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Capital Asset Pricing Model
Equity Risk Premium
Publication Time Period Return Range Midpoint Median
Ca tegory Study Authors Date Of Study Methodolog Measure Low High of Range Mean
Historical Risk Premium
Tbbotson 2016 1928-2015 Historical Stock Returns - Bond Retums Arithmetic 6.00%
Geometric 4.40%
Damodaran 2017 1928-2016 Historical Stock Returns - Bond Returns Arithmetic 6.24%
Geometric 4.62%
Dimson, Marsh, Staunton 2015 1900-2014 Historical Stock Retums - Bond Retumns Arithmetic
Geometric 4.40%
Bate 2008 1900-2007 Historical Stock Returns - Bond Retumns Geometric 4.50%
Shiller 2006 1926-2005 Historical Stock Retumns - Bond Retums Arithmetic 7.00%
Geometric 5.50%
Siegel 2005 1926-2005 Historical Stock Retumns - Bond Retums Anthmetic 6.10%
Geometric 4.60%
Dimson, Marsh, and Staunton 2006 1900-2005 Historical Stock Retums - Bond Retums Arithmetic 5.50%
Goyal & Welch 2006 1872-2004 Historical Stock Returns - Bond Returns 4.77%|
Median 5.14%
Ex Ante Models (Puzde Research)
Claus Thomas 2001 1985-1998 Abnormal Eamnings Model 3.00%
Amott and Bemstein 2002 1810-2001 Fundamentals - Div Yld + Growth 2.40%
Constantinides 2002 1872-2000 Historical Returns & Fundamentals - P/D & P/E 6.90%
Comell 1999 1926-1997 Historical Retums & Fundamental GDP/Eamings 350% 550% 450%  450%
Easton, Taylor, et al 2002 1981-1998 Residual Income Model 5.30%
Fama French 2002 1951-2000 Fundamental DCF with EPS and DPS Growth 255%  432% 3.44%
Harris & Marston 2001 1982-1998 Fundamental DCF with Analysts’ EPS Growth 7.14%
Best & Byme 2001
McKinsey 2002 1962-2002 Fundamental (P/E, D/P, & Eamings Growth) 3.50% 4.00% 375%
Siegel 2005 1802-2001 Historical Eamings Yield Geometric 250%
Grabowski 2006 1926-2005 Historical and Projected 350% 6.00% 475% 4.75%
Mazheu & McCurdy 2006 1885-2003 Historical Excess Retumns, Structural Breaks, 402% 510% 4.56% 4.56%
Bostock 2004 1960-2002 Bond Yields, Credit Risk, and Income Volatility 390% 1.30% 260% 260%
Bakshi & Chen 2005 1982-1998 Fundamentals - Interest Rates 731%
Donaldson, Kamstra, & Kramer 2006 1952-2004 Fundamental, Dividend yld., Returns,, & Volatility 3.00% 4.00% 3.50% 350%
Campbell 2008 1982-2007 Historical & Projections (D/P & Eamings Growth) 410% 540% 4.75%
Best & Byme 2001 Projection Fundamentals - Div Yld + Growth 2.00%
Femnandez 2007 Projection Required Equity Risk Premium 4.00%
DeLong & Magin 2008 Projection Eamings Yield - TIPS 3.22%
Siegel - Rethink ERP 2011 Projection Real Stock Returns and Components 5.50%
Duff & Phelps 2017 Projection Normalized with 3. 5% Long-Term Treasury Yield 550%
Mschchowski - VL - 2014 2014 Projection Fundamentals - Expected Return Minus 10-Year Treasury Rate 5.50%
American Appraisal Quarterly ERP 2015 Projection Fundamental Economic and Market Factors 6.00%
Damodaran 2017 Projection Fundamentals - Implied from FCF to Equity Model (Net Cash Yield) 510%
Social Security
Office of Chief Actuary 1900-1995
John Campbell 2001 1860-2000 Historical & Projections (D/P & Eamings Growth) Arithmetic  3,00%  4.00% 350% 3.50%
Projected for 75 Years Geometric  1.50%  250% 200%  2.00%
Peter Diamond 2001 >rojected for 75 Year Fundamentals (D/P, GDP Growth) 3.00% 480% 390% 390%
John Shoven 2001 >rojected for 75 Year Fund Is (D/P, P/E, GDP Growth) 3.00%  3.50% 325% 3.25%
Median 4.00%)|
Surveys
New York Fed 2015 Five-Year Survey of Wall Street Firms 5.70%
Survey of Financial Forecasters 2017 10-Year Projection About 20 Financial Forecastsers 1.92%
Duke - CFO Magazine Survey 2017 10-Year Projection Approximately 300 CFOs 4.32%
Welch - Academics 2008 30-Year Projection Random Academics 5.00% 574% 537%  53T%
Femandez - Academmos, Analysts, and Compa 2017 Long-Term Survey of Academics. Analysts, and Companies 5.70%
Median 5.37%
|Building Block
Ibbotson and Chen 2015 Projection Historical Supply Model (D/P & Eamings Growth) Anthmetic 622%  521%
Geometric 420%
Chen - Rethink ERP 2010 20-Year Projection Combination Supply Model (Historic and Projection) Geometric 4.00%
Ilmanen - Rethink ERP 2010 Projection Current Supply Mode! (D/P & Eamings Growth) Geometric 3.00%
Grinold, Kroner, Siegel - Rethink ERP 2011 Projection Current Supply Model (D/P & Eamings Growth) Arithmetic 463% 4.12%
Geometric 3.60%
Woolridge 2015 Current Supplv Model (D/P & Eamings Growth) 4.50%
Median 4.12%
Mean 4.66%
Median 4.63%

