







Cost of Capital

Learning Problems

Answer Keys



WACC at Winnipeg Electric

1.  WACC = 1(.555) 2(.079) + 1(.09) 3(.05) + 1(.355) 4(.0432) = .0637 or 6.37%
1
	
	Calculation
	Market Value
	% of Total

	Debt
	(1,500) (1.0532) (1,000)
	1,579,800
	35.5%

	Preferred shares
	(5,000) (80)
	400,000
	9.0%

	Common shares
	(65,000) (38)
	2,470,000
	55.5%

	Total
	4,449,800
	100.0%



2 kc = .04 + (.78) (.05) = .079

3 kp = 4 / 80 = .05

4 1,579,800 = 551,000 () + 
kd = .0304
(1 + .0304)2 - 1 = .0617
(.0617) (1 - .30) = .0432

5 (1,500) (1,000) (.068/2)



WACC at Balmer

1.  WACC = 1(.3451) 2(.095) + 1(.0785) 3(.0694) + 1(.5764) 4(.0456) = .0645 or 6.45%

1
	
	Calculation
	Market Value
	% of Total

	Common shares
	(4,500,000) (38)
	171,000,000
	34.51%

	Preferred shares
	(540,000) (72)
	38,880,000
	7.85%

	Debt
	(300,000) (.952) (1,000)
	285,600,000
	57.64%

	Total
	495,480,000
	100.00%



2 kc = .03 + 1.3 (.05) = .095

3 kp = 5 / 72 = .0694

4 285,600,000 = 59,000,000 () + 
kd = .0321
(1 + .0321)2 - 1 = .0652
(.0652) (1 - .30) = .0456

5 (300,000) (1,000) (.06/2)


WACC at Jackson

1.  WACC = (.3) 1(.1378) + (.2) 2(.0844) + (.5) 3(.0636) = .0900 or 9.00% 

1 kc = (7 / 90) + .06 = .1378

2 kp = (95) (.08) / 90 = .0844

3 4970 = 540 () + 

kd = .04155
(1 + .04155)2 - 1 = .0848
(.0848) (1 - .25) = .0636

4 1,000 - 30

5 (1,000) (.08) (6 / 12)



WACC at Anderson

1. WACC = 1(.4134) 2(.0905) + 1(.0709) 3(.075) + 1(.5157) 4(.0728) = .0803 or 8.03

1
	
	Calculation
	Market Value
	% of Total

	Common shares
	(35,000) (10)
	350,000
	41.34%

	Preferred shares
	(15,000) (4)
	60,000
	7.09%

	Bonds
	(450) (1,000) (.97)
	436,500
	51.57%

	Total
	846,500
	100.00%



2 kc = .03 + 1.21 (.05) = .0905

3 kp = .30 / 4.00 = .075

4 97 = 54.5 () + 

kd = .0474
(1 + .0474)2 -1 = .0970
(.0970) (1 - .25) = .0728 

5 (100) (.09) (6 / 12)



Issuance Costs at Wilson

1. Issuance costs should be shown as a negative cash flow at the beginning of the project’s life.  These costs are tax-deductible.

Issuance costs should not be included in the cost of capital which should only reflect the risk of the project.  By including issuance costs in the cost of capital, the negative cash flows from the issuance costs are being spread over the project’s life instead of being recognized at the beginning of the project’s life when they are incurred.

Weighted average issuance costs = (.35) (.03) + (.20) (.05) + (.45) (.10) = .0655 or 6.55%

(Total capital to raise) (1 – Issuance costs) = (Total capital needed)

(Total capital to raise) (1 – .0655) = 5,000,000

Total capital to raise = 5,350,454.79

Issuance costs = (5,350,454.79 – 5,000,000) = 350,454.79

After-tax issuance costs = (350,454.79) (1 – .25) = 262,841.09

262,841.09 should be shown as a negative cash flow at T=0 in the capital budgeting analysis 

2. The process would be the same except the cost of common equity would be 0% resulting in weighted average issuance costs of:

= (.35) (.03) + (.20) (.05) + (.45) (0) = .0205 or 2.05%

Most companies do not issue equity because of high issuance costs and control issues that may arise from selling new shares. Using this lower weighted average issuance costs would be common in practice.




