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By a decision served on February 20, 2024, the Surface Transportation Board (“STB” or 

“Board”) instituted this proceeding to determine the railroad industry’s cost of capital for the 

year 2023. The Board noted that this determination will enable it to make the required annual 

individual railroad revenue adequacy determination for 2023. 49 U.S.C. § 10701(d)(2), 

§ 10704(a)(2). The Board noted further that the cost of capital determination may also be used 

in various other STB railroad proceedings. See Railroad Cost of Capital – 2023, EP 558 (Sub- 

No. 27) (STB served Feb. 20, 2024) (“Cost of Capital – 2023”). 

The railroads, through the Association of American Railroads (“AAR”), are submitting 

their calculation of: (1) the railroads’ 2023 cost of common equity capital; (2) the railroads’ 

2023 current cost of preferred equity capital; (3) the railroads’ current 2023 cost of debt 

capital; and (4) the 2023 capital structure mix of the railroad industry on a market value basis. 
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The AAR’s calculations are discussed in the attached verified statement of Dr. Rand 

Ghayad, Senior Vice President, Policy and Economics of the AAR. Dr. Ghayad’s statement 

establishes the following: 

1. The 2023 cost of common equity capital is 10.89 percent. 
 

2. The 2023 cost of preferred equity capital is 0.00 percent. 
 

3. The 2023 cost of debt capital is 5.34 percent. 

4. The capital structure of the railroad industry is 18.39 percent debt, 0.00 percent 

preferred equity,1 and 81.61 percent common equity. 

From these data, Dr. Ghayad concludes that the overall railroad industry cost of capital 

for 2023 is 9.87 percent.2 

I. Introduction 
 

The sole purpose of this proceeding is to determine the railroad industry’s cost of capital 

for 2023. The cost of capital will be computed using the current cost of debt and equity and 

market value weights. See Standards for Railroad Revenue Adequacy, 3 I.C.C.2d 261 (1986), aff’d 

sub nom., Consolidated Rail Corporation v. United States, 855 F.2d 78 (3rd Cir. 1988). The Board 

has adopted a composite railroad approach to computing an industry-wide cost of capital. This 

approach relies upon data from a sample of railroads meeting criteria established by the Board 

and its predecessor, the Interstate Commerce Commission, in Ex Parte No. 458, Railroad Cost of 

Capital — 1984, 1 I.C.C.2d 989, 1003-04 (1985), and Revisions to the Cost-of- Capital Composite 

Railroad Criteria, EP 664 (Sub-No. 3) (STB served Oct. 25, 2017). Those        

_______________________________________________________ 

 1      There is no preferred equity in 2023. 

2 Ghayad V.S. at 2. 
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criteria are: (1) the company is a Class I line-haul railroad; (2) if the Class I railroad is controlled 

by another company, the controlling company is primarily a railroad company (at least 50 

percent of its total assets are devoted to railroad operations), and it is not already included in 

the study frame; (3) the company’s bonds are rated at least BBB by Standard & Poor’s and Baa 

by Moody’s; (4) the company’s stock is listed on either the New York Stock Exchange or the 

NASDAQ; and (5) the company has paid dividends throughout the year (2023).3 

This year there are three railroad corporations or holding companies in the sample 

meeting the Board’s criteria: CSX Corporation, Norfolk Southern Corporation, and Union Pacific 

Corporation. These are the same companies included in the 2022 sample. 

II. The Cost of Common Equity Capital 

In its February 20, 2024 order instituting this proceeding, the Board directed that the 

cost of capital components be calculated “using the methodology followed in Railroad Cost of 

Capital – 2022.” See Cost of Capital – 2023, slip op. at 2. In Railroad Cost of Capital – 2022, the 

Board calculated the cost of equity component in its annual cost of capital proceeding using a 

simple average of the estimates produced by the Capital Asset Pricing Model (“CAPM”) adopted 

in Methodology to be Employed in Determining the Railroad Industry’s Cost of Capital, EP 664 

(STB served Jan. 17, 2008) and the Morningstar/Ibbotson Multi-Stage Discounted Cash Flow 

Model (“MSDCF”) adopted in Use of a Multi-Stage Discounted Cash Flow Model in Determining 

the Railroad Industry’s Cost of Capital, EP 664 (Sub-No. 1) (STB served Jan. 28, 2009).4 See 

3  Effective November 24, 2017, the Board modified the fourth screening criterion to require a 
company’s stock to be listed on either the NYSE or NASDAQ. 

4  The Morningstar/Ibbotson MSDCF model adopted by the Board is a modified version that includes 
only the railroads that pass the screening criteria set forth in Railroad Cost of Capital—1984, 1 I.C.C.2d 
989 (1985), for inclusion in the sample of railroads used for the annual cost of capital determination. 



4  

Railroad Cost of Capital – 2022, EP 558 (Sub-No. 25), slip op. at 7-11 (STB served Aug. 2, 2022).5 

Dr. Ghayad used a simple average of the CAPM and Morningstar/Ibbotson MSDCF models 

adopted by the Board in his calculation of the cost of common equity in this proceeding. 

A. The CAPM Methodology 
 

Under the CAPM methodology as applicable to the annual cost of capital proceeding, 

the cost of common equity is calculated by determining the return an investor would receive on 

a risk-free investment and by adding to the risk-free return a premium associated with the risk 

of railroad stocks. The premium is calculated by multiplying the market risk premium of the 

stock market as a whole by a factor, known as beta, that represents the non-diversifiable risk of 

holding railroad stocks. In formulaic terms, the CAPM can be expressed as: 

K = RF + beta (MRP) 
 

Where K = the firm’s cost of equity, 
RF = the risk-free rate, 
MRP = the market’s risk premium, and 
beta = coefficient of systematic, non-diversifiable risk of the stock. 

 

Dr. Ghayad’s attached Verified Statement explains how the AAR calculated the cost of equity using the 
CAPM methodology. The risk-free rate was retrieved directly from the Federal Reserve Board website as 
approved by the Board in earlier proceedings, including the 2021 and 2022 cost of capital proceedings. 
Railroad Cost of Capital – 2021, EP 558 (Sub-No. 25), slip op.See Use of a Multi-Stage Discounted Cash 
Flow Model in Determining the Railroad Industry’s Cost of Capital, EP 664 (Sub-No. 1), slip op. at 4 (STB 
served Jan. 28, 2009). 

5 The Board determined that using a simple average of CAPM and the commercially accepted 
Morningstar/Ibbotson multi-stage DCF model to calculate the cost of equity yields a more precise 
determination than relying on CAPM alone. As noted by the Board, “By using an average of the results 
produced by both models, we harness the strengths of both models while minimizing their respective 
weaknesses. The result should be a stable yet precise estimate of the cost of equity that we can use in 
future regulatory proceedings and to gauge the financial health of the railroad industry.” Use of a Multi- 
Stage Discounted Cash Flow Model in Determining the Railroad Industry’s Cost of Capital, EP 664 (Sub- 
No. 1), slip op. at 15 (STB served Jan. 28, 2009).
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at 7. Since the 2006 cost of capital determination, the well-regarded and widely accepted 

Ibbotson Equity Risk Premium has been used for the market risk premium, as found in the 

Ibbotson SBBI Valuation Yearbook published by Morningstar.6 Though that publication was 

discontinued after the 2013 edition, much of the same data could be found in the Ibbotson SBBI 

Classic Yearbook. Beginning in 2016, Morningstar stopped publishing its Ibbotson SBBI Classic 

Yearbook. For the 2015 cost of capital calculation, the AAR utilized the Duff & Phelps 2016 

Valuation Handbook – Guide to Cost of Capital as a source for the Ibbotson Equity Risk Premium 

(a.k.a. market risk premium), because this figure is calculated using the same sources and 

methodology as Ibbotson.7 Ghayad V.S. at 31-32. For the 2016 calculation, the same source was 

used: the Duff & Phelps 2017 Valuation Handbook – Guide to Cost of Capital. Though that 

publication was discontinued in hardcover form, the publication is available through the Duff & 

Phelps online Cost of Capital Navigator. For the 2023 calculation, the same source was used (the 

Duff & Phelps Valuation Handbook – U.S. Guide to Cost of Capital), but it was obtained through 

the online Cost of Capital Navigator. The calculation for beta was made using the S&P 500 Price 

Index and the same methodology approved by the Board in previous cost of capital proceedings, 

including the 2018, 2019, 2020, 2021, and 2022 cost of capital proceedings.  

 

6 Ibbotson Associates is a wholly owned subsidiary of Morningstar, Inc. “SBBI” stands for “Stocks, 
Bonds, Bills, and Inflation.” 

7 Duff and Phelps notes that this premium is “[c]alculated as the average annual return of the S&P 
500 total return index minus the average annual return of the SBBI long-term (20-year) government 
bond income return series over the 1926-2016 time period. The long-horizon historical equity risk 
premium was previously published on the “back page” of the Morningstar/Ibbotson SBBI Valuation 
Yearbook (discontinued).” 
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The values determined by Dr. Ghayad for the elements of the CAPM methodology were  
4.26 percent for the risk-free rate, 7.17 percent for the market risk premium, and 0.9858 for 

beta. 

Based on the three-railroad composite described above and the procedures used by the 

STB in the last cost of capital proceeding, Dr. Ghayad estimates that under the CAPM 

methodology the cost of common equity capital for 2023 is 11.33 percent. Ghayad V.S. at 37-

38. 

B. The Morningstar/Ibbotson MSDCF Methodology 

The Morningstar/Ibbotson MSDCF methodology, as adopted by the Board, calculates 

the cost of common equity capital as follows: 

The cost of equity in a DCF model is the discount rate that equates a 
firm’s market value to the present value of the stream of cash flows that could 
affect investors. These cash flows are not presumed to be paid out to investors; 
instead, it is assumed investors will ultimately benefit from these cash flows 
through higher regular dividends, special dividends, stock buybacks, or stock 
price appreciation. The incorporation of these cash flows and the expected 
growth of earnings are the essential aspects of the multi-stage DCF we are 
adopting here. 

The Morningstar/Ibbotson model defines cash flows (CF), for the first two 
stages, as income before extraordinary items (IBEI) minus capital expenditures 
(CAPEX) plus depreciation (DEP) and deferred taxes (DT), or 

CF = IBEI – CAPEX + DEP + DT. 

An average cash flow figure is used as the starting point of the analysis under the 
Morningstar/Ibbotson model. To find the average cash flow, the model uses the 
5-year period leading up to the year being analyzed, and the total cash flows for 
that time period are divided by total sales, which determine the 5-year cash- 
flow-to-sales ratio. The ratio is then multiplied by the total sales for the year 
being analyzed to obtain the average cash flow estimate for that year. For the 
third (and final) stage of the Morningstar/Ibbotson multistage DCF model stage, 
Morningstar/Ibbotson uses two additional assumptions: that there is no 
depreciation or deferred taxes. Therefore, in the third stage, cash flows are 
based solely on income before extraordinary items. 
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Growth of earnings is also calculated in three stages. In the first stage 
(years 1-5), the firm’s annual earnings growth rate is assumed to be the median 
value of the qualifying railroad’s 3- to 5-year growth estimates as determined by 
railroad industry analysts and published by Institutional Brokers Estimate System 
(IBES). In the second stage (years 6-10), the growth rate is the simple average of 
all growth rates in stage 1. In stage three (years 11 and onwards), the growth 
rate is the average long-run nominal growth rate of the U.S. economy. This long- 
run nominal growth rate is estimated by using the historical growth in real GDP 
and the long-run expected inflation rate. 

Use of a Multi-Stage Discounted Cash Flow Model in Determining the Railroad Industry’s Cost of 

Capital, EP 664 (Sub-No. 1), slip. op. at 5-6 (STB served Jan. 28, 2009). 

The cost of common equity capital using the Morningstar/Ibbotson MSDCF model 

adopted by the Board is also calculated and explained in the attached Verified Statement of Dr. 

Ghayad. Consistent with the methodology approved by the Board in Railroad Cost of Capital – 

2008, EP 558 (Sub-No. 12), slip op. at 9-10 (STB served Sept. 25, 2009), Dr. Ghayad’s 

calculations used only IBES growth estimates (distributed by Refinitiv) available as of the end of 

2023, and stock market values were based on shares outstanding and stock prices as of the last 

trading day of the last full week for 2023 – December 29, 2023 (Friday). Ghayad V.S. at 43-49.8 

Dr. Ghayad calculates the cost of common equity capital for 2023, using STB’s version of 

the Morningstar/Ibbotson MSDCF model, as 10.44 percent. Ghayad V.S. at 52. 

 
 
 
 
 
 
 
 

 

8 Consistent with the methodology approved by the Board in Railroad Cost of Capital – 2017, EP 558 
(Sub-No. 21), slip op. at 11-12, Dr. Ghayad’s calculations used data inputs in the cash flow formula as 
retrieved from the railroads’ 2019-2023 10-K filings with the SEC (and used restated data where set 
forth in any subsequently filed 10-K filings with the SEC). See Ghayad V.S. at 40-42. 
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C. Conclusion as to the Cost of Common Equity Capital 
 

Under the Board’s methodology, the cost of common equity capital is the simple 

average of the results using the CAPM and Morningstar/Ibbotson MSDCF models. The simple 

average produces a cost of common equity capital of 10.89 percent for 2023. Ghayad V.S. at 

51-52. 

III. The Cost of Preferred Equity Capital 

Preferred stock is a hybrid security which has some characteristics of debt and some 

characteristics of equity. Its cost depends on its specific features. The methodology used by 

the Board applies the following criteria: 

(a) Where the preferred is not convertible into common stock, and where the 

corporation is not required to redeem the preferred at specific times, the cost of 

preferred equity is equal to its current dividend yield. 

(b) Where the preferred is not convertible but is subject to mandatory redemption 

providing holders of the instrument with a premium, the cost is equal to the 

current dividend yield, plus the present value of the premium. 

(c) Where the preferred is convertible at the option of the holder, and the market 

values of the preferred and common indicate that conversion is likely to occur or 

that the conversion right controls the price of the preferred, the preferred has 

the same cost as common equity. 

         From 2002 until 2012, no railroads in the composite had preferred stock outstanding. 

Beginning in 2013, one of the railroad companies comprising the railroad sample had preferred 

stock outstanding, and this continued through 2020. However, as was the case last year, one 

railroad company, Kansas City Southern, no longer meets the criteria for inclusion in the 
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sample, so there is no preferred stock in this year’s calculation. The estimated cost of preferred 

equity is 0.00 percent for 2023. Ghayad V.S. at 52-53. 

IV. The Cost of Debt 
 

According to the Board’s well-established methodology, the cost of debt includes costs 

for three categories (bonds, equipment trust certificates, conditional sales agreements) of debt 

instruments, plus flotation costs. See, e.g., Railroad Cost of Capital – 1997, EP 558 (Sub-No. 1), 

slip op. at 2-3 (STB served July 16, 1998); Railroad Cost of Capital – 2021, EP 558 (Sub-No. 25), 

slip op. at 4. To determine the cost of debt for bonds,9 Dr. Ghayad has computed the average 

current bond yield for 135 bonds from the sample railroads for which data were available 

during 2023 according to the Board’s well-established methodology. Under this approach, the 

bond yield is based on a sample representing 99 percent of the book value of the bonds issued 

by the railroads in the sample.10 As the Board has recognized, equipment trust certificates 

(“ETCs”) and conditional sales agreements (“CSAs”) are not actively traded in secondary 

markets. Their costs were therefore estimated by comparing them to the yields on Treasury 

securities that are actively traded.11 The composite current cost of debt is the market- 

weighted average cost of bonds, ETCs, and CSAs (if there were any), plus a small flotation  

 
 
 
 

9     The term “bonds” is used to describe bonds, notes, debentures, and other similar types of debt. 

10 Bond data were retrieved from a Bloomberg database. Ghayad V.S. at 8-9. 

11 Ghayad V.S. at 16. No CSAs were modeled because none are outstanding.
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cost.12 Using the Board’s established methodology, the railroads’ 2023 cost of new debt is 5.34 

percent. Ghayad V.S. at 24. 

V. The 2023 Capital Structure of the Railroad Industry and the Overall Cost of Capital 
 

Pursuant to the Board’s February 20, 2024 decision, the market values of debt, 

preferred equity, and common equity were compiled to compute the 2023 capital structure of 

the railroad industry. The railroads’ market value capital structure on a market value basis is 

18.39 percent debt, 81.61 percent common equity capital, and 0.00 percent preferred equity 

capital. Ghayad V.S. at 53. Based upon this capital structure, the overall 2023 cost of capital is 

9.87 percent. Ghayad V.S. at 54. 

Conclusion 

The Board should determine that the railroads’ cost of capital for 2023 is 9.87 percent. 

 
Respectfully submitted, 

 

           

Kathryn D. Kirmayer 
J. Frederick Miller Jr.  
Amber L. McDonald 
Association of American Railroads 
425 Third Street, SW, Suite 1000 
Washington, DC 20024 

April 23, 2024 
 
 
 

 

12 In this proceeding, the AAR calculated bond flotation costs by using data reported by the sample 
railroads to the Securities and Exchange Commission (SEC) regarding new debt offerings in 2023. This is 
the same methodology approved by the Board in Railroad Cost of Capital –2022, EP 558 (Sub-No. 26), 
slip op. at 6. Ghayad V.S. at 19-24. 
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Verified Statement 

of 

Dr. Rand Ghayad 

I. Introduction 

My name is Dr. Rand Ghayad.  I am the Chief Economist and Senior Vice President of 

Policy and Economics at the Association of American Railroads (AAR), headquartered at 425 

Third Street, SW, Suite 1000, Washington, DC 20024.  The AAR is the trade association of the 

Nation’s major railroads, as well as the railroads of Canada and Mexico.  The AAR’s United 

States railroad members, which include all Class I railroads plus about 180 additional Class II 

and III freight railroads, account for approximately 98 percent of our Nation’s total railroad 

freight operating revenue. 

When appropriate, the AAR represents the railroad industry before government bodies, 

including economic regulatory proceedings before the Surface Transportation Board (“STB” or 

“Board”).  In particular, the AAR has participated in all of the STB proceedings addressing 

revenue adequacy standards and the annual cost of capital determinations. 

Aside from other responsibilities, I’ve provided economic analyses and consulting 

services to clients across diverse industries such as aviation, railroads, postal and shipping, 

addressing a wide range of policy and business matters. A summary of my qualifications and 

experience appears at the end of this statement. 