119



Docket No. DG 17-070
Exhibit JRW-11

CAPM Study
Page 6 of 6
Exhibit JRW-8
Capital Asset Pricing Model
Equity Risk Premium
y of 2010-16 Equity Risk Premium Studies
Publication Time Period Return Range Midpoint Average
Category Study Authors Date Of Study Methodology Measure Low High of Range Mean
Historical Risk Premium
Ibbotson 2016 1928-2015 Historical Stock Returns - Bond Returns Arithmetic 6.00%
Geometric 4.40%
Damodaran 2017 1928-2016 Historical Stock Retumns - Bond Retums Arithmetic 6.24%
Geometric 4.62%
Dimson, Marsh, Staunton 2015 1900-2014 Historical Stock Returns - Bond Returns Arithmetic
Geometric 4.40%
Medi 5.13%
Ex Ante Models (Puzzle Research)
Siegel - Rethink ERP 2011 Projection Real Stock Returns and Components 5.50%
Duff & Phelps 2017 Projection Nommalized with 3.5% Long-Term Treasury Yield 5.50%
Mschchowski - VL - 2014 2014 Projection Fundamentals - Expected Return Minus 10-Year Treasury Rate 5.50%
American Appraisal Quarterly ERP 2015 Projection Fundamental Economic and Market Factors 6.00%
Damodaran 2017 Projection Fund Is - Implied from FCF to Equity Model (Net Cash Yield) 5.10%
Median 5.50%)
Surveys
Duarte & Rosa - NY Fed 2015 Projection Projections from 29 Models 5.70%
Survey of Financial Forecasters 2017 10-Year Projection ~ About 20 Financial Forecastsers 1.92%
Duke - CFO Magazine Survey 2017 10-Year Projection  Approximately 300 CFOs 4.32%
Femandez - Academics, Analysts, and Companies 2017 Long-Term Survey of Academics. Analysts. and Companies 5.70%
Median 5.01%
Building Block
Ibbotson and Chen 2015 Projection Historical Supply Model (D/P & Eamnings Growth) Arithmetic 6.22% 521%
Geometric 4.20%
Chen - Rethink ERP 2010 20-Year Projection  Combination Supply Model (Historic and Projection) Geometric 4.00%
Nimanen - Rethink ERP 2010 Projection Current Supply Model (D/P & Earnings Growth) Geometric 3.00%
Grinold, Kroner, Siegel - Rethink ERP 2011 Projection Current Supply Model (D/P & Eamnings Growth) Arithmetic 463% 4.12%
Geometric 3.60%
Woolridge 2015 Projection Current Supply Model (D/P & Eamings Growth) Geometric 4.50%
Median 4.12%|
Mean 4.94%
Median 5.07%
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Northern Utilities, Inc.
Company's Proposed Cost of Capital

Capitalization Cost Weighted
Capital Source Ratio Rate Cost Rate
Long-Term Debt 48.30% 6.16% 2.98%
Common Equity 51.70% 10.30% 5.33%

Totals 100.00% 8.30%
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Discounted Cash Flow I Mean Low I Mean Mean High
Constant Growth DCF
30-Day Constant Growth DCF 7.47% 9.25% 11.59%
90-Day Constant Growth DCF 7.57% 9.36% 11.69%
180-Day Constant Growth DCF 7.68% 9.47% 11.81%
Multi-Stage DCF (Gordon Method)
30-Day Multi-Stage DCF 8.21% 8.61% 9.20%
90-Day Multi-Stage DCF 8.31% 8.73% 9.34%
180-Day Multi-Stage DCF 8.42% 8.85% 9.48%
Multi-Stage DCF (Terminal P/E)
30-Day Multi-Stage DCF 7.91% 9.05% 10.54%
90-Day Multi-Stage DCF 8.22% 9.37% 10.87%
180-Day Multi-Stage DCF 8.53% 9.69% 11.19%
Bloomberg Derived Value Line Derived
CAEM Reults Market Risk Premium | Market Risk Premium
Average Bloomberg Beta Coefficient
Current 30-Year Treasury (2.97%) 9.53% 9.99%
Near Term Projected 30-Year Treasury (3.43%) 9.99% 10.45%
Average Value Line Beta Coefficient
Current 30-Year Treasury (2.97%) 10.77% 11.31%
Near Term Projected 30-Year Treasury (3.43%) 11.23% 11.77%
Low Mid High