WMCC at Greyhound

1. No.  A new cost of capital or WMCC should be calculated since the airline and bus industries have very different risk levels.

2.  WMCC = (.30) 1(.0848) + (.10) 2(.09) + (.60) 3(.139) = .1178 or 11.78%

1 kd = (.1130) (1 - .25) = .0848

2 kp = 9 / 100 = .09

3 kc = .04 + 1.65 (.06) = .139 

Point-to-Point was selected as a comparable company because it had a very similar capital structure to Greyhound.  A firm’s borrowing level affects its beta.


WMCC at Predator

1. WMCC = (.5) 1(.125) + (.1) 2(.085) + (.4) 3(.0690) = .0986 or 9.9%

1 kc = .04 + 1.7 (.05) = .125

2 kp = .085

3 kd = ((1 + .09/2)2-1) (1 - .25) = .0690



WMCC at Allison with Project Risk

1. Common share beta: (1.21 + 1.15 + 1.11 +1.32) / 4 = 1.20

Treasury spread: (4.10 + 3.85 + 3.50 + 3.95) / 4 = 3.85

WMCC = (.4) 1(.10) + (.6) 2(.0589) = .0753 or 7.53%

7.53% + 2.00% = 9.53% 

1 kc = .04 + 1.2 (.05) = .10

2 kd = .04 + .0385 = .0785  
(.0785) (1 - .25) = .0589


WMCC at Harrison with Project Risk

1.  Common share beta: (1.45 + 1.56 + 1.39 + 1.48) / 4 = 1.47

Preferred share yield: (.054 + .061 + .049 + .055) / 4 = .055

Treasury spread: (2.45 +2.58 + 2.10 + 2.49) / 4 = 2.41

WMCC = (.5) 1(.1035) + (.1) 2(.055) + (.4) 3(.0406) = .0735 or 7.35% 

7.37% + 3.00% = 10.37%

1 kc = .03 + 1.47 (.05) = .1035

2 kp = .055

3 kd = .03 + .0241 = .0541    
(.0541) (1 - .25) = .0406



Adjusting Beta for Leverage

1. 1.23 = Bu (1 + (1 - .25) (.24)) Bu = 1.04

BL = 1.04 (1 + (1 - .25) (.43)) BL =1.38

Conversion of Dempsey’s debt ratio to debt-to-equity ratio

Debt ratio =  = .3
Debt-to-equity ratio =  = .43




WMCC at Baxter

1. WACC = (.40) 1(4.64%) + (.60) 2(10.90%) = 8.40%

1
	Company
	Beta
	Debt-to-Equity

	Wilson
	.97
	40%

	Jacobs and Sons
	1.34
	50%

	Mathew Jenkins
	1.53
	65%

	Average
	1.28
	52%



(X) (.5) + (1.45) (.5) = 1.21  X = .97

1.28 = Bu (1 + (1 -.25) (.52)) Bu = .92
BL = .92 (1 + (1 -.25) (.67)) BL = 1.38
 =  = .67

kc = .04 + 1.38 (.05) = .1090 or 10.90%

2 990 = 30  + 
i = .0305
(1 + .0305)2 – 1 = .0619
(.0619) (1 - .25) = .0464 or 4.64%



Arithmetic and Geometric Mean

1. Arithmetic Mean

	2010
	(350,000 – 200,000) / 200,000
	.750
	75.0%

	2011
	(200,000 – 350,000) / 350,000
	-.429
	-42.9%

	2012
	(400,000 – 200,000) / 200,000
	1.000
	100.0%

	2013
	(200,000 – 400,000) / 400,000
	-.500
	-50.0%

	Total
	82.1%



82.1% / 4 = 20.53%

Geometric Mean
(200,000) (1 + i) 4 = 200,000 i = .000 or 0.0%

Different experts prefer different methods.