In this submission, I am responding to the Board’s decision of February 13, 2024 (served 

February 16), instituting a proceeding to determine the railroad industry’s 2023 cost of 

capital — Ex Parte No. 558 (Sub-No. 27), Railroad Cost of Capital — 2023 ("Ex Parte 558 
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Decision").  In my statement, I calculate the cost of debt for the railroad industry using the 

procedures accepted in previous STB proceedings.  I also calculate the cost of common equity 

using a simple average of the estimates produced using the following methods:  (1) the Capital 

Asset Pricing Model used by the Board in Ex Parte No. 558 (Sub-No. 26); and (2) the STB’s 

version of the Morningstar/Ibbotson Multi-Stage Discounted Cash Flow Model as used by the 

Board in Ex Parte No. 558 (Sub-No. 26). In addition, I calculate a cost of preferred equity using 

the dividend yield method, as used in Ex Parte No. 558 (Sub-No. 26).  Finally, I calculate the 

market value capital structure and the overall cost of capital using the procedures accepted in 

previous Cost of Capital proceedings.  This statement presents the details for calculating the 

necessary components for the overall cost of capital:  the market value capital structure, the 

cost of debt, the cost of common equity capital using the Capital Asset Pricing Model and the 

Multi-Stage Discounted Cash Flow Model, and, as applicable, the cost of preferred equity 

capital.   

I conclude that the 2023 cost of capital for the railroad industry is 9.87 percent.  This 

estimate is based on a current cost of debt of 5.34 percent, a cost of common equity capital of 

10.89 percent; a cost of preferred equity of 0.00 percent; and market value weights for debt, 

common equity, and preferred equity of 18.39 percent, 81.61 percent, and 0.00 percent, 

respectively. 
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II. Determining the Cost of Capital 

A. Defining the Cost of Capital 

The cost of capital represents the expected return on investment that the providers of 

capital require to make them indifferent between investments with equivalent risk profiles.    

The cost of capital necessarily incorporates long-term investor expectations for a company’s 

performance.  Investment funds flow to companies where the expected returns, over the 

investors’ investment horizons, are thought to at least equal the expected returns available 

from other investment opportunities, giving consideration to the relative (or commensurate) 

risk of investment.  Similarly within a company, limited capital resources flow to projects where 

the expected returns are anticipated to be highest, giving consideration to the relative (or 

commensurate) risk, uncertainty and timing of investment.  Because it is challenging to 

precisely ascertain these expectations of long-term investors, it is standard in the literature to 

estimate the parameters associated with the cost of capital using modern finance techniques. 

Such financial models are inherently imprecise, and the results provide only an estimate of an 

expected value of the cost of invested capital at a particular point in time.  For some types of 

capital, such as traded bonds, investor expectations can be readily observed.  For other types of 

capital, such as common equity, modeling is necessary. Using multiple models to estimate the 

cost of equity is crucial. Two widely employed methods for regulatory purposes include the 

Capital Asset Pricing Model (CAPM) and a Discounted Cash Flow (DCF) model. 
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B. The Composite Railroad Approach 

The STB has adopted a composite railroad approach to computing an industry-wide cost 

of capital.  This approach relies upon data from a sample of railroads meeting criteria 

established by the Board’s predecessor, the Interstate Commerce Commission, in Ex Parte No. 

458, Railroad Cost of Capital — 1984, 1 I.C.C. 2d 989, 1003–1004 (1985), and modified by the 

STB in Ex Parte No. 664 (Sub-No. 3) served October 25, 2017.   

C.  Selection of Railroads for Analysis  

Under the criteria established by the Board for individual firm inclusion in the composite 

railroad sample, a company must meet certain criteria.  (Ex Parte 558 Sub-No. 27 Decision) 

Those criteria are: 

 The company is a Class I line-haul railroad. 

 If the Class I railroad is controlled by another company, the controlling company is 
primarily a railroad company (at least 50 percent of its total assets are devoted to 
railroad operations), and it is not already included in the study frame. 

 The company’s bonds are rated at least BBB by Standard & Poor’s and Baa by 
Moody’s. 

 The company’s stock is listed on either the NYSE or the NASDAQ. 

 The company has paid dividends throughout the year (2023). 

 

           Table 1 lists the AAR’s evaluation of railroad companies that may meet the STB’s criteria. 
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This year there are three railroad corporations or holding companies in the sample 

meeting the Board’s criteria: CSX Corporation, Norfolk Southern Corporation, and Union Pacific 

Corporation. Consistent with past proceedings, the two Canadian-owned railroads have been 

excluded from the sample.1  Berkshire Hathaway, owner of BNSF Railway Company, did not pay 

dividends throughout 2023, and the railroad is less than 50% of the company’s assets.2  Based 

 
1 See STB Ex Parte No. 558, decided July 2, 1997, page 2, and verified statement of Craig F. Rockey on behalf of 
the Association of American Railroads in Ex Parte No. 558, submitted March 19, 1997, Table 1 on page 6.  
Accounting methods, differences in the treatment of taxes, and currency conversion could also be issues if foreign 
companies were added to the composite railroad.  The railroad parents (CN and Canadian Pacific Kansas City) are 
still more Canadian than USA.  Comparing operating revenues for 2022 as reported in the AAR’s Railroad Facts 
book, 2023 edition:  CNGT was 32 percent of CN, and KCS and SOO combined was 36 percent of Canadian Pacific 
Kansas City.   
2 The rail operations of BNSF Railway Company are the principal operating subsidiary of Burlington Northern 
Santa Fe, LLC – which is a subsidiary of Berkshire Hathaway, Inc.  For 2023, BNSF accounted for 8.8 percent of 
Berkshire Hathaway assets.  Among the many other diverse subsidiaries of Berkshire Hathaway are GEICO, Fruit of 
the Loom, Helzberg Diamonds and Dairy Queen.  The company also owns pipelines, manufacturers, numerous 
automobile dealerships, real estate companies, and newspapers. 

Table No. 1
Evaluation of Class I Railroads

Under Surface Transportation Board Selection Criteria
2023

Rail Assets
Dividends Account For Adequate NYSE

Class I Stock Throughout At Least 50% Debt or
Railroad Parent Symbol 2023 of Parent Rating NASDAQ
BNSF Berkshire Hathaway BRK-A No No Yes Yes
CSX CSX Corporation CSX Yes Yes Yes Yes
CNGT* Canadian National Railway Co. CNI           ---      Non-U.S. company      ---             
NS Norfolk Southern Corporation NSC Yes Yes Yes Yes
CPKC* Canadian Pacific Kansas City CP           ---      Non-U.S. company      ---            
UP Union Pacific Corporation UNP Yes Yes Yes Yes

* CNGT is Grand Trunk Corporation, and consists of almost all of the U.S. railroad operations of Canadian 
National Railway (a.k.a. CN).  CPKC is KCS and Soo Line Corporation, and consists of the U.S. operations of 
Canadian Pacific Kansas City (CPKC).  Following STB precedent, CN and CPKC were not included
in the sample because both CN and CPKC are Canadian corporations – and the cost of capital proceeding 
is concerned with determining costs for U.S. railroads under STB jurisdiction.
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on data from Annual Report Form R-1 for 2023, the three-firm composite accounts for 

61 percent of the operating revenues and 60 percent of the assets of all Class I railroads.   

D.  Types of Railroad Capital 

The total capital of a firm may include various forms of debt and two types of equity; 

common stock and preferred stock.  Each of these three sources of capital has different 

expected rates of return (reflecting different levels of perceived risk of the particular debt or 

equity instrument), and the overall cost of capital is calculated as the market value weighted 

average of the costs of common equity, preferred equity, and debt.   Different approaches are 

used to estimate the costs of each of the types of capital.  In this statement, 99 percent of the 

cost of debt is calculated using bonds and similar instruments (including notes and debentures).  

The remaining 1 percent – in the form of Equipment Trust Certificates – is calculated with a 

long-used model that permits comparison of market-determined yields for government debt, 

and the historical relationship between government debt and the type of railroad debt 

modeled.3 No Conditional Sales Agreements were used to calculate the 2023 cost of debt 

because they have all been retired.  The estimate of the cost of common equity is a simple 

average of the results from two estimation methods.  One method is calculated using the 

backward-looking Capital Asset Pricing Model (CAPM) following the methodology prescribed by 

the Board and used in the 2022 Cost of Capital decision.  The other method is calculated using 

the somewhat more forward-looking Multi-Stage Discounted Cash Flow model (MSDCF) 

methodology prescribed by the Board and also used in the 2022 Cost of Capital Decision. It is 

 
3 There are currently four Equipment Trust Certificates modeled. 
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the combined return on equity estimate—rather than the outcomes of any single model—that 

matters for evaluating the cost of equity in the railroad industry. The cost of preferred equity 

capital would have been calculated using a simple dividend yield method, as also used in the 

2022 Cost of Capital Decision; however, none of the participating railroads have any preferred 

equity this year.  Calculations for all three types of capital are based on data through 2023.  The 

industry’s overall cost of capital is computed as a weighted average of the three costs — debt, 

common equity, and preferred equity — based upon the market value for each type of capital. 

III. Debt Capital in 2023 

The current cost of debt is determined from the current market-determined yields on all 

debt outstanding. This approach is necessary, and in past Board Cost of Capital decisions has 

been accepted as appropriate, because of the reasons listed below.4 

(1) There is a lack of sufficient new debt issues from which to develop a 

representative, and statistically reliable, current cost. 

(2) The stated rate of interest/dividend payment to the investor is not always the 

same as the cost to the railroad.  For example, when securities are issued, the 

total amount paid by investors is seldom received by the railroad.  

Administrative fees, such as compensation paid to investment bankers, reduce 

the proceeds to the railroad.  The effect of this is to increase the cost of the 

securities to the railroad.  

 
4 See Ex Parte Nos. 415, 436, 452, 458, 464, 466, 473, 478, 486, 491, 506, 513, 518, 523, 523 (Sub-No. 1), 
558, and 558 (Sub-No. 1) through (Sub-No. 26). 
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(3) The maturity mix and the type of instrument (equipment trust certificates, 

conditional sales agreements, long-term debt) of new security issues may be 

different from the average of existing securities.  Because of the effect that 

length of maturity and type of security has on its current cost, the use of only 

new issues would not accurately measure the current cost. 

(4) The quantity and quality of existing debt has an impact on the yield of new 

issues.   

A. Bonds, Notes and Debentures 

As in previous Cost of Capital determinations, calculations relating to the bond market 

value use market data for the composite railroad whenever possible, and calculations for the 

cost of bond debt rely entirely on market data.5  Multiple sources for market data are available, 

and each source has its own criteria for including a financial instrument in its database.  

However, no market data will be available in any database for bonds that do not trade.6  For 

2023, yields and prices of the sample railroads’ bonds, notes and debentures were obtained 

from Bloomberg.7  This source is the same data source used since the 2011 cost of capital 

 
5 The terms “bonds” and “bonds, notes, and debentures” are used interchangeably herein. 
6 In some cases, a comparable bond method could be used, where yields for traded bonds could be used 
for non-traded bonds with similar qualities (maturity date and type of instrument), enabling the 
calculation of a probable market price.  Another approach would be to construct a yield curve for a 
railroad.  We have not recommended these approaches because the supply of bonds with market data is 
adequate.  
7 Bloomberg’s product is called Bloomberg Professional, and it is available as a subscription service.  
https://www.bloomberg.com/professional/  
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determination. We were able to find data for 135 unique CUSIPs (bond identifiers).8   The 135 

bonds represent 99 percent of the book value of all railroad bonds belonging to the composite 

railroad.  The bonds not included in the market value calculation are those that are either not in 

Bloomberg’s database or were in the database but did not trade.  

1. Market Value of Bonds, Notes, and Debentures 

The average market value for traded bonds, notes, and debentures is calculated using 

the methodology employed in previous Cost of Capital proceedings.  For each of the 135 bonds 

with market data in 2023, an average price is calculated based on the simple average of 

monthly prices.  The prices represent what the investor is willing to pay for the bond given its 

coupon rate and maturity date.  The market value is the average market price (stated as a price 

per hundred dollars of principal) times the amount of debt outstanding as of December 31, 

2023.9  Where market prices are not available (i.e., for instruments that did not trade or were 

not found in the Bloomberg database), the “face value” of the bond is assumed to be the price 

investors would pay.  This assumption may slightly overstate the market value of some issues 

and understate the value of others, depending upon the relationship of the instruments’ 

coupon rate and the current market rate.  However, this possible variation is not likely to 

significantly affect the overall estimate of the cost of debt capital, since the differences are 

likely to be both small and offsetting – and, most importantly, since 99.1 percent of the book 

 
8 A CUSIP number is a 9-character identification code used to identify a security.  CUSIP is an 
abbreviation for Committee on Uniform Securities Identification Procedures. 
9 Securities that were newly issued during the year were prorated by the ratio of the number of months 
outstanding (rounded to the nearest half month) to the twelve-month year, as done in past proceedings. 
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value of bonds is priced at market.  Table 2 summarizes the results of the market value 

calculations for 2023.  The market value for bonds, notes, and debentures that traded is $54.21 

billion, which is 98.9 percent of the total market value of $54.80 billion. 

 

Although the number of bond offerings increased in 2023, the total market value for 

bonds is down 9.4 percent from the previous year.  Among the causes of this decrease are 

existing debt offerings declining in market value, as average yields increase. 

Appendix A lists details for each of the 135 bonds, notes, and debentures belonging to 

the composite railroad that have trading data available for 2023 in the Bloomberg database.  As 

footnoted earlier, there are a few cases where a similar series of bonds has been assigned two 

CUSIPs because a privately-placed portion trades among qualified institutional buyers instead 

of through an exchange, as allowed under the Securities and Exchange Commission’s Rule 

144A.  All instruments are summarized for each sample railroad in the front of the Appendix.  

Book values for non-traded debt are also listed. 

Table No. 2
Bonds, Notes and Debentures

Average Market Value

Traded Non-Traded Total Weight
Value Value Value Based on

Railroad Co. ($000) ($000) ($000) Traded
CSX $15,280,930 $591,679 $15,872,609 28.19 %
NSC $13,559,845 $0 13,559,845 25.01
UNP $25,366,477 $0 25,366,477 46.80
  Total $54,207,251 $591,679 $54,798,930 100.00 %

Prior Year $59,889,405 $591,679 $60,481,084
Change -9.5% 0.0% -9.4%
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2. Current Cost of Bonds, Notes, and Debentures 

Table 3 summarizes the yield or cost of each railroad’s debt (bonds, notes, and 

debentures), which, when weighted by the market value of the traded debt (as shown in Table 

3), determines the sample composite cost of bonds, notes and debentures.  The weighted 

average is 5.250 percent, which is 1.03 percentage points higher than 2022’s figure of 4.220 

percent.   

Table No. 3 

Bonds, Notes and Debentures 

Weighted Current Cost 

     

   Current  
Railroad Co. Weight   Cost   

CSX 28.19 % 5.268 % 

NSC 25.01  5.451  
UNP 46.80   5.131  
  Total 100.00 % 5.250 % 
          

 

As noted earlier, the current cost for bonds, notes, and debentures is based on traded 

instruments issued by the sample railroads.  Appendix A contains the average yield for each of 

the 135 securities that traded according to Bloomberg’s database.  The average yield for each 

security is a simple average of the twelve month-end yields.  The traded portion of Appendix A 

(in the front section) summarizes the yield, or cost of each railroad’s debt, which, when 

weighted by the market value of the traded debt, determines the sample composite cost of 

bonds, notes and debentures of 5.250 percent.  The weights used in Table 3, as derived from 

the calculations in Table 2, are also based on the traded portion of bonds, notes and 

debentures listed in Appendix A. 
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B. Equipment Trust Certificates 

Equipment Trust Certificates (ETCs) are debt obligations that are secured by the 

particular equipment which is acquired with the instrument’s proceeds.  In the event of default, 

creditors may repossess and resell or lease the equipment to pay off the debt obligations.  This 

type of security has declined in popularity.  In the 1990 cost of capital determination, ETCs 

accounted for 17.70 percent of the market value for the sum of bonds, ETCs, and conditional 

sales agreements.10  For 2023, this percentage is 1.37 percent.  Because entire ETCs are not 

actively traded in secondary markets, it is necessary to determine their cost by examining the 

return on other debt securities that are actively traded.   

An ETC is generally serially issued.  As such, each year during its life an equal amount 

(typically 1/15th) of the original amount must be retired.  Consequently, an ETC may be thought 

of as a series of individual, annually-retiring bonds.  In fact, when ETCs are issued, each of the 

maturities is sold independently from the others.  A serially issued debt instrument provides an 

investor with the ability to purchase only those maturities of particular interest.  To correctly 

compute the composite yield on a serially issued bond, the internal rate of return on the bond’s 

principal and interest payments must be calculated. 

To compare ETCs to other debt instruments,  the yields to maturity (as detailed in 

Appendix B) for government bills, notes, and bonds having the same range of maturities as 

current ETCs were obtained from Federal Reserve data.  The yield curve for these government 

 
10 See Table 1 in ICC Ex Parte No. 491, decided June 12, 1991.  Conditional Sales Agreements accounted 
for an additional 2.46 percent of debt in the market value calculation. 
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securities (also in Appendix B) shows the relationship between the current costs, or yields to 

maturity, and maturity dates for government bonds (which, unlike ETCs, are actively traded in 

secondary markets).  

These yield data have been adjusted by the Federal Reserve Board to reflect constant 

maturities, such that the data accurately reflect the 2023 relationships between yields and 

maturities.  After determining the yields to maturity for government bonds of maturities similar 

to those of an ETC, those yields are adjusted to reflect the risk associated with the ETCs as 

compared to government bonds.  This adjustment is the risk premium for railroad ETCs, which 

is the spread between ETCs and government securities.  

In 2014, 2015, and 2016, a railroad issued new ETCs with interest rate spreads above 

government bonds of 76, 44, and 70 basis points, respectively. Since there were no new ETCs 

issued between 2017 and 2023, the 70 basis point spread is our most recent calculation, and I 

have used that difference for 2023.  For comparisons, Table 4 lists historical spreads used since 

2002 and the spread proposed for 2023.11  Other than the spread for 2015, which appears to 

be an anomaly, the spread of 70 basis points is the lowest spread used in this century. 

