stability.

Mational industry risk factars are negative + Government policy and regulation has a weak track record of

stabilizing margins and reducing industry risks.

* Ay government ownership, tariff, and taxation palicy
underming prowth prospects for revenuees and profit
generation.

* There is an increasing rizk of nregative policy, cwnership, and
tamation changes that could undermine industry stability.

2 Standard & Poor's 2013,

When national industry risk factors are positive for a company, typically they support revenue
growth, profit growth, higher EBITDA margins, and/or lower-than-average volatility of profits.
Often, these benefits provide barriers to entry that impede or even bar new market entrants, which
should be reflected in the competitive advantage assessment. These benefits may also include
risk mitigants that enable a company to withstand economic downturns and competitive and
technological threats better in its local markets than its global competitors can. The scale, scope,
and diversity assessment might also benefit from these policies if the company is able to
withstand economic, regional, competitive, and technological threats better than its global
competitors can. Likewise, the company's operating efficiency assessment may improve if, as a
result, it is better able than its global competitors to withstand economic downturns, taking into
account its cost structure.

Conversely, when national industry risk factors are negative for a company, typically they detract
from revenue growth and profit growth, shrink EBITDA margins, and/or increase the average
volatility of profits. The company may also have less protection against economic downturns and
competitive and technological threats within its local markets than its global competitors do. We
may also adjust the company's scale, scope, and diversity assessment lower if, as a result of these
policies, it is less able to withstand economic, regional, competitive, and technological threats
than its global competitors can. Likewise, we may adjust its operating efficiency assessment
lower if, as a result of these policies, it is less able to withstand economic downturns, taking into
account the company's cost structure.

An example of when we might use a national industry risk factor would be for a
telecommunications network owner that benefits from a monopoly network position, supported by
substantial capital barriers to entry, and as a result is subject to regulated pricing for its services.
Accordingly, in contrast to a typical telecommunications company, our analysis of the company's
competitive position would focus more heavily on the monopoly nature of its operations, as well as
the nature and reliability of the operator's regulatory framework in supporting future revenue and
earnings. If we viewed the regulatory framework as being supportive of the group's future earnings
stability, and we considered its monopoly position to be sustainable, we would assess these
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national industry risk factors as positive in our assessment of the group's competitive position.

The weighted average assessment translates into the preliminary competitive position
assessment on a scale of 1 to 6, where one is best. Table 14 describes the matrix we use to
translate the weighted average assessment of the three components into the preliminary
competitive position assessment.

Table 14

Translation Table For Converting Weighted-Average Assessments Into Preliminary
Competitive Position Assessments

Weighted average assessment range Preliminary competitive position assessment
1.00 - 1.50 1
>1.60 - 2.25 2
>2.25-3.00 3
>3.00-3.75 4
>3.75 - 4.50 5
>4.50 - 5.00 6

4, Assessing profitability
We assess profitability on the same scale of 1 to 6 as the competitive position assessment.

The profitability assessment consists of two subcomponents: level of profitability and the
volatility of profitability, which we assess separately. We use a matrix to combine these into the
final profitability assessment.

a) Level of profitability

The level of profitability is assessed in the context of the company's industry. We most commonly
measure profitability using return on capital (ROC) and EBITDA margins, but we may also use
sector-specific ratios. Importantly, as with the other components of competitive position, we
review profitability in the context of the industry in which the company operates, not justin its
narrower subsector. (See list of industries and subsectors in Appendix B, table 27.)

We assess level of profitability on a three-point scale: above average, average, and below average.
We may establish numeric guidance, for instance by stating that an ROC above 12% is considered
above average, between 8%-12% is average, and below 8% is below average for the industry, or by
differentiating between subsectors in the industry. In the absence of numeric guidance, we
compare a company against its peers across the industry. When establishing numeric guidance
for assessing profitability within an industry or subsector, we typically consider the distribution of
profitability measures across rated issuers in the sector. Depending on the shape of the
distribution, we choose logical breakpoints between above average, average, and below average
profitability. For instance, for a distribution that resembles a normal curve, we typically assess the
top quartile of the relevant profitability indicator to be above average, the two middle quartiles
average, and the bottom quartile below average. For a relatively flat distribution curve, we typically
assess the top third to be above average, the middle third to be average, and the bottom third to
be below average. We also may take averages of historical data or adjust the thresholds between
the three ranges to consider factors such as variation over the business cycle and across regions.
Finally, we may incorporate our expertise in the sector to adjust for underlying M&A trends or
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