Arithmetic Mean
· Used by most financial information services like Duff & Phelps.
· Results in higher rates of return compared to the geometric mean and the differences become more pronounced as the returns display more variability.
· Some feel this is a better way to measure risk because it captures the higher variability of returns which is the risk investors experience.

Geometric Mean
· Favoured by academics.
· Results in lower rates of return compared to the arithmetic mean.
· Some feel this is a better way to measure risk because it provides a more accurate return over the longer term.  Investors know variability will cancel out in the long term leaving the geometric return.

2. Geometric mean return is calculated based on the first and last values.  If these values are outliers then the rate of return will be distorted.  This can be improved upon by smoothing the data using regression.

	1
	200,000

	2
	350,000

	3
	200,000

	4
	400,000

	5
	200,000



Regression lines
Year 1 255,000 + (5,000) (1) = 260,000
Year 2 255,000 + (5,000) (5) = 280,000

(260,000) (1 + i) 4 = 280,000 i = .019 or 1.9%
Historical Market Risk Premium at Grayson

1. Geometric Mean

Stocks

(100) (1 + i) 92 = 502417.21   i = .0971

Bonds

(100) (1 + i) 92 = 8012.89 i = .0488

.0971 - .0488 = .0483 or 4.83%

Arithmetic Mean

Stocks – .1157

Bonds – .0515

.1157 - .0515 = .0642 or 6.42%

Some feel the arithmetic mean is best because it captures the short-term variability of equity returns resulting in a higher market risk premium and cost of common equity (i.e. greater risk).  Others feel the geometric mean is better as it takes a longer view of this variability recognizing that it will likely cancel itself out over time causing the market risk premium and cost of common equity to be lower (i.e. lower risk).  Research shows that using the arithmetic mean and historical data overstates the market risk premium on average, so a geometric mean is preferred.

Results could be improved by removing periods that are unusual such as the Great Depression or WW II, times when interest rates are being controlled by the government (WW II up to the Korean War), or an interval of unusually low rates such as since 2008.

Geometric mean return is calculated based on the first and last values.  If these values are outliers then the rate of return will be distorted.  This can be improved upon by smoothing the data using regression.
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2. Geometric Mean

Stocks

(156658.05) (1 + i) 20 = 502417.21 i = .0600

Bonds

(2912.88) (1 + i) 20 = 8012.89 i = .0519 

.0600 - .0519 = .0081 or .81% 

Arithmetic Mean

Stocks – 7.59%
Bonds – 5.49%

.0759 - .0549 = .0210 or 2.10%

The market risk premium varies considerably based on the measurement period selected.  

Forward-looking Market Risk Premium at Gagne

1. The market risk premium can be calculated using either the dividend or earnings yield as follows:

km =  +  = (.0381) (1 + .0350) + .0350 = .0744
.0744 – .0300 = .0444 or 4.44%

 =  = .0793 (1 + .0350) = .0821
.0821 – .0300 = .0521 or 5.21%

2. A 3-stage DDM model could be used which allows for higher initial growth that falls to the long-term growth rate over time.




Calculating Beta at Stead

1. Raw beta = 1.25 (based on returns)

Overall the regression model has a R2 of 0.51 which is average.  The S&P return coefficient or raw beta is statistically valid with a high t-stat and low p-value.  The beta has a confidence interval (95%) of .92 to 1.57.  If the risk-free rate was 3.0% and the market risk premium was 5.0%, the kc would vary from 7.60% to 10.85% at this confidence level.  Estimating raw beta is imprecise at best, but different adjusted betas may help improve the estimate.