11 The 70 basis point spread was calculated using the same method as that used for 2008, 2010, 2014, 
2015, and 2016, and calculations were included in my work papers submitted with each of my verified 
statements. 
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The methodology used to determine the cost of ETC debt is the same as the method 

employed and approved in previous proceedings.  Risk-adjusted yields provide the basis to 

value each ETC.  Using formulae suggested by Standard Security Calculation Methods, the 

market value of each maturity comprising an ETC is determined.  In effect, these formulae make 

it possible to determine the price investors would pay in 2023 for the contractual interest 

payments and price appreciation for holding the instrument.  It is the most accurate way to 

Table No. 4
History of Premiums for

Equipment Trust Certificates (ETC)

Data
Year Proceeding Basis Points

2002 Ex Parte No. 558 (Sub-No. 6) 114
2003 Ex Parte No. 558 (Sub-No. 7) 114
2004 Ex Parte No. 558 (Sub-No. 8) 114
2005 Ex Parte No. 558 (Sub-No. 9) 114
2006 Ex Parte No. 558 (Sub-No. 10) 114

2007 Ex Parte No. 558 (Sub-No. 11) 125
2008 Ex Parte No. 558 (Sub-No. 12) 125
2009 Ex Parte No. 558 (Sub-No. 13) 80
2010 Ex Parte No. 558 (Sub-No. 14) 80
2011 Ex Parte No. 558 (Sub-No. 15) 80

2012 Ex Parte No. 558 (Sub-No. 16) 80
2013 Ex Parte No. 558 (Sub-No. 17) 80
2014 Ex Parte No. 558 (Sub-No. 18) 76
2015 Ex Parte No. 558 (Sub-No. 19) 44
2016 Ex Parte No. 558 (Sub-No. 20) 70

2017 Ex Parte No. 558 (Sub-No. 21) 70
2018 Ex Parte No. 558 (Sub-No. 22) 70
2019 Ex Parte No. 558 (Sub-No. 23) 70
2020 Ex Parte No. 558 (Sub-No. 24) 70
2021 Ex Parte No. 558 (Sub-No. 25) 70
2022 Ex Parte No. 558 (Sub-No. 26) 70
2023 Proposed for EP 558 (Sub-No. 27) 70

Source for 2001-2023:  STB Cost of Capital Decisions.
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compute the current cost of ETCs to the firm for the defined period.  Computing the internal 

rate of return of the ETC prices and their associated cash flow streams establish the current 

cost for ETCs.  The weighted-average cost for all modeled Equipment Trust Certificates (now 4) 

is shown in Table 5.12  

 

Weighing railroad yield (there was only one railroad) by its current market value for modeled 

ETCs results in a current cost of 4.957 percent.  The average rate is higher than the 1.215 

 
12 The formulae used to value these bonds are standards of the security industry.  They are: 

 For bonds with less than six months to maturity: 

 











180

D)-(180
  C - 

DY/360+1

C/2+100
=DP 2/  

 For bonds with six months or longer to maturity: 

































 180

D)-(180
C/2 - 

D/180)+1-(K )Y/2+(1

C/2
 + 

D/180)+1-(N )Y/2+(1

100
=DP

N

1=k EXPEXP

 

Where: DP = Dollar price of the bond 
 C = Coupon rate as a percent per year 
 D = Number of days from settlement date to coupon date 
 Y = Yield to maturity as a decimal per year 
 EXP = Raise the term on the left to the power indicated by the term on the right 
 N  = Whole number of coupons payable plus 1 
 K = Compute for K, values 1 to N and sum the results 

Table No. 5
Summary of Equipment Trust Certificates Modeled for 2023

($000)

Current Current
Amount Outstanding Market Interest No.

Railroad Beg. Ending Average Yield Value Amount ETC-- -- --

CSX $0 $0 $0 -- $0 $0 0

NS 0 0 0 -- 0 0 0

UP 806,109 768,144 787,127 4.957% 747,612 37,061 4
Total $806,109 $768,144 $787,127 4.957% $747,612 $37,061 4
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percent found for 2022.  In this year’s case, the premium used in the model is the same as last 

year – so the higher yield curve for 2023 reflects the higher interest rates on government 

securities.  (See Appendix B). Appendix C lists each ETC, and includes a market value and a 

current yield for those modeled.  (Union Pacific is the only railroad using ETCs currently.)  

Appendix C also lists ETCs that were not modeled (and those current, which are not used).  

There were no current ETCs this year. ETCs can fail to be modeled for two reasons:  (1) the ETC 

instrument does not have all of the characteristics typical of an ETC; or (2) the ETC has a floating 

rate (instead of fixed) making its rate for a particular future year uncertain.  There were no non-

modeled ETCs this year.  The market value of all modeled ETCs is $768.14 million.      

C. Conditional Sales Agreements 

Conditional Sales Agreements (CSAs) are another form of railroad financing that is 

treated by investors as debt securities, because their interest obligations are essentially 

the same as interest obligations on ETCs.  Like ETCs, CSAs are not generally traded in 

secondary markets.  Accordingly, as in prior proceedings, their current cost can be 

determined from current yields on government bonds in a similar manner to ETCs, using a 

1997 relationship between CSAs and ETCs to determine the yield spread over government 

bonds.  As in other recent years, no CSAs were outstanding in 2023 – so none were 

modeled and none were added to Miscellaneous Debt.  No CSAs have been modeled 

since 2010, and none have been outstanding (non-modeled or current) since 2014.  There 

is no appendix for CSAs.  



 

17 

D. All Other Debt 

Capital leases and miscellaneous debt, which are normally relatively small 

amounts outstanding, are listed as All Other Debt.  To comply with past decisions of the 

Board, non-modeled Equipment Trust Certificates and Conditional Sales Agreements 

would have been listed in this category had there been any this year.  Capital leases are 

the largest portion of the All Other Debt category.  

Capital leases are contracts between two parties and as such take many forms.13  

Since capital leases are not traded in the marketplace, their current cost is not directly 

observable.  The lack of complete information with respect to leases necessitates that 

many assumptions be made to estimate their current cost and their values.  For market 

value purposes, capital leases are included at book value.  Given the large number of 

these leases and the significant differences among their terms, this is the only practical 

option available.  Because the cost of capital calculation assigns this debt a cost based on 

traded or modeled securities (bonds, notes, debentures, ETCs and CSAs) that typically 

have a lower cost, the cost used for capital leases will be somewhat understated.  The 

book value (assumed market value) of capital leases for 2023 is $174.0 million. 

Miscellaneous debt, such as floating rate loans, demand deposits, 

premiums/discounts, and various instruments with extremely small amounts outstanding 

are also excluded from the current cost computations.  However, miscellaneous debt is 

 

 13 See generally 49 C.F.R. 1201, 2–20 for definitions. 
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valued at negative $1,248.38 million because in 2023 it consists mostly of discounts and 

unamortized debt issuance costs.   

Capital leases and miscellaneous debt, when combined, net to negative $1,074.4 

million and there were zero non-modeled ETCs.  Therefore, All Other Debt as a percent of 

the total market value of debt of the composite railroad is negative 1.97 percent. 

Miscellaneous debt is lower than it was for 2022, and much of the decrease was caused 

by capital leases and discounts.  More detail on Miscellaneous Debt can be found in the 

Debt Reconciliation portion of my work papers.  This treatment of All Other Debt is the 

same approach used in the previous cost of capital proceeding.14  

E. Market Value of Debt 

Table 6 summarizes the total market value for each debt category.  The total 

market value for traded and non-traded debt is $54,472 million.   

 

 
14 Non-modeled ETCs and/or CSAs would also have been included in the All Other category if there had 
been any. 

Table No. 6
Market Value of Debt ($000)

Market Percent of
Type of Debt Value Total Subtotal
Bonds, Notes & Debentures $54,798,930 100.60 % 98.65 %
Equipment Trust Certificates 747,612 1.37 1.35
Conditional Sales Agreements 0 0.00 0.00
     Subtotal 55,546,542 101.97 100.00 %

All Other Debt* -1,074,370 -1.97
     Total $54,472,172 100.00 %

* If any ETCs or CSAs are not modeled, they are included in All Other Debt.
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Bonds, Notes, and Debentures (Bonds) account for 100.6 percent of the total market 

value.  More details can be found in Appendix D.  As can be computed from that appendix, 99 

percent of the Bonds’ market value is determined by the results of trading throughout the year, 

while the remaining portion is based upon the book value of non-traded bonds.   

Current costs can be determined for three of the four debt categories ¾ Bonds, 

Equipment Trust Certificates, and Conditional Sales Agreements, had there been any.  

Therefore, in 2023, the weighted average cost of debt is based upon these three (of the four) 

debt categories (see subtotal column).  The total market value of debt, used to determine the 

weight for debt in the overall cost of capital calculation, includes all four categories.   

F. Flotation Costs for Debt Capital 

The cost of issuing new debt generally has two portions.  First, when new debt is issued 

by a negotiated offering or a competitive bid, the issuing firm pays a fee to the investment 

banking firm or firms handling the offer.  These fees cover the banker’s administrative costs in 

handling the sale and profits.  Second, the issuer incurs expenses such as legal, accounting, and 

printing.  Those types of expenses are quantified in the Securities and Exchange Commission’s 

Form 424(b)(5) or 424(b)(2), as are the investment banker’s fee and other details of  new debt 

offerings.  Flotation costs generally vary by type of security.  For ETCs and CSAs, the fees are 

extremely small, but costs increase as the administrative burden and underwriting risk increase 

(i.e., in order of increasing cost  ¾ ETCs and CSAs, bonds and notes, convertible bonds, and 

preferred stock and common stock).  As discussed below, flotation costs directly reduce the 

gross proceeds available to the issuing firm. 
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An example helps to illustrate how flotation costs permanently increase the cost of debt 

capital to the railroad.  If a railroad sells a 10-year bond with an annual coupon of 15 percent 

and investors are willing to pay $98 for each $100 in face value, the effective yield on the bond 

is 15.40 percent.  Because the investment banker requires compensation (flotation costs) for 

his work, the railroad does not receive the full $98 from the investors.  In addition, the railroad 

will have its own internal costs such as legal and accounting.  If flotation costs reduce the net 

proceeds to say $96, the effective cost to the railroad over the life of the bond is 15.82 percent.  

Therefore, flotation costs have increased the cost of debt from 15.40 to 15.82, or by 42 basis 

points.  Proper accounting treatment requires the $4 per $100 ($100 - $96) to be amortized on 

a straight line basis over the life of the bond.  In addition, the Uniform System of Accounts 

requires the annual amortization to be charged directly to Account No. 548, Amortization of 

Discount on Funded Debt, a fixed charge item.  This results in fixed charges for the year totaling 

$15.40 ($15.00 coupon payment + amortization of $0.20 discount + $0.20 flotation costs).  It is 

important to note that these flotation costs are not recovered through operating costs but are 

fixed charges each year during the life of the bond.  Also, it is evident that in order to reflect the 

total current cost of debt, flotation costs must be included.  

Any firm requires the opportunity to cover flotation costs before it will have an incentive 

to make future capital expenditures.  Before creditors will lend their funds, they must be 

assured that the railroad will have the opportunity to earn returns sufficient to cover all costs. 

Using the same methodology used since 2008, I calculated 2023 flotation costs for 

bonds using publicly available data from electronic filings with the Securities and Exchange 
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Commission (SEC).15  The filing types are “Prospectus Rule 424(b)(2)” and “Prospectus Rule 

424(b)(5)”.  In addition to standard bond information such as coupon and maturity date, these 

filings also provide the price to investors, underwriter’s fee, and railroad expenses excluding 

the underwriter’s fee.  I have calculated a yield based on the price to investors and a yield that 

also included flotation costs.  The difference between the two yields is the flotation cost 

expressed in percentage points.  For 2023, 8 new issues were reported in five filings, with some 

filings reporting multiple new issues.   A simple average of the 8 flotation costs is 0.098 points, 

which is .034 higher than the figure used by the Board for 2022.  As before, debt exchanges 

have not been included.  Pages 1 and 2 of Appendix E contain a table with input data and 

calculations.  Pages 3 and 4 of the same appendix contain, as an example, the pages from the 

SEC filing that were used as a source for one of the filings.  The source filings for all of the new 

bond issues have been included in my work papers.  I believe the 8 new railroad debt issues, 

which were issued by all three railroads, provide the best information to determine flotation 

costs for 2023, and I have therefore used 0.098 percentage points for the flotation costs for 

bonds. 

Flotation costs for ETCs have much less significance compared to bonds simply because 

ETCs are less than 2 percent of the market value of the debt used to determine the current cost 

of debt.  I have calculated flotation costs for ETCs using the same methodology used in the 

previous Cost of Capital decision, although it has some flaws.  See the testimony for 2012 for a 

discussion of the incorrect assumption used with the current method.  Because ETCs are such a 

 
15 The SEC’s EDGAR (Electronic Data Gathering, Analysis, and Retrieval) system is available on the 
internet at the following address:  https://www.sec.gov/edgar.shtml . 
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small portion of total debt, this flawed method for estimating flotation costs for ETCs does not 

affect the cost of debt, so I have not expended resources with an alternative method.   

The Securities and Exchange Commission (SEC) conducted a study of flotation costs 

using railroad ETC data for the years 1951, 1952 and 1955.16  In that study, the SEC determined 

that ETC flotation costs averaged 0.89 percent of gross proceeds.  My calculation uses this old 

study, the flawed assumption about average railroad yields, and assumes the duration is 15 

years.  This methodology, suggested by a third party in 2008, was first approved by the Board in 

its cost of capital for 2007 decision served September 26, 2008. 

Table 7 below calculates flotation costs for ETCs using the flotation percent of gross 

proceeds discussed above. No flotation costs have been calculated for CSAs, as none have been 

modeled.   

   

 
16 Cost of Flotation of Corporate Securities 1951-1955, Securities and Exchange Commission, June 1957. 

Table No. 7
Flotation Costs for

Equipment Trust Certificates

Given ETC
Flotation Costs as Pct of Gross Proceeds 0.890%
Avg. Railroad Yields (Table 5) 4.957%
Assumed Duration of New Instrument (Yrs) 15

Calculated
Price After Flotation Costs $99.11
Effective Yield Including Flotation Costs 5.043%

Difference Between Yields With and 
Without Floatation Costs =
Flotation Cost as Percentage Points 0.086%
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In this calculation, current average yields on railroad ETCs are assumed to be equal to 

the yield resulting from the price to investors for a new issue (a flawed assumption because the 

current yields and new issues are on different places in the yield curve).  Coupons are assumed 

to be paid twice per year.  The duration for new ETCs is assumed to be 15 years.  Given the 

input data, effective yields can be calculated, and the difference between the yields excluding 

flotation costs and the yields including flotation costs are the flotation costs measured in 

percentage points.  The results are flotation costs for ETCs of 0.086 percentage points – which is 

.008 percentage points higher than the value for 2022. 

To compute the overall effect of flotation cost on debt, the market value weight of the 

debt outstanding is multiplied by the respective flotation cost.  The weights for each type of 

debt are based on market values for debt (excluding All Other Debt), as found in the Percent of 

Subtotal column in Table 6.  All Other Debt is excluded from the weight calculation, since a 

current cost of debt for that category has not been determined.  As shown in Table 8, flotation 

costs increase the cost of debt by 0.098 percentage points.    

                

This flotation cost for 2022 is 0.034 percentage points higher than the number used by 

the Board in its 2022 Cost of Capital decision.  Since bonds have a market weight of over 98 

Table No. 8
Flotation Costs For Debt

Market Flotation
Type of Debt Weight Cost
Bonds, Notes & Debentures 98.65% 0.098%
Equipment Trust Certificates 1.35% 0.086%
Conditional Sales Agreements 0.00%
     Total 100.00% 0.098%

not calculated
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percent, flotation costs for total debt rounds to the same number as the flotation costs for 

bonds.   

G. Conclusion as to the Cost of Debt Capital 

To determine the overall composite current cost of debt, the current cost of each of 

three categories of debt (Bonds, ETCs and CSAs) is multiplied by its market value proportion.  

Market values are properly used in this connection, because they represent the amounts on 

which the current cost must be paid.  Table 9 shows the results of this calculation. 

                                

   

The current weighted cost of debt before flotation costs is 5.246 percent.  The addition 

of flotation costs results in a rounded cost of debt of 5.34 percent. This cost of debt is higher 

than the 2022 of 4.28 percent.17  A summary for the 2023 calculation of the overall cost of debt 

 
17 The AAR’s Railroad Facts book lists the cost of debt decided by the Board and its predecessor.  The 
2013 edition contains, on page 19, data from 1978 through 2012.  The 2023 edition lists, on page 20, 
data from 1990 through 2022. 

Table No. 9
Composite Current Cost Of Debt

Market Current
Type of Debt Weight Cost
Bonds, Notes & Debentures 98.65% 5.250%
Equipment Trust Certificates 1.35% 4.957%
Conditional Sales Agreements 0.00% --
     Subtotal 100.00% 5.246%

Flotation Costs 0.098%

Weighted Cost of Debt 5.344%
Weighted Cost of Debt (Rounded) 5.34%
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is provided in Appendix F.  That appendix also has some historical costs of debt for 

comparisons. 

IV  Common Equity Capital In 2023 

A. The Market Value of Common Equity Capital 

The market value of common equity is based on stock prices and shares outstanding for 

2023.  Table 10 below summarizes the market value calculation.  The Weight column, which is 

not used directly in our calculation, is provided as additional information.   

         

Details of the calculation are presented in Appendix G.  Weekly market values were 

calculated for each railroad using shares outstanding data from railroad 10-Q and 10-K reports 

multiplied by stock prices at the close of each week in 2023.18  Note that the week beginning on 

April 3 ends on Thursday April 6 because of the Good Friday holiday.  Thus, any railroad shares 

outstanding change effective on April 7 would not happen until the following week because the 

 
18 The 10-Q and 10-K reports are filed with the US. Securities and Exchange Commission (SEC) and are 
available from railroad web sites or the SEC web site. 

Table No. 10
Average Market Value

For Common Equity in 2023

Value Weight
Railroad Co. ($000)        %

CSX 63,818,362.7 26.40
NSC 49,566,540.3 20.50
UNP 128,383,344.9 53.10
  Total $241,768,247.8 100.00 %

Prior Year $270,192,632.0
Change -10.5%
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market was closed on April 7. Page 5 of Appendix G lists all full-day stock market holidays.  Page 

4 of the appendix lists the holiday that caused any week to not begin trading on a Monday or 

end trading on a Friday.  Calculations for 2023 included 52 weeks.  Week 1 began on Monday 

January 3, 2023, and is the first week after 2022’s week 52 used in last year’s calculation.  The 

week beginning Tuesday December 26, 2023, qualifies as the final week for 2023. Thus, 2023 is 

a 52-week year for the purpose of calculating the market value of common equity.   

The 52-week average market capitalization of the composite railroad (the three 

railroads that comprise the composite sample), listed in Table Number 10 and on page 4 of 

Appendix G, is $241.8 billion.  This is a 10.5 percent decrease from last year’s average.   

 

  

As shown in Chart 1, the stock market in general, as represented by the Standard & 

Poor’s 500, was higher in 2023 than it was in 2022. The S&P 500 finished the year 4.9 percent 

higher than it had been a year earlier. Starting week 17, the market rose higher than the 

previous year. 
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 Chart 2 compares stock performance for 2023. The railroads started 2023 performing 

lower than the Standard & Poor’s 500 index, but two of the three railroads ended the year 

higher than they were at the beginning of 2023. Stocks with betas of approximately 1.0 (see 

more on betas in section 3) move with the market, as illustrated in the chart (especially shown 

in the second half of the year).  

B. The Capital Asset Pricing Model (CAPM)  

The cost of equity is a measure of investor expectations, including the opportunity cost 

of investing in a share of a firm’s stock; i.e., the expected rate of return that investors require 

on the market value (purchase price) of the stock in light of alternative investment 

opportunities of comparable risk.  Because investor expectations are not directly observable, 

analysts have developed methods of inferring the cost of equity from available financial data.  

There are several methods available to estimate the cost of equity.  Two of these methods, the 

Capital Asset Pricing Model (CAPM) and a Multi-Stage Discounted Cash Flow model (MSDCF) 

are used in this statement to compute an estimate for the cost of equity — in accordance with 

Chart No. 2 
S&P 500 vs. Railroad Stocks during 2023 
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STB Ex Parte No. 558 (Sub No. 27).  The CAPM is discussed herein, and the MSDCF is discussed 

in the next section. 