Bond Yield Risk Premium 9.93% 9.99% 10.24%

Flotation Costs

0.11%
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Growth Rates
GDP, S&P 500 Price, EPS, and DPS
GDP S&P 500 | S&P 500 EPS | S&P 500 DPS
1960 543.3 58,11 3.10 1.98
1961 563.3 71,55 3.37 2.04
1962 605.1 63.10 3.67 2.15
1963 638.6 75,02 4.13 2.35
1964 685.8 84.75 476 2.58
1965 743.7 92.43 5.30 2.83
1966 815.0 80.33 541 2.88
1967 861.7 96.47 5.46 2.98
1968 9425 103.86 572 3.04
1969 1019.9 92.06 6.10 3.24
1970 1075.9 92,15 551 3.19
1971 1167.8 102.09 5.57 3.16
1972 1282.4 118.05 6.17 3.19
1973 1428.5 97.55 7.96 3.61
1974 1548.8 68,56 9.35 3.72
1975 1688.9 90.19 7.71 3.73
1976 1877.6 107.46 9.75 422
1977 2086.0 95.10 10.87 4.86
1978 2356.6 96.11 11.64 5.18
1979 2632.1 107,94 14.55 597
1980 2862.5 135.76 14.99 6.44
1981 3211.0 122.55 15.18 6.83
1982 3345.0 140.64 13.82 6.93
1983 3638.1 164.93 13.29 7.12
1984 4040,7 167.24 16.84 7.83
1985 4346.7 211.28 15.68 8.20
1986 4590.2 242,17 1443 8.19
1987 4870.2 247.08 16.04 9.17
1988 5252.6 271.72 24,12 10.22
1989 56577 353.40 24.32 11.73
1990 5979.6 330.22 22.65 12.35
1991 6174.0 417.09 19.30 12.97
1992 6539.3 435.71 20.87 12.64
1993 6878.7 466.45 26.90 12.69
1994 7308.8 459.27 31.75 13.36
1995 7664.1 615.93 37.70 14.17
1996 8100.2 740,74 40,63 14.89
1997 8608.5 97043 44.09 15.52
1998 9089.2 1229.23 44.27 16.20
1999 9660.6 1469.25 51.68 16.71
2000 10284.8 1320.28 56.13 16.27
2001 10621.8 1148.09 38.85 15,74
2002 10977.5 879.82 46.04 16.08
2003 11510.7 111191 54.69 17.88
2004 12274.9 1211.92 67.68 19.41
2005 13093.7 1248.29 76.45 22.38
2006 13855.9 1418.30 87.72 25.05
2007 14477.6 1468.36 82.54 27,73
2008 14718.6 903.25 65.39 28.05
2009 14418.7 1115.10 59.65 2231
2010 14964 4 1257.64 83.66 23.12
2011 15517.9 1257.60 97.05 26.02
2012 16155.3 1426.19 102.47 30,44
2013 16691.5 1848.36 107.45 36.28
2014 17393.1 2058.90 113,01 39.44
2015 18036.6 2043.94 106.32 43.16
2016 18566.9 2238.83 108.86 45.03 Average
Growth Rates 6.51 6.74 6.56 5.74 6.39

Data Sources: GDPA -http://research.stlouisfed. org/fred2/series/GDPA/downloaddata
S&P 500, EPS and DPS - http://pages,stern.nyu,edu/~adamodar/
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Nominal GDP Growth Rates
Annual Growth Rates - 1961-2016
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Annual Real GDP Growth Rates
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Annual Inflation Rates
1961-2016
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Panel A
Historic GDP Growth Rates
10-Year Average 2.97%
20-Year Average 4.23%
30-Year Average 4.77%
40-Year Average 5.90%
50-Year Average 6.45%

Calculated using GDP data on Page 1 of Exhibit JRW--14

Panel B
Projected GDP Growth Rates

Projected
Nominal GDP
Time Frame Growth Rate
Congressional Budget Office 2017-2047 4.0%
Survey of Financial Forecasters Ten Year 4.7%
Social Security Administration 2017-2095 4.4%
Energy Information Administration  2017-2050 4.2%

Sources:

Congressional Budget Office,The 2017 Long-Term Budget Outlook , March 2017.
https://www.cbo.gov/publication/52480

[I]Energy Information Administration, Annual Energy Outlook,

hitps://www .eia.gov/outlooks/aeo/data/browser/#/?id=18-AE02017 &cases=ref2017&sourcekey=0

http://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-professional-forecaster:
https://www.ssa.gov/oact/tr/2017/tr2017.pdf, Table VI.G4.
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Long-Term Growth of GDP, S&P 500, S&P 500 EPS, and S&P 500 DPS
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Growth Rates 6.51% 6.74% 6.56% 5.74%
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