2. Raw beta = 1.23 (based on excess returns)

Excess return is the difference between the market portfolio return or company return and the 90-day treasury bill rate.  This adjustment eliminates the effect of inflation over the measurement period resulting in a more accurate regression coefficient.  The beta is slightly lower than in Part 1 but the statistical quality of the regression is unchanged.  Adjusting for information is normally made by academics, but has little effect on the regression results, so it is often ignored by practitioners.

3. Blume adjusted beta = .371(1) + .635 (1.25) = 1.16

Research indicates that betas move towards their mean industry over time which is referred to as the shrinkage effect.  To provide a more forward-looking beta, the Blume adjusted beta considers this by applying a 1/3, 2/3 adjustment to reduce the beta.  Blume adjusted beta coefficients are based on historical rates of regression towards the mean.  

4. Vasicek adjusted beta = (1.08) () + (1.25) () = 1.14

Vasicek adjusted beta also incorporates the shrinkage effect.  It takes a weighted average of the company’s beta and a market or industry beta.  The weights are based on variance, so more weight is placed on the betas with the greater variability.  Research indicates that betas with greater variability will regress to the mean more quickly.

5. Sum beta = 1.22 + (-.12) = 1.10

Research indicates that small compared to large companies tend to lag the overall market in stock movement possibly because of less market liquidity resulting in a lower beta which is referred to as the lag effect.  To adjust for this, sum beta regresses the company’s return against both the return on the market this period and last period and then add the two regression coefficients together.  For Stead, using the sum beta reduces the beta estimate from 1.25 to 1.10.  Stead is a large company and research indicates that the lag effect is not important for them as markets for large-company stocks are very efficient.  The sum beta should not be used and should only be used for small and medium-sized companies.

6. Downside beta = 1.26

Risk can be measured as the overall variability of returns (up and down), or only the downside risk potential.  Downside beta measures the downside risk potential of a security compared to the market’s or industry’s returns. In a downturn, Stead’s losses will be 1.25 times those of the industry.



Industry and Peer Group Betas at Cascade

1.

[image: ]

The betas for each operating segment or industry are the coefficients.  The R square and t-stats for each coefficient are strong except for the “other” segment.  This low t-stat is not surprising given that it is a miscellaneous category.

2.

Peer group beta = (.35) (.95) + (.52) (1.67) + (.11) (1.11) + (.02) (1.77) = 1.3584 or 1.36




Accounting Beta at Excalibur

1.
	Year
	Net Income (Y)
	Net Income S&P 500 (X)

	2004
	.10
	.05

	2005
	-.16
	.14

	2006
	-.17
	-.08

	2007
	-.74
	-.55

	2008
	3.00
	.52

	2009
	.75
	.78

	2010
	.14
	.04

	2011
	-.31
	.00

	2012
	.27
	-.07



B = 2.00

2. Both business and financial risk should be incorporated into the beta calculation.  As a result, an income measure that includes both fixed operating costs and fixed interest should be used.  Net income includes both these amounts while sales and operating income do not.

3. 
· The company’s operations may not be pure relative to the trucking industry which will distort the beta.
· The sample size includes only nine data points.  For the beta, the normal sample size is 60 observations based on five years of monthly data.
· Companies normally smooth earnings to make their companies appear less risky to their investors, which results in lower accounting betas compared to market betas as net income is more stable.



Accounting Beta at Allison

1.
	Year
	Operating Income
	Debt-to-Equity
	Payout
	Change in EPS

	2008
	220,000
	.39
	.10
	-

	2009
	125,000
	.36
	.05
	-.43

	2010
	300,000
	.41
	.11
	1.40

	2011
	350,000
	.39
	.13
	.17

	2012
	310,000
	.40
	.14
	-.11

	Average
	261,000
	.39
	.11
	.26

	SD
	89,471
	
	
	

	CV
	.34
	
	
	