The CAPM relies on historical measurements of the risk and returns of assets in the 

market to forecast the likely future risk-return relationship governing the cost pf capital. The 

theory underlying the CAPM is that an investor seeks a risk-free return plus a premium that is 

dependent upon risk.  Since all of the principal elements of the CAPM (the risk-free rate, the 

market risk premium, and the beta) are estimated using historical data and relationships 

computed from that data, the CAPM is essentially a backward look at how equity markets have 

historically regarded a particular firm or group of firms.  The backward-looking nature of the 

CAPM means that it may not fully capture contemporaneous changes in the market or reflect 

the impact of current operational, financial, political or economic trends and events on market 

valuations or risk perceptions. The CAPM is also sensitive to changes in the risk-free rate, which 

is determined as of the estimation date. In formulaic terms, the cost of equity as estimated by 

the CAPM may be expressed as: 

K = RF + beta (MRP) 

Where K = the firm’s cost of equity, 
  RF = the risk-free rate, 
  MRP = the market’s risk premium, and 
  beta = the coefficient of systematic, non-diversifiable risk of the stock. 

 

Therefore, each firm’s cost of equity above the risk-free rate depends on the market risk 

premium adjusted for the non-diversifiable risk of its common stock, with the adjustment factor 

represented in the model as beta.  The risk-free rate (RF) is typically represented by the rate of 

a U.S. Government (Treasury) instrument.  As the risk-free rate enters the CAPM linearly, the 
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impact of a change in the risk-free rate is one-for-one. Moreover, fluctuations in the risk-free 

rate might primarily reflect shifts in monetary policy rather than variations in the cost of capital 

for private firms. Consequently, during periods of significant financial uncertainty, the model 

may yield biased outcomes. The market risk premium (MRP) is the expected future difference 

between returns for the overall stock market and risk-free returns.  That expected difference is 

typically estimated using historical differences.  Beta is the coefficient of systematic, non-

diversifiable risk of the stock, which depends on its volatility and its correlation with the overall 

stock market.  The beta for the overall stock market is 1.0.  Firms with higher risk will have a 

beta above 1.0, while firms with lower risk will have a beta below 1.0.  As with the market risk 

premium, betas are also typically estimated using historical relationships.  The methodology 

used for the CAPM calculation — including details for using certain inputs — follows the 

methodology prescribed and used by the STB in the 2022 Cost of Capital decision.19 

1. Risk-Free Rate (RF) 

In all decisions regarding the CAPM, the Board has specified a risk-free rate based on an 

average yield to maturity for a 20-year U.S. Treasury Bond.  The average yield-to-maturities for 

U.S. Treasury Bonds are available from the Federal Reserve web site, and I have again utilized 

this resource to retrieve data for 2023.20   A copy of the “download” from the Federal Reserve 

web site is included in my work papers.  Table 11 lists a 10-year history of this bond.  As the 

 
19 Railroad Cost of Capital – 2022, EP 558 (Sub-No. 26) (STB served August 3, 2023). 

20 Federal Reserve’s new web site is 
https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H15.  For Data set, choose Selected 
Interest Rates.  For Instrument, select U.S. government securities/Treasury constant 
maturities/Nominal.  For Maturity, select 20-year. For Frequency, select Annual. 
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table shows, the average rate for 20-Year U.S. Treasury Bonds in 2023 is an increase from the 

previous year.  Appendix H lists all of the annual 20-Year U.S. Treasury Bond rates available 

since 1980. The 20-year rate for 2020 was the lowest rate during that period, and 2021 is the 

second-lowest.21 

 

 

Using the average yield to maturity in 2023 for a 20-year U.S. Treasury Bond, as directed 

in STB Ex Parte No. 558 (Sub No. 27), the CAPM’s risk-free rate is 4.26 percent. 

 
21 The Federal Reserve Board has two series for 20-Year Treasury Bonds.  The first data set is from 1962 
through 1986.  The second set has data from 1993 to current.  Rates from the two data sets are listed in 
my work papers.  There are no data for 1987 through 1992. 

Table No. 11
20-Year U.S. Treasury Bonds 2014 - 2023

Average
Annual

Year Rate

2014 3.07 %

2015 2.55

2016 2.22

2017 2.65

2018 3.02

2019 2.40

2020 1.35

2021 1.98

2022 3.30

2023 4.26

Source:  Federal Reserve
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2. Market Risk Premium (MRP) 

In previous decisions, the STB has required that the market risk premium (a.k.a. equity 

risk premium) calculation begin with year 1926, which is a standard approach.  The Standard & 

Poor’s 500 Index is to be used as the representative of the market — also a standard approach.  

The STB’s decision also stated that the “data are also available from a variety of commercial 

vendors, including Ibbotson.” 

In the 2006 through 2012 Cost of Capital determinations, the well-regarded and widely-

accepted Ibbotson Equity Risk Premium was used.  The premium was listed in the Ibbotson SBBI 

Valuation Yearbook published by Morningstar.22  This premium is the long-horizon equity risk 

premium, using the S&P 500 and data beginning with 1926.  Although Morningstar 

discontinued its Ibbotson SBBI Valuation Yearbook, it published the same long-horizon equity 

risk premium in the Ibbotson SBBI Classic Yearbook.  This source was used for 2013 and 2014 

equity risk premiums. 

In 2015 and 2016, yet another source of data was needed, as Morningstar decided to 

discontinue its Ibbotson SBBI Classic Yearbook. The valuation and financial advisory firm Duff & 

Phelps maintains many of the same series formerly published by Ibbotson, and their Valuation 

Handbook-U.S. Guide to Cost of Capital included a page that listed the long-horizon expected 

equity risk premium.23  The Duff & Phelps Valuation Handbook-U.S. Guide to Cost of Capital was 

 
22 Ibbotson Associates is a wholly-owned subsidiary of Morningstar, Inc.  “SBBI” stands for “Stocks, 
Bonds, Bills, and Inflation. 
23 The Duff & Phelps 2017 Valuation Handbook – Guide to Cost of Capital was published by John Wiley & 
Sons.  The handbook listed the premium on page 36 of chapter 3 (and page 14 of chapter 5).  The last 
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the source used to obtain the 2015 and 2016 equity risk premiums. In 2018, however, Duff & 

Phelps decided to discontinue the publication of that book in hardcover form, which would 

have been used as the source for the 2017 equity risk premium. Although the physical book is 

no longer be published, Duff & Phelps has developed an online tool called the Cost of Capital 

Navigator, and the data that would have been published in the Valuation Handbook-U.S. Guide 

to Cost of Capital are available in the online Cost of Capital Navigator.24 The Cost of Capital 

Navigator contains the “Long-horizon expected equity risk premium (historical)”, which is 

calculated using “large company stock total returns minus long-term government bond income 

returns”, beginning 1926.  This premium is calculated using the same method as that used by 

Ibbotson to calculate the market risk premiums used in previous cost of capital determinations.  

For 2023, the online Duff & Phelps Cost of Capital Navigator shows this premium as 7.17 

percent (note that Duff & Phelps is now a Kroll company).  There was no change from the figure 

used by the Board for 2022.  (Page 1 of my Appendix H shows Equity Risk Premiums since 1980, 

and page 2 shows a screen shot of the on-line source for the 2023 equity risk premium.)  Thus, I 

used 7.17 percent as the rate for the CAPM’s market risk premium. 

 

sentence of Footnote 5-16 (on page 14 of Chapter 5) in the Handbook says “The long-horizon historical 
equity risk premium was previously published on the “back page” of the Morningstar/Ibbotson SBBI 
Valuation Yearbook (discontinued).” 
24 The References section of the online Cost of Capital Navigator contains the same data, in the same 
chapter format, that would have been published in the Valuation Handbook – U.S. Guide to Cost of 
Capital. It is essentially an online book, instead of a hardcover book. 
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3. Beta  

The STB Ex Parte No. 664 decision requires parties to calculate the CAPM’s beta using a 

portfolio of weekly, merger-adjusted stock returns for the prior five years in the following 

equation:  

R – SRRF = Alpha + beta (RM – SRRF) + E 

Where: 

R = merger and dividend-adjusted stock returns for the portfolio of 
railroads;25 

SRRF = short-run risk-free rate represented by 3-mo. U.S. Treasury Bills; 
alpha = constant term; 
beta = coefficient of systematic, non-diversifiable risk; 
RM = return for the market, represented by the S&P 500; and 
E = random error term. 

 

In its Railroad Cost of Capital – 2006 decision, the STB clarified its beta calculation 

methodology.  The STB noted that “[t]he proper way to arrive at the weekly portfolio change is 

to calculate the weekly stock percentage change for each firm, weighted by that firm’s share of 

the industry as a whole.”  The STB also determined that the Standard & Poor’s 500 Price Index, 

which is publicly available, should be used as a proxy for the Standard & Poor’s 500 Total 

Return Index, unless the Total Return Index is made available to the public. 

 Using the STB instructions, the value for beta can be solved for by using a linear 

regression.  The railroad portfolio return less the short-term risk free rate is the dependent 

variable, while the market return less the risk free rate is the independent variable.  The 

 
25 Railroads must meet the screening criteria set forth in Railroad Cost of Capital – 1984 and modified 
recently by the Board in Revisions to the Cost-of-Capital Composite Railroad Criteria. 
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regression’s random error term is unknown, the intercept is the alpha, and the coefficient for 

the explanatory variable is the beta.  

The raw regression data set used in the AAR calculation has normally been derived from 

publicly available data from web sites on the internet (for further information, see the work 

papers).  Due to Yahoo data quality concerns in the prior years, we used Bloomberg stock price 

data for 2023.   

As instructed, I have used weekly stock price data for the prior five years.  The raw data 

consists of weekly observations from the last week of 2018 (Week 0) through the last week of 

2023 (Week 261). Bloomberg identifies each week in the data set by the last trading day of the 

week (typically Friday), which means that the stock price data and the identification of the 

week are the same.26  Week 1 in the regression data set is the week ending Friday, January 4, 

2019 (or beginning Monday December 31, 2018).27  This week meets the Board’s criterion to 

qualify as week 1 because it is the first week to contain 3 or more trading days in 2019.  The last 

week of 2023, Week 261, began on Tuesday, December 26.  Week 0 began in 2018 on Monday 

December 24, and it is not directly used in our regression for beta.  The purpose of having a 

Week 0 is to be able to calculate the return for Week 1 and to have a weight for the beginning 

 
26 In some cases, stock did not trade on Friday.  For example, trading during Week 223 ended Thursday, 
April 6, 2023, because Friday, April 7, 2023, was the Good Friday holiday.  There are also cases where 
the first trading day of the week was not Monday because of a holiday.  For example, Week 212 began 
on Tuesday, January 17, because of the Martin Luther King Day holiday on January 16. 
27 Following the Board’s clarification in Ex Parte No. 558 (Sub-No. 12), the week beginning December 31, 
2018, is the first week in the relevant year that contains 3 or more trading days.  The previous week had 
no trading days in 2019. 
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(instead of the end) of Week 1.  This enables a Week 1 return to be included in the regression 

data set as clarified by the Board on page 7 of its 2008 cost of capital decision.28 

Three categories of data are necessary for the raw regression data set.  First, weekly 

stock prices for CSX, NSC, and UNP are acquired.29 The price index values for Standard & Poor’s 

500 Price Index were also downloaded.  Stock prices adjusted for dividends and splits are used 

to calculate the regression’s dependent variable, while prices that are only adjusted for splits 

are used for weighting.30   

The second category of data is shares outstanding.  Stock shares outstanding, and an 

effective date, were gathered from each railroad’s 10-Q and 10-K reports.   The shares 

outstanding data were adjusted for stock splits, if necessary.  For each railroad, a shares 

outstanding value is assigned to each week based upon the latest available 10-Q or 10-K 

submissions by that railroad to the Securities and Exchange Commission.31  In some cases, the 

last trading day of a week was actually a Thursday (Good Friday is always a holiday for the U.S. 

stock markets), and this can affect the shares outstanding used.  All of the days stocks traded, 

and stock market holidays, are listed in my work papers. 

 
28  EP 558 (Sub-No. 12), (STB served Sept. 25, 2009). 

29 CSX Corporation has a stock symbol of CSX, Norfolk Southern Corporation is NSC, and Union Pacific 
Corporation is UNP.   
30 The dividend-adjusted values may differ for a given week if the data are downloaded at different times 
during the year, especially if dividends have been paid during the interim time.  The difference typically 
affects the fourth digit after the decimal of the beta calculations.  The current data sets were 
downloaded March 13, 2024, and the range of data was from 12/20/2018 through 1/10/2024. 
31 Shares outstanding are updated using the first Friday on (provided the stock traded that day), or after, 
the effective date listed in the 10-Q and 10-K reports – since Friday’s (or the end of the week) stock price 
is used.  
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The final category of raw data is the rate for 3-Month U.S. Treasury Bills.  These 

securities are also known as 13-Week Treasury Bills or 90-Day Treasury Bills.  The Treasury Bill 

rates are acquired from the Federal Reserve web site, and the “download” is included in my 

work papers. 

SAS statistical software was used to prepare the regression data set from the raw data.32  

The weekly stock percentage change for each railroad was calculated and weighted by that 

railroad’s share of the industry as a whole to create a composite railroad return.33  Weekly 

returns are also calculated for the Standard & Poor’s 500 Price Index (the proxy for the market 

as a whole).  Each week’s three-month Treasury Bill rate, which is the measure employed for 

the short-run risk-free rate, is restated from an annual to a weekly rate to make it comparable 

to the weekly returns.  The method used to convert from an annual rate to a weekly rate 

accounts for compounding.  The weekly Treasury Bill rates are then deducted from the 

composite railroad portfolio returns and market returns as was done in the previous cost of 

capital submissions.  The resulting regression data set has 261 observations (weeks 1 through 

261), since week 0 of the raw data set was used only to calculate a weighted return for week 1. 

The SAS General Linear Model procedure (Proc GLM) was used to calculate the 

regression, with composite railroad returns less the short-run risk-free rate as the dependent 

variable and the market returns less the short-run risk-free rate as the independent variable.  

As a check against our beta calculations, a spreadsheet has also been utilized to calculate the 

 
32 SAS Institute Inc., Cary, NC. 
33 Since the weight needs to be the weight at the beginning of the week instead of the end of the week, 
data from the end of the previous period are used to represent the beginning of the current period. 
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beta using a linear regression, and the results matched the SAS calculation.  As specified by the 

STB decisions, the regression includes an intercept.  Appendix I contains a summary of the 

regression using SAS.  The beta is the estimate of the parameter shown on the bottom of the 

Appendix page.  The entire SAS printout and a spreadsheet version are included in my work 

papers.  The regression using the Bloomberg data resulted in a beta estimate of 0.985784073 

using a spreadsheet, and 0.9857840733 using SAS – both round to .9858.34   

The 2023 beta is lower than the beta for 2022 (0.9946) and is the lowest since 2009.   

We have evaluated our beta calculation by comparing it to previous years and expectations.  

The value of .9858 for beta is used as an input to the CAPM.  

4. Cost of Common Equity Using the CAPM 

A review of the Capital Asset Pricing Model (CAPM) is as follows:   

 K = RF + beta (MRP) 

 Where K = the cost of equity for the portfolio of railroads, 

 RF = the risk-free rate, 
 MRP = the market’s risk premium, and 
 beta = coefficient of systematic, non-diversifiable risk. 

 

Our CAPM used the methodology endorsed by the STB in the previous cost of capital 

determination, Ex Parte No. 558 (Sub-No. 26).  Table 12 is a summary of our CAPM cost of 

 
34 Differences between the SAS regression and the spreadsheet regression were probably caused by the 
number of digits after the decimal allowed in the data sets by the two software packages.  



 

38 

common equity calculation, which resulted in an average 2023 cost of equity estimate for the 

composite railroad of 11.33 percent. This is an increase from 2022’s 10.43 percent.    

 

  

C. The Multi-Stage Discounted Cash Flow Model 

As stated earlier, there are several methods available to estimate the cost of equity.  

The Multi-Stage Discounted Cash Flow Model (MSDCF) is another model available.  Using this 

model, the cost of equity is the discount rate that equates a firm’s market value to the present 

value of the expected stream of free cash flow that is potentially available for distribution to 

equity investors.  The multiple stage portion of the model accounts for the assumption that the 

firm will not experience a constant growth rate throughout its life.  The MSDCF uses company-

specific growth rates in stage 1 and long-term GDP growth in stage 3, because in the long-term 

growth is expected to normalize to that of the economy. These features of the model make the 

MSDCF somewhat more forward looking in that it relies on the expectations of the equities 

markets as to the firm’s future performance although its accounting treatment of cash flows 

Table No. 12
Cost of Common Equity

Using STB's Capital Asset Pricing Model

Inputs to Model 2023 2022
Risk-Free Rate 4.26 % 3.30 % Table No. 11
Market Risk Premium 7.17 7.17 Appendix H
Beta 0.9858 0.9946 Appendix I

Calculation
Risk-Free Rate 4.26 3.30 Given
Plus:  Beta Adj. Risk Premium 7.07 7.13 Beta x MRP
   CAPM Cost of Equity 11.33 % 10.43 % RF Rate + Prem.
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remains grounded in historic relationships. Nonetheless, its theoretical basis contrasts 

dramatically with the historic view of the CAPM, and brings investor perceptions of the firm’s 

future into the process of estimating its cost of equity.  Investor perceptions of a firm’s future 

opportunities and potential difficulties will inevitably have a substantial impact on the level of 

risk that investor associates with a firm. That risk level is, in turn, a major determinate of the 

rate of return that will be required to encourage acquisition or retention of an equity position 

in the company. Thus, estimations of the cost of equity using MSDCF more closely align with 

section 16 of the Surface Transportation Board Reauthorization Act of 2015, which directed the 

agency to consider current and future conditions when evaluating railroad revenue adequacy, a 

key function of the STB’s cost of capital calculation. 

The STB, in Ex Parte No. 664 (Sub No. 1), adopted the Morningstar/Ibbotson MSDCF 

model to use for estimating the cost of common equity capital.35  This model assumes that 

investor cash flows do not all have to be in the form of dividends.  Instead, investors benefit 

from regular dividends, special dividends, stock buybacks, or stock price appreciation.36  Major 

 
35 The Morningstar/Ibbotson MSDCF model adopted by the Board in Ex Parte No. 664 (Sub-No.1) is a 
modified version that includes only the railroads that pass the screening criteria set forth in Railroad 
Cost of Capital – 1984, 1 I.C.C. 2d 989 (1985), for inclusion in the sample of railroads used for the annual 
cost of capital determination.  See Ex Parte No. 664 (Sub-No.1), Use of a Multi-Stage Discounted Cash 
Flow Model in Determining the Railroad Industry’s Cost of Capital, served January 28, 2009. 
36 One interested party believes that stock repurchases (buybacks) bias the MSDCF upwardly.  However, 
stock repurchases have the opposite effect – they bias the MSDCF downward. The MSDCF does not fully 
reflect the reality that distributions to shareholders (buybacks) mean cash flows to investors are shifted 
forward in time, and earlier cash flows should raise cost of equity estimates since the present value of a 
dollar received today is always (unless we have deflation) greater than the present value of that same 
dollar received at some future date.  Since the model cannot account for this shift forward in cash flows, 
it is likely to understate the cost of equity.  See September 5, 2014, verified statement of Dr. Bente 
Villadsen on behalf of Association of American Railroads in Ex Parte No. 664 (Sub-No.2) 
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inputs to the model include cash flows, expected growth rates, and market values.  An equation 

for this model can be found in Appendix J.  A firm’s present value as determined by the market 

is therefore equal to the sum of the present value of three sets of future cash flows.  This is the 

same formula that appeared in the Appendix to the Board’s decision in Ex Parte No. 664 (Sub 

No.1) served August 11, 2008, and it is the same formula found in the AAR’s submissions for the 

2008 through 2022 cost of capital.  