B = .9783 + .078 (.34) + .138 (.39) - .171 (.11) + .025 (.26) B = 1.05

2.
· Use the companies in Allison’s industry only instead of the S&P 500 as a whole to develop a more accurate regression model.  The sample size is smaller but the companies included are more comparable.
· Allison’s performance relating to the four ratios should be measured over a full business cycle.
· Watch for other statistical problems with the regression model relating to:
· Low adjusted R squared
· Multicollinearity between variables
· Poor t-stats or p-values for the coefficients
· Signs of coefficients indicate a correct cause and effect relationship


Unlevered and Levered Beta at Seymour

1.
Remove the effect of industry financial leverage

1.26 = Bu (1 + (1 - .25) (.62))
Bu = .86

Remove the effect of industry operating leverage

.86 = Bop (1 + 1.25)
Bop = .38

Add the effect of the company’s operating leverage

Bu = .38 (1 + 1.45)
Bu = .93

Add the effect of company financial leverage

BL = .93 (1 + (1 - .25) (.40))
BL = 1.21


Weighted Average Cost of Debt at Ryerson

1. Cost of Debt

Bonds
(.993438) (6,500,000) = (.035) (6,500,000) () + 
kd = .0353

(1 + .0353)2 - 1 = .0718 or 7.18%

Term loan 
(1+) 12 – 1 = .0617 or 6.17%

Lease
(1+) 12 – 1 = .0512 or 5.12%

Market Value of Debt

	Bonds
	(.993438) (6,500,000) = 6,457,347

	Term loan
	36,100 () = 2,747,037

	Lease
	16,450 + 16,450 () = 875,329

Weighted-Average Cost of Debt

	Bond
	.0718
	6,457,347
	463,638

	Term loan
	.0617
	2,747,037
	169,492

	Lease
	.0512
	875,329
	44,817

	Total
	10,079,713
	677,947



= 677,947 / 10,079,713 = .0673 or 6.73%

Weighted Average Cost of Debt at Sanders

1. Cost of debt

Bonds
(1 + )2 - 1 = .0891 or 8.91%

Term loan 
(1+) 12 – 1 = .0723 or 7.23%

Lease
(1+) 12 – 1 = .0512 or 5.12%

Market value of debt

	Bonds
	(1.023450) (5,900,000) = 6,038,355
	
Term loan
	32,950 () = 2,183,178
	
Lease
	14,450 + 14,450 () = 330,744

Weighted-average cost of debt

	Bond
	.0891
	6,038,355
	538,017

	Term loan
	.0723
	2,183,178
	157,844

	Lease
	.0512
	330,744
	16,934

	Total
	8,552,277
	712,795



= 712,795 / 8,565,355 = .0832 or 8.32%

2.
Separate groups should be established for bonds with similar maturities and features.  An interest rate should be established for each group.  A market-weighted average cost of debt should be calculated for these groups.

Convertible Bonds at Grayson

1.
(15,000,000) (1.12310) = 16,846,500.00

P0 = 1361,500 () +  = 14,559,877.05
1(15,000,000) ()

16,846,500.00 – 14,559,877.05 = 2,286,622.95

Debt component – CAD 14,559,877.05 at a current market rate of 5.20%, semi-annual

Equity component – CAD 2,286,622.95


Convertible bonds trade at a premium compared to straight bonds because investors are willing to pay more for the conversion feature.  The additional premium is included in equity as it is part of the purchase price for the shares that will be issued when the bonds are converted.




Callable Bonds at Wilkinson

1. Use the yield-to-call as the bond is likely to be called given the decline in interest rates.

(10,000,000) (1.03521) = 1250,000 () + 
1(10,000,000) ()

i = .0412 (Solved using Goal Seek feature in Excel)
(1 + .0412)2 – 1 = .0841 or 8.41%

Current market rate = 8.41%

Fair market value = CAD 10,352,100

Yield Curve Approach at Ranson

1.
	
	Amount
	Interest Rate
	Interest

	Year 1
	10,180
	.0487
	495.77 

	Year 2
	9,166
	.0512
	 469.30 

	Year 3
	15,978
	.0559
	  893.17 

	Year 4
	14,108
	.0581
	  819.67 

	Year 5
	8,048
	.0617
	  496.56 

	Year 6+
	8,200
	.0701
	  574.82 

	Total
	65,680
	
	3,749.29 



3,749.29 / 65,680 = .0571 or 5.71%


WMCC at Wilcox

1.
Cost of Common Equity 
1.32 = Bu (1 + (1 - .25) (.31))
Bu = 1.07
BL = 1.07 (1 + (1 - .25) (
BL = 1.41

.04 + 1.41 (.055) = .1176 or 11.76%

Cost of Debt
	Life of Debt
	Debt Maturities
	  Weight
	Interest Rate
	Weighted Average Rate

	Year 1
	12,380
	.1645
	.1112
	.0183

	Year 2
	19,840
	.2636
	.1168
	.0308

	Year 3
	17,450
	.2318
	.1223
	.0284

	Year 4
	12,390
	.1646
	.1245
	.0205

	Year 5
	7,890
	.1048
	.1263
	.0132

	Year 6+
	5,320
	.0707
	.1351
	.0095

	
	75,270
	1.000
	
	.1207



(.1207) (1 - .25) = .0905 or 9.05%

WACC = (.7) (11.76%) + (.3) (9.05%) + 3.00% = 13.95%

2.
· Three comparable companies selected are not pure as they have considerable trucking and truck service operations as well as trailer manufacturing.
· The sample size of comparable companies is small.
· No adjustment for the size premium in the cost of common equity.
· No adjustments are made to the raw beta for the lag, shrinkage, or downside effects.
· Using the corporate yield curve does not consider varying interest rates due to different bond features.
· Calculating synthetic bond ratings using regression may be inaccurate if the regression has a low R squared.
· A 20 or 30-year government bond should be used to determine the risk-free rate to match the maturity of the acquisition.
· A government bond with a regular coupon should have been used instead of a zero-coupon bond to match the maturity of the cash flows of the acquisition.
· Using arithmetic mean overstates the market risk premium compared to the geometric mean.
· A shorter measurement period for calculating market risk premium leads to considerably higher standard error
Build-up Method at Creative Impressions

1.
kc = .03 + .05 + .035 + (0.95 * .05 - .05) + .04 = .1525 or 15.25%

bL = (.8) (1 + (1 - .25) (.25)) = 0.95

D/E =  = .25

Note:  The company’s debt ratio of 35% is not used to calculate the industry risk premium.  The fact that the company is overleveraged compared to the industry is reflected in the company risk premium.



3-Stage Implied Cost of Common Equity at Rebecca

1.
	Year
	Earnings per Share
	% Change

	2004
	1.69
	

	2005
	1.74
	2.96%

	2006
	1.83
	5.17%

	2007
	1.99
	8.74%

	2008
	1.93
	-3.02%

	2009
	2.01
	4.15%

	2010
	2.11
	4.98%

	2011
	2.35
	11.37%

	2012
	2.40
	2.13%

	2013
	2.50
	4.17%

	Total
	40.65%



Geometric Mean
(1.69) (1 + i) 9 = 2.50 i = .0445 or 4.45%

Arithmetic Mean
(40.65%) / 9 = 4.52%

Geometric Mean
kc =  + .0445 = .1072 or 10.72%

Arithmetic Mean
kc =  + .0452 = .1079 or 10.79%

2.
Years 1 – 5
25 = ++++ +

Years 6 – 10
+++++

Years 11+
 

kc = .1273 or 12.73%


Fama and French 3-factor Model at IBM

1. Market risk premium = 8.55%, Size risk premium = 3.07%, Value risk premium = 4.49%

2. kc = .0300 + (1.2724) (.0855) + (.0917) (.0307) + (.1858) (.0449) = .1499 or 14.99%

The overall adjusted R2 is low, the t-stats for SMB and HML are low.  The Mkt-RF factor does have a high t-stat.  The SMB and HML factors should probably not be included, but Mkt-RF should be.