1. Cash Flows 

The Morningstar/Ibbotson MSDCF model defines cash flows for the first two stages, as 

income before extraordinary items minus capital expenditures plus depreciation and deferred 

taxes.  Income before extraordinary items (IBEI) is derived by deducting extraordinary items 

from net income.  Thus, the model’s formula for cash flows is as follows:   

CF = (NI – EI) – CAPEX + DEP + DT 

 Where CF = cash flow, 
  NI = net income, 
  EI = extraordinary items, 
  CAPEX = capital expenditures, 

DEP = depreciation, and 
  DT = deferred taxes. 
 

The Morningstar/Ibbotson MSDCF model utilizes five-year moving averages for each 

railroad leading up to the year being analyzed.  The years used in this case are 2019 through 

2023.  Data are copied from the Consolidated Cash Flow and Income Statement of each 

railroad’s annual 10-K report, and any changes to prior years have been incorporated.  The 10-K 

reports, which are filed with the Securities and Exchange Commission, are usually available 



 

41 

each year around February.  In addition to the data points listed above, sales (a.k.a. revenue) is 

used as part of a smoothing (or averaging) process.  Table 13 illustrates the 

Morningstar/Ibbotson process to calculate an average cash flow.  Revenue, Net Income, and 

Extraordinary Items are sourced from the Income Statement.  Depreciation, Deferred Taxes, 

and Capital Expenditures are sourced from the Statement of Cash Flows.   

 

  

        After the financial data are collected, they are combined (Total column in the example) into 

a five-year cash flow for the purpose of averaging or smoothing.  The average cash flow for 

2023, which is the initial cash flow in the model, is calculated by multiplying revenue for 2023 

times the five-year average ratio of cash flow to revenue.  In our example here, the model’s 

input for the initial cash flow is $3,726.01 million.  The ratio of cash flow to sales is calculated by 

dividing the five year total cash flow by the five year total revenue. 

Table No. 13
Example Cash Flow Calculations for CSX in 2023

($ in millions)

2019 2020 2021 2022 2023 Total
Net Income $3,331 $2,765 $3,781 $4,166 $3,715 $17,758
  Less Extraord. Items 0 0 0 0 0 0
Inc. Bef. Extraord. Items (+) $3,331 $2,765 $3,781 $4,166 $3,715 $17,758
Capital Expenditures (-) $1,657 $1,626 $1,791 $2,133 $2,281 $9,488
Depreciation (+) 1,349 1,383 1,420 1,500 1,611 7,263
Deferred Taxes (+) 273 180 167 117 140 877

Cash Flow $3,296 $2,702 $3,577 $3,650 $3,185 $16,410

Revenue (a.k.a. "Sales") $11,937 $10,583 $12,522 $14,853 $14,657 $64,552

Ratio of Cash Flow to Sales (Smoothed Ibbotson-style) = ($16,410 / $64,552)  = 0.25421
Initial Cash Flow in 2023 (Smoothed Ibbotson-style) = (0.25421 x $14,657)  = $3,726.01

Ratio of IBEI to Sales (Smoothed Ibbotson-style) = ($17,758 / $64,552)  = 0.27510
Terminal Cash Flow input  (Smoothed Ibbotson-style) = (0.27510 x $14,657)  = $4,032.08
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The model’s terminal cash flow value is based on the assumptions that in the third stage 

of the model, capital expenditures will consist of just maintenance capital (no growth capital), 

so that capital expenditures and depreciation are equal.  Moreover, since deferred taxes are 

associated with capital expenditures, this amount is anticipated to diminish as capital 

expenditures coverage towards maintenance levels in the long-term. Consequently, the 

adjustment to earnings before taxes (depreciation minus capital expenditures plus deferred 

taxes) will gradually approach zero over the long term. The remaining part of the equation for 

the model’s terminal cash flow is income before extraordinary items (IBEI), which we calculate 

by subtracting extraordinary items from net income.  In our Table 13 example, the model’s 

input for the terminal cash flow is $4,032.08 million.  The model’s terminal cash flow input is 

calculated by multiplying revenue for 2023 times the five-year average ratio of income before 

extraordinary items to revenue.  The ratio of income before extraordinary items to sales is 

calculated by dividing the five-year income before extraordinary items by the five-year total 

revenue. 

All cash flow calculations herein have been calculated using the same procedure used by 

the STB for the previous cost of capital determination.  Appendix K contains the cash flow 

calculations for all three railroads.  The pages from the 2023 10-K reports that were used as 

data sources for cash flows are included in my work papers.  Data for prior years (2019-2022) 

used in this year’s calculation are unchanged from last year’s submission37 – unless 

restated/revised data were found in the 2023 10-K statements. 

 
37 Excepting where necessary to remove Kansas City Southern from prior year computations. 
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2. Growth Rates 

The first stage of the Morningstar/Ibbotson MSDCF model applies to a period that is one 

to five years in the future.  The current year (2023) is considered to be year 0.  In each year of 

the first stage, a firm’s annual earnings growth rate is assumed to be the median value of the 

firm’s three- to five-year growth estimates that are made by railroad industry analysts after the 

release of the year-end financial statements.  However, in Ex Parte No. 558 (Sub No. 12), the 

STB clarified their interpretation of the Morningstar/Ibbotson MSDCF model by specifying use 

of data in effect at the end of the current year as the date for growth rates, stock prices, and 

stock shares outstanding.38  (Clearly, the Board’s interpretation does not anticipate the use of 

growth estimates based on the release of audited year-end financial statements.)  In Ex Parte 

No. 558 (Sub No. 16), the STB made another clarification in their interpretation of the 

Morningstar/Ibbotson MSDCF model by specifying the last full week of the year as the point 

from which stock prices should be used.  Therefore, we have utilized growth rate projections 

that were in effect at the end of 2023, and stock prices as of December 29, 2023 – the prices at 

the end of the last full week for 2023.39  Each growth rate projection was reviewed by the 

brokerage firm’s analyst during 2023, and the stock prices were retrieved from Yahoo! Finance. 

For many years, analyst growth rate estimates were collected, and distributed, by the 

Institutional Brokers Estimate System (a.k.a. IBES or I/B/E/S).  In recent years, the IBES growth 

rates have been distributed by Thomson Financial (now called Refinitiv) through its Eikon 

 
38 Railroad Cost of Capital – 2008, EP 558 (Sub-No. 12) (STB served Sept. 25, 2009). 
39 Friday, December 29, 2023 was the last trading day for the week.   
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service.40  Although the term “IBES” is rarely used by Thomson, many users of the data still 

refer to these growth rates as “IBES” growth rates.  Thomson Financial has also distributed 

medians of the IBES growth rate estimates on a historical basis through its Thomson ONE 

Banker service.  The median estimates provided through the Thomson ONE Banker service did 

not always reflect the full set of growth rate estimates.  Therefore, I have utilized all estimates 

available from the Refinitiv/Thomson Reuters Eikon service, and determined medians based on 

that data.  These growth rates are described in the Thomson Financial Glossary as the expected 

annual increase in operating earnings over a company’s next full business cycle.  A worktable 

and the source data are included in Appendix L. Table 14 lists the median growth rate 

estimates. 

 

Thus, the median growth rate estimates have been retrieved using the same procedure 

and source used by the AAR last year.  Each individual railroad’s median growth rate is used in 

the first stage of the Morningstar/Ibbotson MSDCF model. 

The second stage of the Morningstar/Ibbotson MSDCF model applies to a period six to 

ten years in the future.  This is not a transition stage where the growth rate should be 

 
40 In October 2018, we were notified that the Financial and Risk business of Thomson Reuters is now 
called Refinitiv. 

Table No. 14
2023 Thomson Median Growth Rate Estimates

Stock Growth
Company Symbol Rate
CSX Corporation CSX 5.89 %
Norfolk Southern Corporation NSC 2.80
Union Pacific Corporation UNP 6.36
  Simple Average 5.02
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smoothed between the first and third stages.  Morningstar’s model assumes “that over a 

middle horizon, growth of any particular company will lie more in line with the industry as a 

whole”.41  In other words, other companies “catch” their industry growth leaders, or the 

leaders fall back to the rate of the slower growth railroads. Therefore, in this stage, the cash 

flows at the end of year five are assumed to grow at the simple (not weighted) average of the 

individual firm medians used in the first stage.  Any attempt to change the second stage to a 

transition stage is corrupting the intent of the model. 

In Table 14, the average of the median growth rates is 5.02 percent, which is a decrease 

from 2022 (10.28 percent). For all railroads in the Morningstar/Ibbotson MSDCF model, a 

second stage growth rate of 5.02 percent is used.42  

The third stage of the MSDCF model begins 11 years in the future and continues in 

perpetuity.  Starting in year 11, the firm’s growth rate is assumed to be the long-run nominal 

growth rate of the aggregate U.S. economy, which can be thought of as a combination of 

expected inflation plus the real growth rate in Gross Domestic Product (GDP).  Until the 2013 

Cost of Capital determination, the long-run nominal growth rate was supplied by 

Morningstar/Ibbotson in its Ibbotson SBBI Valuation Yearbook.  In September 2013, customers 

subscribing to the Ibbotson SBBI Valuation Yearbook were notified that the publication was 

being discontinued.  The Ibbotson® SBBI® Classic Yearbook (Classic Yearbook) was expanded 

and contained some of the data needed for the Stage 3 calculation, but it was discontinued 

 
41 Ibbotson SBBI 2013 Valuation Yearbook, page 51. 
42 The model used an average rounded to 2 digits after the decimal. 
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after two years.  Therefore, beginning with the 2013 determination, and then more so 

beginning with the 2015 determination, I have continued the original Ibbotson methodology by 

using data available from the Federal Reserve and Bureau of Economic Analysis.  Work and data 

sources for this third stage of the MSDCF model are shown in Appendix M. 

As summarized on page 1 of Appendix M, the long-run expected nominal growth rate of 

the U.S. economy (Stage 3 growth rate of the MSDCF) is the long-term expected growth rate for 

real GDP plus the long-term expected inflation rate.  The real GDP growth rate is simply a 

historical compound growth rate calculated from Bureau of Economic Analysis data beginning 

in 1929, and it is illustrated on pages 2 through 4 of Appendix M.   This procedure has been 

used, and accepted, since the 2013 Cost of Capital determination, and it is the same method 

used by Morningstar for 2008 through 2012.  Page 2 of Appendix M has a replication of the 

Morningstar long-term real GDP growth rate calculation for 2009 through 2012, and AAR has 

continued this calculation (now using 2012 dollars) up to the latest year.  Pages 3 and 4 of the 

same Appendix show data sources used on page 2.  The calculation for 2023 is 3.17 percent – 

which is nearly identical to 2022. 

The second piece of our Stage 3 calculation, expected inflation, is calculated by 

subtracting Inflation Indexed 20-Year Treasury Bond rates from Long-Term Government Yields 

(which are not inflation indexed).  Work for this second piece of Stage 3 is shown on page 5 of 

Appendix M.  Using data from the Ibbotson and the Federal Reserve, I have replicated the 2009 

through 2012 Ibbotson calculations for expected long-term inflation. Beginning with the 2013 

Cost of Capital determination, Ibbotson did not release a rate for Inflation-Indexed 20-Year 
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Bonds.  However, I have been able to replicate their source,43 and Long-Term Government 

yields were available from Morningstar’s Ibbotson SBBI Classic yearbook.  This methodology to 

determine expected inflation was accepted every year since the 2013 cost of capital 

determination. 

Beginning with the 2015 Cost of Capital determination, the SBBI long-term government 

yields are no longer available since Morningstar no longer publishes its Ibbotson SBBI Classic 

Yearbook.  In lieu of the SBBI number used for part of the calculation (that is no longer 

available), I have used 20-Year U.S. Treasury Bond yields at the end of the year, which are very 

close to the numbers used by Ibbotson.44 This addition to the methodology was accepted in the 

2015 through 2022 cost of capital determinations, and has been used again for 2023.  

Comparing yields for long-term government bonds to inflation indexed bonds, I calculate an 

expected long-term inflation rate of 2.36 percent. 

Page 1 of Appendix M summarizes my calculations shown on pages 2 through 5 (with 

source data) of the same Appendix.  Because expected real growth in output is usually very 

stable, changes in the Stage 3 growth rate are usually determined by changes in inflation 

expectations.  For comparison purposes, page 6 of Appendix M shows Stage 3 rates since 2008, 

including the two components: the expected real growth in output (as measured by Gross 

Domestic Product) and expected inflation.  The Stage 3 rate for 2023 is 5.53 percent (3.17 + 

 
43 See Appendix M, page 5, columns (d) and (e) for a comparison of Inflation Indexed 20-Year Treasury 
Bonds from the SBBI compared to 20-Year Treasury Bonds at the end of the year from the Federal 
Reserve web site. 
44 See Appendix M, page 5, columns (b) and (c) for a comparison of Long-Term Government Yields from 
the SBBI compared to 20-Year Treasury Bonds at the end of the year from the Federal Reserve web site. 
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2.36 as also shown on page 1 of Appendix M), which is lower than the 5.68 used for 2022. 

Although real growth is relatively the same as the previous year, expected inflation is slightly 

down, and this caused the decrease in the Stage 3 Growth rate calculated for 2023.  This is the 

same method I used for the previous year. 

3. Market Values 

The final inputs to the Morningstar/Ibbotson MSDCF model are the stock market values 

for the common equity of each railroad.  The market values serve two purposes.  First, a firm’s 

market value is a necessary part of the MSDCF model.  As stated earlier, each railroad’s cost of 

equity in the MSDCF model is determined by solving for the discount rate that equates a firm’s 

market value to the present value of the expected stream of free cash flow that is potentially 

available for distribution to equity investors.   

Market values are also used to determine weights for combining the model’s cost of 

equity for each individual railroad into the composite railroad mandated by the Board.  Thus, 

Table 15 below calculates the market value for each railroad, and it uses the market values to 

calculate weights.  Prices and shares outstanding are for common stock.  Although weights are 

shown at three digits after the decimal, they have been left at full float for calculation purposes 

– and so they will total to exactly 100 percent.   
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As directed by the Board, I have used stock prices (from Yahoo! Finance) for December 

29, 2023, the last trading day of the week that qualifies as the last week of 2023 for cost of 

capital purposes.  I have also used the shares outstanding for that day from the 2023 Q3 10-Q 

reports (the latest information available prior to December 29, 2023) filed with the Securities 

and Exchange Commission.  Market value is simply each firm’s stock price multiplied by its 

shares outstanding, and weights are based on the market values.  Appendix N contains the 

stock price pages as retrieved from Yahoo! Finance, and it also contains the 10-Q pages used for 

shares outstanding.45 

4. Cost of Common Equity Using the MSDCF Model 

The equation found in Appendix J provides the mathematical formula that is used to 

generate the three-stage DCF cost of equity estimates for each railroad.  The left side of this 

equation is the market value of the firm in year 0.  The right side of the equation is the 

discounted value of the cash flows from the three stages of the firm’s expected future growth.  

 
45 Although we found some errors in dividend-adjusted stock prices downloaded from Yahoo! Finance 
when examining the data set to be used for the CAPM’s beta calculation in prior years, no problems 
were found with regular stock prices. 

Table No. 15
Equity Market Value on December 29, 2023

Market
  Stock Shares Value

Company   Price Outstanding ($mil) Weight
CSX $34.67 1,976,131,035 68,512.5 25.217 %
NSC $236.38 226,136,334 53,454.1 19.674
UNP $245.62 609,597,495 149,729.3 55.109
  Total 2,811,864,864 $271,695.9 100.000 %
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Essentially, this equation is solved for each firm by simply testing discount rates (cost of equity) 

in an effort to find one that causes the sum of the present values of the cash flows for the three 

stages to be equal to the market value at year 0.  An iterative process can be used to narrow 

down the possible solutions to the ultimate answer, or Microsoft Excel’s Solver function can be 

used to automate the process.46 

Applying the methods described above, I have calculated a cost of common equity for 

each of the three railroads specified using a spreadsheet like the one utilized in the 2022 filing.  

Using an initial cash flow, an input for calculating the terminal cash flow, growth rates for each 

of the three stages, and a market value effective December 29, 2023, I have solved for the 

discount rate (cost of equity) that causes the sum of the present values of cash flows for each 

stage to equal the firm’s market value.47  The spreadsheet used for the calculations is displayed 

in Appendix O.  

The resulting costs of common equity for each railroad, using the Board’s MSDCF, are 

shown in Table 16.  In the same table, I have also calculated an MSDCF cost of common equity 

(using weights from Table 15 and the individual railroad cost of equities) for the composite 

railroad, which is the current cost of equity for this model.   

 
46 A commonly used Excel user’s manual describes the Solver function as follows:  “Solver is an Excel 
add-in that goes several steps further than goal seeking.  It uses the same basic trial-and-error approach 
(known to scientific types as an iterative approach), but it’s dramatically more intelligent than goal 
seeking.”  See Matthew McDonald, Excel:  The Missing Manual, O’Reilly Media, 2005, p. 519. 
47 As noted in Appendix K, cash flow data for 2017 utilizes the Board’s adjustments to net income and 
deferred taxes that remove the impact of the Tax Cuts and Jobs Act. 
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Thus, the MSDCF produces a cost of common equity of 10.44 percent for 2023 – a 

decrease from the 13.54 percent used by the Board for 2022 (2020 was the lowest ever 

calculated since the MSDCF began being used in 2008).   

D. Conclusion as to the Cost of Common Equity Capital 

In the STB’s Ex Parte No. 558 (Sub-No. 27) decision served February 20, 2024, the Board 

specified that comments “should focus … using the methodology followed in Railroad Cost of 

Capital – 2022”, which means that a simple average of the estimates produced by the CAPM 

adopted in STB Ex Parte No. 664 and the Morningstar/Ibbotson Multi-Stage DCF Model 

specified in STB Ex Parte 664 (Sub No. 1) should be used.  Table 17 contains the cost of common 

equity estimated by each model, and a simple average of the estimates. 48 Once again, it should 

be noted that each cost of equity model has its strengths and weaknesses, and this illustrates 

 
48 Although the CAPM is currently favored by groups that want a low cost of equity calculation, that has 
not always been true.  In the 1981 Cost of Capital determination, Ex Parte No. 415 decided June 11, 
1982, the Interstate Commerce Commission noted that “In general, the various shipper groups dislike 
the use of the CAPM methodology for determining the railroads’ cost of equity capital.” 