Mkt-RF provided by French is considerably above the market risk premium of 5.0% to 5.5% supplied by most information providers. This is because the Rf component is for the one-month treasury bill and not the 20 or 30-year treasury bond rate. This estimate is likely more precise, so it should be substituted for 8.55% lowering the cost of common equity.



Fama and French 3-factor Model at Delaware

1. kc = .04 + 1.22 (0.085) -.33 (.0307) - .18 (.0449) = .1335 or 13.35%

	Risk-free rate
	4.00%

	Market risk
	10.37%

	SMB
	-1.01%

	HML
	-.01%

	Premium over the risk-free rate
	9.35%

	Cost of common equity
	13.35%



2. Delaware is a large-cap company displaying high market risk and modest growth.  

Large-cap companies should display a negative correlation with the size factor which Delaware does (sensitivity coefficient is -.33).   High market risk companies should have a strong correlation with the market risk factor which Delaware does (sensitivity coefficient is 1.22).  High growth companies should be negatively correlated with the value factor while companies displaying more modest growth should display a negative correlation that is closer to zero which Delaware does (sensitivity coefficient is -.18).
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Year Stock Index Bond Index

Stock Return Bond Return

1927 100 100

1928 143.81 100.84

43.81% 0.84%

1929 131.88 105.07

-8.30% 4.19%

1930 98.75 109.85

-25.12% 4.55%

1931 55.46 107.03

-43.84% -2.57%

1932 50.66 116.44

-8.65% 8.79%

1933 75 118.6

48.05% 1.86%

1934 75.09 128.05

0.12% 7.97%

1935 110.18 133.78

46.73% 4.47%

1936 145.38 140.49

31.95% 5.02%

1937 94 142.43

-35.34% 1.38%

1938 121.53 148.43

29.29% 4.21%

1939 120.2 154.98

-1.09% 4.41%

1940 107.37 163.35

-10.67% 5.40%

1941 93.66 160.04

-12.77% -2.03%

1942 111.61 163.72

19.17% 2.30%

1943 139.59 167.79

25.07% 2.49%

1944 166.15 172.12

19.03% 2.58%

1945 225.67 178.67

35.82% 3.81%

1946 206.65 184.26

-8.43% 3.13%

1947 217.39 185.95

5.20% 0.92%

1948 229.79 189.58

5.70% 1.95%

1949 271.85 198.42

18.30% 4.66%

1950 355.6 199.27

30.81% 0.43%

1951 439.8 198.68

23.68% -0.30%

1952 519.62 203.19

18.15% 2.27%

1953 513.35 211.61

-1.21% 4.14%

1954 783.18 218.57

52.56% 3.29%

1955 1038.47 215.65

32.60% -1.34%

1956 1115.73 210.79

7.44% -2.25%

1957 999.05 225.11

-10.46% 6.79%

1958 1435.84 220.39

43.72% -2.10%

1959 1608.95 214.56

12.06% -2.65%

1960 1614.37 239.53

0.34% 11.64%

1961 2044.4 244.46

26.64% 2.06%

1962 1864.26 258.38

-8.81% 5.69%

1963 2285.8 262.74

22.61% 1.69%

1964 2661.02 272.53

16.42% 3.73%

1965 2990.97 274.49

12.40% 0.72%

1966 2692.74 282.47

-9.97% 2.91%

1967 3333.69 278.01

23.80% -1.58%

1968 3694.23 287.11

10.82% 3.27%

1969 3389.77 272.71

-8.24% -5.02%

1970 3510.49 318.41

3.56% 16.76%

1971 4009.72 349.57

14.22% 9.79%