Table No. 16
Cost of Equity Using STB's Ibbotson MSDCF

Cost
of Weighted

Company     Weight Equity Calculation
CSX 25.217% 11.53 % 2.91
NSC 19.674% 9.90 1.95
UNP 55.109% 10.13 5.58
  Total 100.000%

Weighted Current Cost of Equity 10.44 %
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the Board’s wisdom in using more than one model to estimate the cost of common equity.49 

  

The cost of common equity for 2023 is 10.89 percent, which is slightly below the 11.99 

percent decided for 2022.   

 

 

V. Preferred Equity Capital in 2023 

There were no preferred stock shares outstanding for the composite railroad sample 

from 2002 through 2012.  Beginning 2013, one of the railroad companies comprising the 

railroad composite sample had preferred stock outstanding, and this continued through 2020.  

However, that one railroad company no longer meets the criteria for inclusion in the sample, so 

there is no preferred stock in this year’s calculation. 

 
49 Utility companies also believe multiple cost of equity models are appropriate, as noted in STB Ex Parte 
664 (Sub-No. 2) testimony on behalf of the Association of American Railroads entered July 23, 2015. 

Table No. 17
Cost of Common Equity Capital

Model
Capital Asset Pricing Model 11.33 % From Table No. 12
Multi-Stage Discounted Cash Flow 10.44 From Table No. 16
Cost of Common Equity 10.89 % Average
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VI. The Overall Cost of Capital In 2023 

A. Determination of Market Value Weights 

With more detail shown in Tables 6, 10, and 18, the average market value of debt, 

common equity, and preferred equity are $54.5 billion, $241.8 billion, and $0.0, respectively.  

More market value detail are provided in Appendixes D and G.  The figure for the market value 

of debt includes market values of bonds, notes, debentures, equipment trust certificates, and 

conditional sales agreements (if there had been any).  Other debt and capitalized leases are 

included at their book value, because market values are difficult to determine (in some 

instances book values correspond to market values) and because these other instruments are a 

minimal portion of all railroad debt.   

Based on the market value calculations, the capital structure for 2023 has weights for 

debt, common equity, and preferred equity of 18.39 percent, 81.61 percent, and 0.00 percent, 

respectively.  Table 19 contains the weights computation and a comparison to the previous 

year.   

Table No. 18
Average Market Value

For Preferred Equity in 2023

Value Weight
Railroad Co. ($000)        %

CSX $0.0 0.00
NSC 0.0 0.00
UNP 0.0 0.00
  Total $0.0 0.00 %

Prior Year $0.0
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The market value for debt and common equity decreased from the prior year, while the 

market value for preferred equity remained at zero.  Weights remained similar to their values 

for 2022.  Debt increased 0.10 percentage points from 2022, while common equity decreased 

by that amount, and preferred remains at zero.   

B. The Overall Cost of Capital 

Multiplying the cost of debt, the cost of common equity capital, and the cost of 

preferred equity capital, by their respective market value proportions, results in a 2023 overall 

cost of capital of 9.87 percent, as shown in Table 20.  This is lower than the cost of capital 

decision of 10.58 percent for 2022. The decrease was primarily driven by a lowered projected 

annual earnings growth rate, which reduced the current cost of common equity. 

 

Table No. 19
Capital Structure and Weights

2023 2022
Market Capital Market Capital

Source Value Structure Value Structure
Table (mil) Weight (mil) Weight

Debt 6 $54,472.2 18.39 % $60,447.5 18.29 %
Common Equity 10 241,768.2 81.61 270,091.0 81.71
Preferred Equity 18 0.0 0.00 0.0 0.00
  Total $296,240.4 100.00 % $330,538.4 100.00 %

Table No. 20
Weighted Current Cost of Capital for 2023

Capital
Source Structure Current
Table Weight Cost

Debt 11 18.39 % 5.34 %
Common Equity 18 81.61 10.89
Preferred Equity 20 0.00 0.00
  Total 100.000 %

Weighted Current Cost of Capital 9.87 %
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VII. Qualifications of Dr. Rand Ghayad 

My name is Dr. Rand Ghayad and I am the Chief Economist and Senior Vice President of 

Policy and Economics at the Association of American Railroads (AAR), headquartered at 425 

Third Street SW, Suite 1000, Washington, DC 20024. In my role, I oversee the collection, 

analysis, and presentation of economic and operational data pertaining to railroads and their 

broader economic landscape. A key aspect of my responsibilities involves conducting and 

supervising economic, financial, statistical, and cost studies that inform strategic decision-

making within the rail industry. 

Prior to joining the AAR, I served as the Head of Economics and Global Labor Markets at 

LinkedIn Corporation. In this role, I spearheaded thought leadership initiatives and conducted 

pioneering research on labor market dynamics, exploring the implications of current and 

emerging trends on the future of work and workers. My professional journey also includes 

senior positions at global institutions such as the International Monetary Fund (IMF) and the 

Brattle Group. 

During my tenure at the IMF, I provided expert advice to member countries on a wide 

range of international economic policy and stabilization matters. I conducted innovative 

research in macroeconomics and finance, offering strategic insights and policy 

recommendations to both fragile and emerging market economies. 

At the Brattle Group, I assisted corporations, regulators, and government agencies, 

including the U.S. Department of Justice and the Internal Revenue Service, in developing 

economic and financial testimony for various finance and tax litigation cases. Additionally, I 
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provided economic analyses and consulting services to clients across diverse industries such as 

aviation, railroads, postal and shipping, addressing a wide range of policy and business matters. 

I began my career as a scholar with the Federal Reserve Bank of Boston and have also 

worked as an economic consultant at both the Brookings Institution and the International Labor 

Organization, where I published on economic growth, inequality, and tax policy. Currently, I 

serve as a Global Fellow at the Woodrow Wilson Center of Scholars and have been an adjunct 

faculty member at Harvard University since 2014. I hold a Ph.D. in Economics from 

Northeastern University, along with dual Master’s degrees in Financial Economics and 

Multinational Commerce from Boston University. 



VERIFICATION 

I, Rand Ghayad, declare under penalty of perjury under the laws of the United States 

that the foregoing is true and correct. Further, I certify that I am qualified and authorized to 

file this statement. 

Executed on this 23rd day of April, 2024. 
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CSX Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No. CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Traded
1 Notes CSX Corp. 1 126408HD8 3.350% 11/1/2025 $600,000 $600,000 96.434 $578,605 5.090% $29,451
2 Notes CSX Corp. 2 126408HE6 2.600% 11/1/2026 $700,000 $700,000 93.149 $652,040 4.930% $32,146
3 Notes CSX Corp. 3 126408BP7 7.250% 5/1/2027 $83,312 $83,312 105.858 $88,192 5.580% $4,921
4 Notes CSX Corp. 4 126408BM4 7.950% 5/1/2027 $64,266 $64,266 109.453 $70,341 5.270% $3,707
5 Notes CSX Corp. 5 126408HH9 3.250% 6/1/2027 $850,000 $850,000 94.524 $803,452 4.880% $39,208
6 Notes CSX Corp. 6 12641LBU6 6.800% 12/1/2028 $200,000 $200,000 108.037 $216,074 5.110% $11,041
7 Notes CSX Corp. 7 126408HJ5 3.800% 3/1/2028 $800,000 $800,000 95.981 $767,845 4.820% $37,010
8 Notes CSX Corp. 8 126408HM8 4.250% 3/15/2029 $950,000 $950,000 97.137 $922,802 4.870% $44,940
9 Notes CSX Corp. 9 126408HQ9 2.400% 2/15/2030 $400,000 $400,000 86.047 $344,190 4.960% $17,072

10 Notes CSX Corp. 10 126408HU0 4.100% 11/15/2032 $950,000 $950,000 94.088 $893,831 4.930% $44,066
11 Notes (New) CSX Corp. 11 126408HW6 5.200% 11/15/2033 $600,000 $200,000 98.682 $197,363 5.420% $10,697
12 Notes CSX Corp. 12 126408GH0 6.000% 10/1/2036 $400,000 $400,000 105.875 $423,500 5.420% $22,954
13 Notes CSX Corp. 13 126408GK3 6.150% 5/1/2037 $700,000 $700,000 107.537 $752,758 5.410% $40,724
14 Notes CSX Corp. 14 126408GP2 7.450% 4/1/2038 $79,226 $79,226 115.161 $91,238 5.990% $5,465
15 Notes CSX Corp. 15 126408GS6 6.220% 4/30/2040 $660,000 $660,000 107.965 $712,571 5.540% $39,476
16 Notes CSX Corp. 16 126408GU1 5.500% 4/15/2041 $550,000 $550,000 100.424 $552,331 5.510% $30,433
17 Notes CSX Corp. 17 126408GW7 4.750% 5/30/2042 $600,000 $600,000 91.758 $550,548 5.500% $30,280
18 Notes CSX Corp. 18 126408GX5 4.400% 3/1/2043 $300,000 $300,000 87.147 $261,440 5.530% $14,458
19 Notes CSXT - Conrail 19 126410LL1 7.875% 5/15/2043 $99,989 $99,989 119.896 $119,883 6.230% $7,469
20 Notes CSX Corp. 20 126408GY3 4.100% 3/15/2044 $800,000 $800,000 84.431 $675,445 5.400% $36,474
21 Notes CSX Corp. 21 126408HF3 3.800% 11/1/2046 $800,000 $800,000 79.197 $633,574 5.420% $34,340
22 Notes CSX Corp. 22 126408HK2 4.300% 3/1/2048 $850,000 $850,000 85.360 $725,558 5.440% $39,470
23 Notes CSX Corp. 23 126408HN6 4.750% 11/15/2048 $650,000 $650,000 90.736 $589,786 5.480% $32,320
24 Notes CSX Corp. 24 126408HP1 4.500% 3/15/2049 $400,000 $400,000 87.882 $351,526 5.420% $19,053
25 Notes CSX Corp. 25 126408HR7 3.350% 9/15/2049 $600,000 $600,000 72.246 $433,473 5.380% $23,321
26 Notes CSX Corp. 26 126408HS5 3.800% 4/15/2050 $500,000 $500,000 78.272 $391,359 5.390% $21,094
27 Notes CSX Corp. 27 126408HC0 3.950% 5/1/2050 $600,000 $600,000 80.557 $483,342 5.370% $25,955
28 Notes CSX Corp. 28 126408HT3 2.500% 5/15/2051 $500,000 $500,000 61.879 $309,394 5.120% $15,841
29 Notes CSX Corp. 29 126408HV8 4.500% 11/15/2052 $900,000 $487,500 87.989 $428,946 5.350% $22,949
30 Notes CSX Corp. 30 126408HA4 4.500% 8/1/2054 $450,000 $450,000 86.740 $390,329 5.440% $21,234
31 Notes CSX Corp. 31 126408HG1 4.250% 11/1/2066 $700,000 $700,000 80.755 $565,287 5.440% $30,752
32 Notes CSX Corp. 32 126408HL0 4.650% 3/1/2068 $350,000 $350,000 86.831 $303,909 5.500% $16,715
33
34
35
37
38
39
40
41
42
43
44
45
46
47
48
49
50

 Total $17,686,793 $16,874,293 $15,280,930 5.268% $805,037
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CSX Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No. CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Trading Data Not Available or Did Not Trade
1 Notes CSX Corp. 1.310% 12/17/2050 73,304 73,304 100.000 $73,304
2 Conrail Tax Note CSXT 1.310% 12/17/2050 368,375 368,375 100.000 $368,375
3 Notes CSX Corp. 4.650% 3/1/2068 150,000 150,000 100.000 $150,000
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

 Total $591,679 $591,679 $591,679
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CSX Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No. CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Matures in 2024
1 Notes CSX Corp 126408HB2 3.400% 8/1/2024 $550,000
2
3
4
5
6
7
8
9

10
 Total $550,000

Grand Totals

     Total Traded and Trading Data Not Available $18,278,472 $17,465,972 $15,872,609

     Grand Total (for reconciliation to carrier data only) $18,828,472

From CSX:
Corporate Notes $18,360,108
Convertible Debt 0
CSXT Notes 468,364
Secured Equipment Notes 0
Other Notes 0

Total $18,828,472
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Norfolk Southern Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No. CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Traded
1 Notes Senior 33 655844AW8 5.590% 5/17/2025 $251,172 $251,172 100.584 $252,640 5.330% $13,466
2 Notes Senior 34 655844CA4 3.650% 8/1/2025 $300,000 $300,000 97.001 $291,002 5.270% $15,336
3 Notes Senior 35 655844BS6 2.900% 6/15/2026 $600,000 $600,000 94.511 $567,068 5.000% $28,353
4 Conrail Notes CR NSC 2027 36 655844AJ7 7.800% 5/15/2027 $319,135 $319,135 110.160 $351,558 4.900% $17,226
5 Notes Senior 37 655844BT4 3.150% 6/1/2027 $300,000 $300,000 93.906 $281,718 5.020% $14,142
6 Notes Senior 38 655844BZ0 3.800% 8/1/2028 $600,000 $600,000 95.241 $571,446 4.910% $28,058
7 Notes Senior 39 655844AX6 5.640% 5/17/2029 $210,316 $210,316 101.826 $214,156 5.300% $11,350
8 Notes Senior 40 655844CE6 2.550% 11/1/2029 $400,000 $400,000 86.774 $347,098 5.080% $17,633
9 Notes (New) Senior 41 655844CR7 5.050% 8/1/2030 $600,000 $250,000 98.446 $246,115 5.350% $13,167

10 Notes Senior 42 655844AQ1 7.250% 2/15/2031 $284,028 $284,028 111.001 $315,274 5.520% $17,403
11 Notes Senior 43 655844CK2 2.300% 5/15/2031 $500,000 $500,000 82.996 $414,979 4.990% $20,707
12 Notes Senior 44 655844CM8 3.000% 3/15/2032 $600,000 $525,000 86.074 $451,886 5.040% $22,775
13 Notes (New) Senior 45 655844CQ9 4.450% 3/1/2033 $500,000 $500,000 95.499 $477,497 5.100% $24,352
14 Notes (New) Senior 46 655844CT3 5.550% 3/15/2034 $400,000 $66,667 104.064 $69,376 5.070% $3,517
15 Conrail Notes CR NSC 2037 47 655844AF5 7.050% 5/1/2037 $171,750 $171,750 110.311 $189,460 6.020% $11,405
16 Notes Senior 48 655844BH0 4.837% 10/1/2041 $595,504 $595,504 91.952 $547,579 5.590% $30,610
17 Notes Senior 144A 49 655844BE7 4.837% 10/1/2041 $0 $0 91.886 $0 5.590% $0
18 Notes Senior 50 655844BM9 3.950% 10/1/2042 $600,000 $600,000 82.030 $492,182 5.510% $27,119
19 Debenture Southern Railway 51 655855FB5 7.875% 5/15/2043 $138,085 $138,085 118.346 $163,418 6.360% $10,393
20 Notes Senior 52 655844BN7 4.800% 8/15/2043 $291,829 $291,829 87.035 $253,995 6.000% $15,240
21 Notes Senior  53 655844BQ0 4.450% 6/15/2045 $500,000 $500,000 85.856 $429,280 5.630% $24,168
22 Notes Senior 54 655844BR8 4.650% 1/15/2046 $600,000 $600,000 88.233 $529,396 5.610% $29,699
23 Notes Senior 55 655844BX5 3.942% 11/1/2047 $749,997 $749,997 79.773 $598,292 5.500% $32,906
24 Notes Senior 56 655844BY3 4.150% 2/28/2048 $700,000 $700,000 82.441 $577,084 5.490% $31,682
25 Notes Senior 57 655844CC0 4.100% 5/15/2049 $400,000 $400,000 81.454 $325,817 5.500% $17,920
26 Notes Senior 58 655844CD8 3.400% 11/1/2049 $400,000 $400,000 71.755 $287,018 5.480% $15,729
27 Notes Senior 59 655844CF3 3.050% 5/15/2050 $800,000 $800,000 67.290 $538,319 5.410% $29,123
28 Notes Senior 60 655844CL0 2.900% 8/25/2051 $600,000 $50,000 64.496 $32,248 5.410% $1,745
29 Notes Senior 61 655844BV9 4.050% 8/15/2052 $749,994 $749,994 80.471 $603,527 5.430% $32,772
30 Notes Senior 62 655844CN6 3.700% 3/15/2053 $400,000 $350,000 75.041 $262,645 5.440% $14,288
31 Notes Senior 63 655844CP1 4.550% 6/1/2053 $750,000 $750,000 87.287 $654,649 5.450% $35,678
32 Notes (New) Senior 64 655844CS5 5.350% 8/1/2054 $1,000,000 $416,667 94.965 $395,688 5.740% $22,713
33 Notes Senior 65 655844CH9 3.155% 5/15/2055 $799,996 $799,996 66.529 $532,232 5.450% $29,007
34 Notes Senior 144A 66 655844CG1 3.155% 5/15/2055 $1 $1 66.227 $1 5.440% $0
35 Notes (New) Senior 67 655844CU0 5.950% 3/15/2064 $600,000 $100,000 107.584 $107,584 5.520% $5,939
36 Notes CR NSC 2097 68 655844AK4 7.900% 5/15/2097 $196,302 $196,302 124.962 $245,302 6.420% $15,748
37 Notes Senior 2105 69 655844AV0 6.000% 3/15/2105 $157,780 $157,780 93.015 $146,759 6.640% $9,745
38 Notes Senior 70 655844BD9 6.000% 5/23/2111 $79,726 $79,726 96.713 $77,106 6.310% $4,865
39 Notes Senior 71 655844CB2 5.100% 8/1/2118 $350,521 $350,521 85.223 $298,724 6.110% $18,252
40 Notes Senior 72 655844CJ5 4.100% 5/15/2121 $600,000 $600,000 69.955 $419,732 5.940% $24,932
41
42
43
44
45
46
47

 Total $18,096,136 $15,654,469 $13,559,845 5.451% $739,164

] 
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Norfolk Southern Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No. CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Trading Data Not Available or Did Not Trade
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

 Total $0 $0 $0
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Norfolk Southern Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No. CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Matures in 2024
1
2
3
4
5
6
7
8
9

10
 Total $0

Grand Totals
     Total Traded and Trading Data Not Available $18,096,136 $15,654,469 $13,559,845

     Grand Total (for reconciliation to carrier data only) $18,096,136

From NSC:
Income Debentures $138,085
Medium Term Notes & Conrail Notes 17,958,051
Other Debt (Poca Dev)