1972 4761.76 359.42

18.76% 2.82%

1973 4080.44 372.57

-14.31% 3.66%

1974 3023.54 379.98

-25.90% 1.99%

1975 4142.1 393.68

37.00% 3.61%

1976 5129.2 456.61

23.83% 15.99%

1977 4771.2 462.5

-6.98% 1.29%

1978 5081.77 458.9

6.51% -0.78%

1979 6022.89 461.98

18.52% 0.67%

1980 7934.26 448.17

31.74% -2.99%

1981 7561.16 484.91

-4.70% 8.20%

1982 9105.08 644.04

20.42% 32.82%

1983 11138.9 664.65

22.34% 3.20%

1984 11823.51 755.92

6.15% 13.73%

1985 15516.6 950.29

31.24% 25.71%

1986 18386.33 1181.06

18.49% 24.28%

1987 19455.08 1122.47

5.81% -4.96%

1988 22672.4 1214.78

16.54% 8.22%

1989 29808.58 1429.72

31.48% 17.69%

1990 28895.11 1518.87

-3.06% 6.24%

1991 37631.51 1746.77

30.23% 15.00%

1992 40451.51 1910.3

7.49% 9.36%

1993 44483.33 2181.77

9.97% 14.21%

1994 45073.14 2006.43

1.33% -8.04%

1995 61838.19 2477.55

37.20% 23.48%

1996 75863.69 2512.94

22.68% 1.43%

1997 100977.34 2762.71

33.10% 9.94%

1998 129592.25 3174.95

28.34% 14.92%

1999 156658.05 2912.88

20.89% -8.25%

2000 142508.98 3398.03

-9.03% 16.66%

2001 125622.01 3587.37

-11.85% 5.57%

2002 98027.83 4129.65

-21.97% 15.12%

2003 125824.39 4145.15

28.36% 0.38%

2004 139341.42 4331.3

10.74% 4.49%

2005 146077.85 4455.5

4.83% 2.87%

2006 168884.34 4542.87

15.61% 1.96%

2007 178147.2 5005.69

5.48% 10.19%

2008 113030.22 6013.1

-36.55% 20.13%

2009 142344.87 5344.65

25.94% -11.12%

2010 163441.94 5796.96

14.82% 8.46%

2011 166871.56 6726.52

2.10% 16.04%

2012 193388.43 6926.4

15.89% 2.97%

2013 255553.31 6295.79

32.15% -9.10%

2014 290115.42 6972.34

13.52% 10.75%

2015 294115.79 7061.89

1.38% 1.28%

2016 328742.28 7110.65

11.77% 0.69%

2017 399768.64 7309.87

21.61% 2.80%

2018 382870.94 7308.65

-4.23% -0.02%

2019 502417.21 8012.89

31.22% 9.64%

11.57% 5.15%

6.42%

7.59% 5.49% 2.10%

9.71% 4.88% 4.83%

6.00% 5.19% 0.81%

Arithmetic Mean 1928-2019

Arithmetic Mean 2000-2019



Geometric Mean 1928-2019

Geometric Mean 2000-2019
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.999237372

R Square 0.998475325

Adjusted R Square 0.747331818

Standard Error 0.075411697

Observations 8

ANOVA

df SS MS F Significance F

Regression 4 14.8969523 3.724238076 654.8774121 9.666E-05

Residual 4 0.022747696 0.005686924

Total 8 14.9197

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%Lower 95.0% Upper 95.0%

Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Paper Mills 0.955103897 0.324555606 2.942805114 0.042270889 0.053993071.85621472 0.053993073 1.85621472

Paper Board Containers and Boxes 1.674183115 0.172831927 9.686769957 0.000635613 1.194324762.15404147 1.194324758 2.154041471

Commercial Paper and Paperboard Products 1.110409581 0.250719019 4.428900466 0.011431742 0.414301991.80651717 0.414301987 1.806517175

Other 1.770396372 2.581581691 0.685779721 0.530533576 -5.39722358.93801622 -5.39722348 8.938016222