Total $18,096,136
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Union Pacific Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No.  CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Traded
1 Notes UP Corp. 73 907818DY1 3.250% 1/15/2025 $349,550 $349,550 97.469 $340,704 5.140% $17,512
2 Notes UP Corp. 74 907818ES3 3.750% 7/15/2025 $499,073 $499,073 97.768 $487,933 5.000% $24,397
3 Notes UP Corp. 75 907818ED6 3.250% 8/15/2025 $499,709 $499,709 96.815 $483,795 4.940% $23,899
4 Notes (New) UP Corp. 76 907818GE2 4.750% 2/21/2026 $497,859 $456,371 99.894 $455,887 4.830% $22,019
5 Notes UP Corp. 77 907818EH7 2.750% 3/1/2026 $649,113 $649,113 95.008 $616,710 4.860% $29,972
6 Notes UP Corp. 78 907818FJ2 2.150% 2/5/2027 $498,061 $498,061 91.731 $456,878 4.760% $21,747
7 Notes UP Corp. 79 907818EP9 3.000% 4/15/2027 $496,021 $496,021 94.308 $467,787 4.730% $22,126
8 Debentures UP Corp. 80 907818BY3 7.125% 2/1/2028 $160,966 $175,599 108.048 $189,732 5.160% $9,790
9 Notes UP Corp. 81 907818EY0 3.950% 9/10/2028 $1,049,341 $1,049,341 97.028 $1,018,150 4.650% $47,344

10 Debentures UP Corp. 82 907818CF3 6.625% 2/1/2029 $389,916 $425,362 109.464 $465,618 4.720% $21,977
11 Notes UP Corp. 83 907818FB9 3.700% 3/1/2029 $770,902 $770,902 95.481 $736,067 4.670% $34,374
12 Notes UP Corp. 84 907818FH6 2.400% 2/5/2030 $744,355 $744,355 86.654 $645,015 4.830% $31,154
13 Notes UP Corp. 85 907818FU7 2.375% 5/20/2031 $997,707 $997,707 84.393 $841,995 4.830% $40,668
14 Notes UP Corp. 86 907818FX1 2.800% 2/14/2032 $1,237,286 $1,237,286 85.881 $1,062,590 4.860% $51,642
15 Notes UP Corp. 87 907818GB8 4.500% 1/20/2033 $890,842 $296,947 97.622 $289,885 4.850% $14,059
16 Debentures UP Corp. 88 907818CS5 5.375% 6/1/2033 $143,104 $143,104 100.822 $144,281 5.340% $7,705
17 Debentures UP Corp. 89 907818CU0 6.250% 5/1/2034 $152,390 $152,390 106.929 $162,949 5.430% $8,848
18 Notes UP Corp. 90 907818EB0 3.375% 2/1/2035 $446,289 $446,289 85.396 $381,111 5.140% $19,589
19 Notes (Exchange) UP Corp. 91 907818FQ6 2.891% 4/6/2036 $610,125 $610,125 80.019 $488,216 5.080% $24,801
20 Notes (Exchange) UP Corp. 144A 92 907818FP8 2.891% 4/6/2036 $1,716 $1,716 79.912 $1,371 5.100% $70
21 Debentures UP Corp. 93 907818CX4 6.150% 5/1/2037 $89,902 $89,902 106.287 $95,554 5.580% $5,332
22 Notes UP Corp. 94 907818EQ7 3.600% 9/15/2037 $495,825 $495,825 85.018 $421,539 5.130% $21,625
23 Notes UP Corp. 95 907818EV6 4.375% 9/10/2038 $231,167 $231,167 90.038 $208,139 5.410% $11,260
24 Notes UP Corp. 96 907818FD5 3.550% 8/15/2039 $494,589 $494,589 82.630 $408,679 5.200% $21,251
25 Notes UP Corp. 144A 97 907818DE5 5.780% 7/15/2040 $10 $10 99.638 $10 5.890% $1
26 Notes UP Corp. 98 907818DF2 5.780% 7/15/2040 $64,831 $70,725 102.208 $72,286 5.660% $4,091
27 Notes UP Corp. 99 907818FT0 3.200% 5/20/2041 $991,727 $991,727 77.554 $769,119 5.180% $39,840
28 Notes UP Corp. 100 907818DJ4 4.750% 9/15/2041 $212,714 $212,714 91.456 $194,540 5.610% $10,914
29 Notes UP Corp. 101 907818FY9 3.375% 2/14/2042 $495,123 $453,862 79.175 $359,347 5.170% $18,578
30 Notes UP Corp. 102 907818DL9 4.300% 6/15/2042 $204,411 $204,411 85.804 $175,392 5.570% $9,769
31 Notes UP Corp. 103 907818DP0 4.250% 4/15/2043 $183,677 $183,677 83.207 $152,833 5.740% $8,773
32 Notes UP Corp. 104 907818DU9 4.750% 12/15/2043 $182,804 $182,804 89.598 $163,789 5.670% $9,287
33 Notes UP Corp. 105 907818DT2 4.821% 2/1/2044 $130,775 $130,775 89.958 $117,643 5.740% $6,753
34 Notes UP Corp. 144A 106 907818DS4 4.821% 2/1/2044 $1 $1 89.512 $1 5.810% $0
35 Notes UP Corp. 107 907818DX3 4.850% 6/15/2044 $83,354 $83,354 86.001 $71,686 6.120% $4,387
36 Notes UP Corp. 108 907818DZ8 4.150% 1/15/2045 $229,141 $229,141 82.387 $188,783 5.620% $10,610
37 Notes UP Corp. 109 907818EF1 4.050% 11/15/2045 $396,048 $396,048 82.800 $327,929 5.420% $17,774
38 Notes UP Corp. 110 907818EJ3 4.050% 3/1/2046 $515,958 $515,958 82.553 $425,941 5.430% $23,129
39 Notes UP Corp. 111 907818EK0 3.350% 8/15/2046 $296,493 $296,493 72.929 $216,230 5.470% $11,828
40 Notes UP Corp. 112 907818EN4 4.000% 4/15/2047 $489,819 $489,819 82.408 $403,649 5.360% $21,636
41 Notes UP Corp. 113 907818EW4 4.500% 9/10/2048 $386,086 $386,086 88.172 $340,421 5.400% $18,383
42 Notes UP Corp. 114 907818FC7 4.300% 3/1/2049 $627,129 $627,129 86.231 $540,778 5.330% $28,823
43 Notes UP Corp. 115 907818FK9 3.250% 2/5/2050 $1,695,943 $1,695,943 73.092 $1,239,597 5.180% $64,211
44 Notes UP Corp. 116 907818EM6 3.799% 10/1/2051 $715,652 $715,652 80.155 $573,631 5.190% $29,771
45 Notes UP Corp. 117 907818FW3 2.950% 3/10/2052 $841,418 $841,418 67.740 $569,974 5.150% $29,354
46 Notes UP Corp. 118 907818GC6 4.950% 9/9/2052 $590,095 $590,095 97.502 $575,356 5.150% $29,631
47 Notes UP Corp. 119 907818FZ6 3.500% 2/14/2053 $1,234,758 $1,131,862 75.657 $856,327 5.140% $44,015
48 Notes (New) UP Corp. 120 907818GF9 4.950% 5/15/2053 $494,126 $452,949 96.617 $437,625 5.210% $22,800
49 Notes UP Corp. 121 907818EC8 3.875% 2/1/2055 $444,334 $444,334 79.065 $351,314 5.300% $18,620
50 Notes UP Corp. 122 907818EX2 4.800% 9/10/2058 $25,788 $25,788 86.349 $22,267 5.780% $1,287
51 Notes UP Corp. 123 907818FE3 3.950% 8/15/2059 $491,420 $491,420 78.847 $387,472 5.310% $20,575
52 Notes UP Corp. 124 907818FG8 3.839% 3/20/2060 $1,419,466 $1,419,466 77.383 $1,098,425 5.280% $57,997
53 Notes UP Corp. 144A 125 907818FF0 3.839% 3/20/2060 $184 $184 77.468 $143 5.290% $8
54 Notes UP Corp. 126 907818FV5 3.550% 5/20/2061 $640,416 $640,416 72.235 $462,606 5.300% $24,518
55 Notes (Exchange) UP Corp. 127 907818FN3 2.973% 9/16/2062 $716,465 $716,465 63.354 $453,912 5.210% $23,649
56 Notes (Exchange) UP Corp. 144A 128 907818FM5 2.973% 9/16/2062 $3,004 $3,004 63.231 $1,899 5.230% $99
57 Notes UP Corp. 129 907818GD4 5.150% 1/20/2063 $393,126 $131,042 97.280 $127,478 5.370% $6,846

J 

J 

J 

J 

J 
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Union Pacific Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No.  CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)
58 Notes UP Corp. 130 907818EG9 4.375% 11/15/2065 $169,458 $169,458 79.227 $134,257 5.740% $7,706
59 Notes UP Corp. 131 907818ER5 4.100% 9/15/2067 $494,515 $494,515 79.967 $395,450 5.330% $21,077
60 Notes UP Corp. 132 907818FL7 3.750% 2/5/2070 $742,314 $742,314 73.646 $546,684 5.340% $29,193
61 Notes (Exchange) UP Corp. 133 907818FS2 3.799% 4/6/2071 $817,752 $817,752 74.410 $608,489 5.320% $32,372
62 Notes (Exchange) UP Corp. 144A 134 907818FR4 3.799% 4/6/2071 $7,274 $21,822 74.422 $16,240 5.290% $859
63 Notes (New) UP Corp. 135 907818GA0 3.850% 2/14/2072 $493,553 $1,480,659 75.397 $1,116,370 5.310% $59,279
64
65
66

 Total $30,316,969 $30,291,796 $25,366,477 5.131% $1,301,606

Trading Data Not Available or Did Not Trade
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

 Total $0 $0 $0

J 
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Union Pacific Corporation
12/31/2023

Market Interest
Coupon Maturity Amt. Outstanding ($000) Average Value Average Cost

Type Description No.  CUSIP Rate Date Year-End Used Price ($ 000) Yield   ($ 000)

Matures in 2024
1 Notes UP Corp. 3.646% 2/15/2024 $437,150
2 Notes UP Corp. 3.150% 3/1/2024 $499,854
3 Notes UP Corp. 3.750% 3/15/2024 $399,821
4
5
6
7
8
9

10
 Total $1,336,825

Grand Totals
     Total Traded and Trading Data Not Available $30,316,969 $30,291,796 $25,366,477

     Grand Total (for reconciliation to carrier data only) $31,653,794
 

From UNP:
Corporate Debentures, Notes, Floating Rate Loans, and Commercial Paper $31,653,794
Removal of Floating Rate Loans & Commercial Paper 0
UP RR Debt Securities Outstanding -633
Removal of unamortized SOR Fees 633
Removal of Sale of Receivables 0

Total $31,653,794
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CSX Corporation

1 Type: Notes
Description: CSX Corp.
CUSIP: 126408HD8
Coupon Rate: 3.350%
Maturity Date: 11/1/2025
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 96.993 4.56 %
February 95.353 5.27
March 97.229 4.53
April 97.279 4.55
May 96.619 4.90
June 95.739 5.37
July 96.448 5.08
August 96.181 5.29
September 95.711 5.62
October 95.542 5.80
November 96.586 5.29
December 97.530 4.81
Average 96.434 5.09 %

Source: Bloomberg

-
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CSX Corporation

2 Type: Notes
Description: CSX Corp.
CUSIP: 126408HE6
Coupon Rate: 2.600%
Maturity Date: 11/1/2026
Amount Outstanding ($ 000) $700,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 93.739 4.46 %
February 91.655 5.16
March 94.074 4.44
April 94.589 4.31
May 93.492 4.72
June 92.374 5.16
July 92.908 5.03
August 92.570 5.22
September 91.870 5.53
October 91.479 5.76
November 93.750 4.96
December 95.282 4.42
Average 93.149 4.93 %

Source: Bloomberg

-
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CSX Corporation

3 Type: Notes
Description: CSX Corp. 
CUSIP: 126408BP7
Coupon Rate: 7.250%
Maturity Date: 5/1/2027
Amount Outstanding ($ 000) $83,312
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 107.901 5.22 %
February 105.187 5.89
March 107.452 5.26
April 107.802 5.13
May 106.752 5.37
June 105.363 5.72
July 106.094 5.48
August 105.025 5.76
September 103.897 6.08
October 102.913 6.37
November 105.126 5.63
December 106.783 5.07
Average 105.858 5.58 %

Source: Bloomberg

-
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CSX Corporation

4 Type: Notes
Description: CSX Corp.
CUSIP: 126408BM4
Coupon Rate: 7.950%
Maturity Date: 5/1/2027
Amount Outstanding ($ 000) $64,266
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 112.713 4.69 %
February 109.812 5.37
March 112.076 4.74
April 112.355 4.62
May 110.973 4.92
June 109.454 5.27
July 110.145 5.03
August 107.239 5.81
September 106.031 6.14
October 105.056 6.40
November 107.981 5.43
December 109.603 4.86
Average 109.453 5.27 %

Source: Bloomberg

-
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CSX Corporation

5 Type: Notes
Description: CSX Corp.
CUSIP: 126408HH9
Coupon Rate: 3.250%
Maturity Date: 6/1/2027
Amount Outstanding ($ 000) $850,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.691 4.38 %
February 93.160 5.08
March 95.677 4.42
April 95.884 4.38
May 95.089 4.63
June 94.247 4.94
July 94.565 4.87
August 94.168 5.06
September 92.872 5.51
October 92.040 5.79
November 94.369 5.07
December 96.523 4.40
Average 94.524 4.88 %

Source: Bloomberg

-
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CSX Corporation

6 Type: Notes
Description: CSX Corp.
CUSIP: 12641LBU6
Coupon Rate: 6.800%
Maturity Date: 12/1/2028
Amount Outstanding ($ 000) $200,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 111.427 4.57 %
February 107.970 5.20
March 109.540 4.88
April 110.611 4.65
May 108.419 5.06
June 107.202 5.28
July 107.112 5.28
August 107.302 5.22
September 106.012 5.48
October 104.356 5.83
November 107.310 5.15
December 109.181 4.72
Average 108.037 5.11 %

Source: Bloomberg

-
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CSX Corporation

7 Type: Notes
Description: CSX Corp.
CUSIP: 126408HJ5
Coupon Rate: 3.800%
Maturity Date: 3/1/2028
Amount Outstanding ($ 000) $800,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.602 4.36 %
February 94.753 5.02
March 97.772 4.33
April 98.198 4.24
May 96.478 4.66
June 95.317 4.97
July 95.709 4.89
August 95.250 5.02
September 93.761 5.44
October 92.963 5.68
November 95.830 4.93
December 98.134 4.32
Average 95.981 4.82 %

Source: Bloomberg

-
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CSX Corporation

8 Type: Notes
Description: CSX Corp.
CUSIP: 126408HM8
Coupon Rate: 4.250%
Maturity Date: 3/15/2029
Amount Outstanding ($ 000) $950,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 99.016 4.46 %
February 94.748 5.30
March 98.939 4.48
April 99.372 4.40
May 98.235 4.63
June 96.745 4.94
July 97.600 4.77
August 96.418 5.02
September 94.434 5.47
October 93.109 5.79
November 97.084 4.90
December 99.944 4.29
Average 97.137 4.87 %

Source: Bloomberg

$350,000
600,000

$950,000
same CUSIP

-

-} 
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CSX Corporation

9 Type: Notes 
Description: CSX Corp.
CUSIP: 126408HQ9
Coupon Rate: 2.400%
Maturity Date: 2/15/2030
Amount Outstanding ($ 000) $400,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.793 4.47 %
February 84.255 5.15
March 87.639 4.55
April 88.003 4.50
May 87.169 4.68
June 86.144 4.91
July 86.442 4.88
August 85.647 5.07
September 83.392 5.56
October 81.525 6.00
November 85.835 5.13
December 88.725 4.56
Average 86.047 4.96 %

Source: Bloomberg

-
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CSX Corporation

10 Type: Notes
Description: CSX Corp.
CUSIP: 126408HU0
Coupon Rate: 4.100%
Maturity Date: 11/15/2032
Amount Outstanding ($ 000) $950,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.015 4.50 %
February 92.065 5.17
March 96.465 4.58
April 96.997 4.51
May 95.219 4.75
June 94.556 4.85
July 94.637 4.84
August 94.077 4.93
September 90.001 5.53
October 87.494 5.92
November 93.219 5.07
December 97.305 4.49
Average 94.088 4.93 %

Source: Bloomberg

-
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CSX Corporation

11 Type: Notes (New)
Description: CSX Corp.
CUSIP: 126408HW6
Coupon Rate: 5.200%
Maturity Date: 11/15/2033
Amount Outstanding ($ 000) $600,000
Months Outstanding 4.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February Not Traded - 
March Not Traded - 
April Not Traded - 
May Not Traded - 
June Not Traded - 
July Not Traded - 
August Not Traded - 
September 96.800 5.67
October 93.756 6.08
November 99.780 5.26
December 104.390 4.67
Average 98.682 5.42 %

Source: Bloomberg

-
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CSX Corporation

12 Type: Notes
Description: CSX Corp.
CUSIP: 126408GH0
Coupon Rate: 6.000%
Maturity Date: 10/1/2036
Amount Outstanding ($ 000) $400,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 109.660 5.06 %
February 104.074 5.61
March 108.930 5.12
April 108.953 5.11
May 107.053 5.30
June 105.885 5.41
July 105.445 5.46
August 104.816 5.52
September 101.431 5.88
October 98.677 6.19
November 105.296 5.46
December 110.280 4.93
Average 105.875 5.42 %

Source: Bloomberg

-
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CSX Corporation

13 Type: Notes
Description: CSX Corp.
CUSIP: 126408GK3
Coupon Rate: 6.150%
Maturity Date: 5/1/2037
Amount Outstanding ($ 000) $700,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 111.502 5.05 %
February 105.342 5.64
March 110.291 5.15
April 110.748 5.11
May 109.255 5.25
June 107.874 5.38
July 108.032 5.36
August 106.675 5.49
September 102.679 5.90
October 99.512 6.22
November 106.665 5.46
December 111.868 4.96
Average 107.537 5.41 %

Source: Bloomberg

-
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CSX Corporation

14 Type: Notes
Description: CSX Corp.
CUSIP: 126408GP2
Coupon Rate: 7.450%
Maturity Date: 4/1/2038
Amount Outstanding ($ 000) $79,226
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 121.541 5.43 %
February 115.424 5.96
March 120.297 5.52
April 121.174 5.44
May 118.503 5.67
June 118.531 5.66
July 119.831 5.54
August 111.234 6.34
September 106.675 6.80
October 102.940 7.19
November 109.971 6.45
December 115.813 5.88
Average 115.161 5.99 %

Source: Bloomberg

-



Appendix A  Page 25 of 145

CSX Corporation

15 Type: Notes
Description: CSX Corp.
CUSIP: 126408GS6
Coupon Rate: 6.220%
Maturity Date: 4/30/2040
Amount Outstanding ($ 000) $660,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 113.758 5.06 %
February 106.892 5.63
March 111.072 5.27
April 111.281 5.25
May 108.869 5.45
June 108.555 5.48
July 108.081 5.51
August 106.962 5.61
September 102.107 6.06
October 98.390 6.42
November 106.352 5.66
December 113.265 5.06
Average 107.965 5.54 %

Source: Bloomberg

-
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CSX Corporation

16 Type: Notes
Description: CSX Corp.
CUSIP: 126408GU1
Coupon Rate: 5.500%
Maturity Date: 4/15/2041
Amount Outstanding ($ 000) $550,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 106.371 5.00 %
February 100.237 5.51
March 103.827 5.21
April 103.652 5.22
May 101.281 5.42
June 101.271 5.42
July 101.336 5.42
August 99.860 5.55
September 94.077 6.09
October 90.406 6.46
November 98.243 5.69
December 104.524 5.14
Average 100.424 5.51 %

Source: Bloomberg

$300,000
250,000

$550,000
same CUSIP

-

-} 
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CSX Corporation

17 Type: Notes
Description: CSX Corp.
CUSIP: 126408GW7
Coupon Rate: 4.750%
Maturity Date: 5/30/2042
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.015 5.02 %
February 91.119 5.53
March 95.083 5.18
April 95.441 5.15
May 93.227 5.35
June 92.500 5.42
July 92.990 5.37
August 90.394 5.61
September 85.567 6.08
October 82.010 6.45
November 89.833 5.67
December 95.916 5.12
Average 91.758 5.50 %

Source: Bloomberg

-
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CSX Corporation

18 Type: Notes
Description: CSX Corp.
CUSIP: 126408GX5
Coupon Rate: 4.400%
Maturity Date: 3/1/2043
Amount Outstanding ($ 000) $300,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 92.470 5.03 %
February 86.281 5.58
March 90.181 5.23
April 90.683 5.19
May 88.460 5.39
June 88.172 5.42
July 87.719 5.46
August 86.156 5.61
September 80.954 6.12
October 77.628 6.47
November 85.260 5.70
December 91.797 5.11
Average 87.147 5.53 %

Source: Bloomberg

-
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CSX Corporation

19 Type: Notes
Description: CSXT - Conrail
CUSIP: 126410LL1
Coupon Rate: 7.875%
Maturity Date: 5/15/2043
Amount Outstanding ($ 000) $99,989
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 127.073 5.67 %
February 121.603 6.08
March 124.188 5.86
April 124.427 5.85
May 118.481 6.32
June 121.454 6.12
July 119.200 6.31
August 115.816 6.53
September 110.065 7.02
October 103.489 7.58
November 123.158 5.95
December 129.796 5.42
Average 119.896 6.23 %

Source: Bloomberg

-
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CSX Corporation

20 Type: Notes
Description: CSX Corp.
CUSIP: 126408GY3
Coupon Rate: 4.100%
Maturity Date: 3/15/2044
Amount Outstanding ($ 000) $800,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 89.428 4.94 %
February 83.721 5.43
March 87.968 5.07
April 88.643 5.01
May 86.534 5.20
June 85.926 5.25
July 85.288 5.31
August 83.376 5.49
September 78.303 5.98
October 74.390 6.39
November 81.554 5.67
December 88.036 5.08
Average 84.431 5.40 %

Source: Bloomberg

-
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CSX Corporation

21 Type: Notes
Description: CSX Corp.
CUSIP: 126408HF3
Coupon Rate: 3.800%
Maturity Date: 11/1/2046
Amount Outstanding ($ 000) $800,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 84.106 4.97 %
February 78.411 5.46
March 82.089 5.15
April 82.502 5.11
May 81.235 5.22
June 80.660 5.28
July 80.356 5.31
August 78.348 5.49
September 73.075 5.99
October 68.913 6.43
November 77.127 5.61
December 83.539 5.05
Average 79.197 5.42 %

Source: Bloomberg

-
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CSX Corporation

22 Type: Notes
Description: CSX Corp.
CUSIP: 126408HK2
Coupon Rate: 4.300%
Maturity Date: 3/1/2048
Amount Outstanding ($ 000) $850,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 91.108 4.96 %
February 84.864 5.44
March 88.983 5.13
April 89.095 5.12
May 85.720 5.39
June 87.036 5.28
July 87.202 5.27
August 84.435 5.50
September 78.958 5.99
October 74.602 6.41
November 82.819 5.64
December 89.495 5.10
Average 85.360 5.44 %

Source: Bloomberg

-
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CSX Corporation

23 Type: Notes
Description: CSX Corp.
CUSIP: 126408HN6
Coupon Rate: 4.750%
Maturity Date: 11/15/2048
Amount Outstanding ($ 000) $650,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 96.903 5.00 %
February 90.051 5.52
March 94.144 5.20
April 94.309 5.19
May 91.954 5.37
June 92.616 5.32
July 92.203 5.35
August 89.958 5.53
September 83.991 6.03
October 79.454 6.45
November 87.760 5.71
December 95.493 5.11
Average 90.736 5.48 %

Source: Bloomberg

-
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CSX Corporation

24 Type: Notes 
Description: CSX Corp.
CUSIP: 126408HP1
Coupon Rate: 4.500%
Maturity Date: 3/15/2049
Amount Outstanding ($ 000) $400,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 93.075 5.00 %
February 87.982 5.39
March 91.446 5.12
April 91.667 5.11
May 90.015 5.23
June 90.108 5.23
July 89.025 5.31
August 86.784 5.49
September 81.512 5.94
October 76.676 6.39
November 84.302 5.70
December 91.986 5.09
Average 87.882 5.42 %

Source: Bloomberg

-
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CSX Corporation

25 Type: Notes 
Description: CSX Corp.
CUSIP: 126408HR7
Coupon Rate: 3.350%
Maturity Date: 9/15/2049
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 77.258 4.92 %
February 71.584 5.40
March 76.038 5.02
April 75.743 5.05
May 73.183 5.27
June 73.966 5.21
July 73.242 5.28
August 71.513 5.43
September 66.220 5.94
October 62.228 6.37
November 70.025 5.58
December 75.946 5.06
Average 72.246 5.38 %

Source: Bloomberg

-
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CSX Corporation

26 Type: Notes
Description: CSX Corp.
CUSIP: 126408HS5
Coupon Rate: 3.800%
Maturity Date: 4/15/2050
Amount Outstanding ($ 000) $500,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 83.097 4.98 %
February 77.211 5.45
March 81.756 5.09
April 81.724 5.09
May 79.439 5.28
June 79.546 5.27
July 80.108 5.23
August 77.887 5.41
September 72.611 5.89
October 67.926 6.35
November 75.678 5.61
December 82.279 5.06
Average 78.272 5.39 %

Source: Bloomberg

-
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CSX Corporation

27 Type: Notes
Description: CSX Corp. 
CUSIP: 126408HC0
Coupon Rate: 3.950%
Maturity Date: 5/1/2050
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 85.590 4.95 %
February 79.908 5.40
March 84.374 5.04
April 83.494 5.11
May 81.540 5.27
June 82.621 5.19
July 81.467 5.28
August 80.215 5.38
September 74.536 5.88
October 70.049 6.32
November 78.038 5.58
December 84.852 5.02
Average 80.557 5.37 %

Source: Bloomberg

-
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CSX Corporation

28 Type: Notes
Description: CSX Corp.
CUSIP: 126408HT3
Coupon Rate: 2.500%
Maturity Date: 5/15/2051
Amount Outstanding ($ 000) $500,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 66.625 4.66 %
February 61.495 5.12
March 65.579 4.76
April 65.455 4.77
May 63.473 4.95
June 63.593 4.94
July 62.414 5.06
August 60.828 5.21
September 56.056 5.70
October 52.103 6.15
November 59.302 5.37
December 65.622 4.79
Average 61.879 5.12 %

Source: Bloomberg

-
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CSX Corporation

29 Type: Notes
Description: CSX Corp.
CUSIP: 126408HV8
Coupon Rate: 4.500%
Maturity Date: 11/15/2052
Amount Outstanding ($ 000) $900,000
Months Outstanding 6.5

  

End of Month in 2023 Price Yield
January 92.680 4.99 %
February 86.417 5.44
March 91.632 5.07
April 92.051 5.04
May 89.760 5.20
June 90.199 5.17
July 89.079 5.25
August 87.129 5.40
September 81.458 5.85
October 76.314 6.30
November 85.904 5.49
December 93.243 4.96
Average 87.989 5.35 %

Source: Bloomberg

-
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CSX Corporation

30 Type: Notes
Description: CSX Corp. 
CUSIP: 126408HA4
Coupon Rate: 4.500%
Maturity Date: 8/1/2054
Amount Outstanding ($ 000) $450,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 91.843 5.06 %
February 85.318 5.52
March 89.520 5.22
April 89.764 5.20
May 87.248 5.38
June 88.821 5.27
July 89.108 5.25
August 85.883 5.49
September 79.977 5.96
October 75.735 6.33
November 84.981 5.56
December 92.679 5.01
Average 86.740 5.44 %

Source: Bloomberg

-
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CSX Corporation

31 Type: Notes
Description: CSX Corp.
CUSIP: 126408HG1
Coupon Rate: 4.250%
Maturity Date: 11/1/2066
Amount Outstanding ($ 000) $700,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 86.302 5.05 %
February 79.671 5.50
March 83.113 5.26
April 84.137 5.19
May 82.477 5.30
June 83.347 5.25
July 81.736 5.36
August 80.473 5.45
September 74.760 5.88
October 69.039 6.38
November 78.140 5.62
December 85.869 5.08
Average 80.755 5.44 %

Source: Bloomberg

-
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CSX Corporation

32 Type: Notes 
Description: CSX Corp.
CUSIP: 126408HL0
Coupon Rate: 4.650%
Maturity Date: 3/1/2068
Amount Outstanding ($ 000) $350,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 91.866 5.16 %
February 84.907 5.61
March 89.783 5.29
April 89.861 5.28
May 88.690 5.36
June 89.582 5.30
July 90.050 5.27
August 86.493 5.51
September 80.256 5.96
October 74.261 6.45
November 84.036 5.68
December 92.190 5.13
Average 86.831 5.50 %

Source: Bloomberg

-
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Norfolk Southern Corp.

33 Type: Notes
Description: Senior
CUSIP: 655844AW8
Coupon Rate: 5.590%
Maturity Date: 5/17/2025
Amount Outstanding ($ 000) $251,172
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 101.982 4.71 %
February 99.906 5.68
March 101.492 4.88
April 101.743 4.73
May 100.780 5.22
June 100.246 5.50
July 100.511 5.33
August 100.018 5.63
September 99.578 5.92
October 99.641 5.91
November 100.323 5.42
December 100.793 5.05
Average 100.584 5.33 %

Source: Bloomberg

-
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Norfolk Southern Corp.

34 Type: Notes 
Description: Senior
CUSIP: 655844CA4
Coupon Rate: 3.650%
Maturity Date: 8/1/2025
Amount Outstanding ($ 000) $300,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.641 4.69 %
February 96.032 5.45
March 97.459 4.84
April 97.558 4.83
May 97.067 5.12
June 96.314 5.58
July 96.808 5.38
August 96.764 5.49
September 96.496 5.72
October 96.470 5.83
November 97.334 5.37
December 98.065 4.96
Average 97.001 5.27 %

Source: Bloomberg

-
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Norfolk Southern Corp.

35 Type: Notes
Description: Senior
CUSIP: 655844BS6
Coupon Rate: 2.900%
Maturity Date: 6/15/2026
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 94.980 4.55 %
February 92.877 5.32
March 95.176 4.57
April 95.645 4.44
May 94.754 4.81
June 94.155 5.09
July 94.393 5.05
August 94.257 5.17
September 93.721 5.46
October 93.364 5.69
November 94.769 5.16
December 96.045 4.66
Average 94.511 5.00 %

Source: Bloomberg

-
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Norfolk Southern Corp.

36 Type: Conrail Notes
Description: CR NSC 2027
CUSIP: 655844AJ7
Coupon Rate: 7.800%
Maturity Date: 5/15/2027
Amount Outstanding ($ 000) $319,135
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 112.774 4.52 %
February 109.482 5.29
March 111.496 4.73
April 112.238 4.49
May 111.147 4.71
June 110.265 4.89
July 109.844 4.95
August 109.328 5.04
September 108.474 5.23
October 107.368 5.51
November 109.256 4.89
December 110.243 4.52
Average 110.160 4.90 %

Source: Bloomberg

-
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Norfolk Southern Corp.

37 Type: Notes
Description: Senior
CUSIP: 655844BT4
Coupon Rate: 3.150%
Maturity Date: 6/1/2027
Amount Outstanding ($ 000) $300,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.036 4.54 %
February 92.035 5.38
March 94.696 4.67
April 95.107 4.58
May 94.602 4.75
June 93.647 5.07
July 93.708 5.08
August 93.451 5.20
September 92.486 5.55
October 91.832 5.81
November 94.286 5.06
December 95.984 4.54
Average 93.906 5.02 %

Source: Bloomberg

-
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Norfolk Southern Corp.

38 Type: Notes 
Description: Senior
CUSIP: 655844BZ0
Coupon Rate: 3.800%
Maturity Date: 8/1/2028
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.747 4.29 %
February 93.440 5.23
March 96.358 4.60
April 97.399 4.38
May 96.224 4.65
June 94.485 5.07
July 94.886 4.99
August 94.565 5.09
September 93.147 5.45
October 91.689 5.85
November 95.337 4.95
December 97.614 4.40
Average 95.241 4.91 %

Source: Bloomberg

-
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Norfolk Southern Corp.

39 Type: Notes
Description: Senior
CUSIP: 655844AX6
Coupon Rate: 5.640%
Maturity Date: 5/17/2029
Amount Outstanding ($ 000) $210,316
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 103.932 4.93 %
February 99.902 5.68
March 103.638 4.97
April 104.061 4.88
May 102.487 5.17
June 101.263 5.41
July 101.044 5.45
August 100.557 5.55
September 98.706 5.94
October 99.062 5.86
November 102.885 5.05
December 104.373 4.73
Average 101.826 5.30 %

Source: Bloomberg

-
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Norfolk Southern Corp.

40 Type: Notes 
Description: Senior
CUSIP: 655844CE6
Coupon Rate: 2.550%
Maturity Date: 11/1/2029
Amount Outstanding ($ 000) $400,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 88.168 4.64 %
February 84.606 5.36
March 88.165 4.68
April 89.085 4.54
May 87.504 4.87
June 86.311 5.15
July 87.075 5.02
August 86.259 5.22
September 84.463 5.64
October 82.829 6.04
November 86.721 5.22
December 90.107 4.53
Average 86.774 5.08 %

Source: Bloomberg

-
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Norfolk Southern Corp.

41 Type: Notes (New)
Description: Senior
CUSIP: 655844CR7
Coupon Rate: 5.050%
Maturity Date: 8/1/2030
Amount Outstanding ($ 000) $600,000
Months Outstanding 5.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February Not Traded - 
March Not Traded - 
April Not Traded - 
May Not Traded - 
June Not Traded - 
July Not Traded - 
August 99.008 5.24
September 96.461 5.70
October 94.407 6.09
November 99.792 5.11
December 102.562 4.61
Average 98.446 5.35 %

Source: Bloomberg

-
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Norfolk Southern Corp.

42 Type: Notes
Description: Senior
CUSIP: 655844AQ1
Coupon Rate: 7.250%
Maturity Date: 2/15/2031
Amount Outstanding ($ 000) $284,028
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 114.785 5.04 %
February 110.602 5.62
March 114.322 5.07
April 114.521 5.02
May 112.782 5.26
June 110.942 5.52
July 110.416 5.58
August 109.597 5.70
September 106.576 6.17
October 104.324 6.54
November 109.785 5.62
December 113.362 5.04
Average 111.001 5.52 %

Source: Bloomberg

-
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Norfolk Southern Corp.

43 Type: Notes
Description: Senior
CUSIP: 655844CK2
Coupon Rate: 2.300%
Maturity Date: 5/15/2031
Amount Outstanding ($ 000) $500,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 85.417 4.45 %
February 80.871 5.23
March 84.422 4.66
April 85.120 4.56
May 83.318 4.87
June 82.856 4.98
July 83.243 4.95
August 82.661 5.08
September 80.391 5.52
October 78.157 5.97
November 82.984 5.11
December 86.509 4.49
Average 82.996 4.99 %

Source: Bloomberg

Prospectus supplement dated May 3, 2021
Interest accrues from May 12, 2021

-
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Norfolk Southern Corp.

44 Type: Notes
Description: Senior
CUSIP: 655844CM8
Coupon Rate: 3.000%
Maturity Date: 3/15/2032
Amount Outstanding ($ 000) $600,000
Months Outstanding 10.5

  

End of Month in 2023 Price Yield
January 89.115 4.49 %
February 84.349 5.21
March 88.346 4.62
April 88.819 4.58
May 86.818 4.88
June 85.962 5.04
July 86.222 5.02
August 85.459 5.16
September 82.499 5.66
October 80.223 6.08
November 85.579 5.19
December 89.492 4.57
Average 86.074 5.04 %

Source: Bloomberg

-
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Norfolk Southern Corp.

45 Type: Notes (New)
Description: Senior
CUSIP: 655844CQ9
Coupon Rate: 4.450%
Maturity Date: 3/1/2033
Amount Outstanding ($ 000) $500,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 99.407 4.58 %
February 93.697 5.33
March 97.557 4.81
April 98.836 4.64
May 96.323 4.97
June 95.553 5.08
July 95.704 5.06
August 94.876 5.18
September 91.579 5.65
October 88.702 6.08
November 94.616 5.22
December 99.142 4.60
Average 95.499 5.10 %

Source: Bloomberg

-
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Norfolk Southern Corp.

46 Type: Notes (New)
Description: Senior
CUSIP: 655844CT3
Coupon Rate: 5.550%
Maturity Date: 3/15/2034
Amount Outstanding ($ 000) $400,000
Months Outstanding 2.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February Not Traded - 
March Not Traded - 
April Not Traded - 
May Not Traded - 
June Not Traded - 
July Not Traded - 
August Not Traded - 
September Not Traded - 
October Not Traded - 
November 101.597 5.37
December 106.530 4.76
Average 104.064 5.07 %

Source: Bloomberg

-
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Norfolk Southern Corp.

47 Type: Conrail Notes
Description: CR NSC 2037
CUSIP: 655844AF5
Coupon Rate: 7.050%
Maturity Date: 5/1/2037
Amount Outstanding ($ 000) $171,750
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 113.917 5.68 %
February 110.146 6.03
March 114.589 5.60
April 115.042 5.55
May 112.038 5.84
June 111.510 5.88
July 110.655 5.96
August 108.383 6.19
September 103.949 6.66
October 100.309 7.07
November 107.090 6.32
December 116.108 5.40
Average 110.311 6.02 %

Source: Bloomberg

-
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Norfolk Southern Corp.

48 Type: Notes
Description: Senior
CUSIP: 655844BH0
Coupon Rate: 4.837%
Maturity Date: 10/1/2041
Amount Outstanding ($ 000) $595,504
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.626 5.06 %
February 91.456 5.61
March 94.361 5.35
April 95.076 5.28
May 91.842 5.58
June 92.836 5.49
July 92.706 5.50
August 91.191 5.65
September 86.494 6.11
October 82.208 6.56
November 90.529 5.72
December 97.101 5.11
Average 91.952 5.59 %

Source: Bloomberg

Prospectus supplement dated May 3, 2021
Interest accrues from May 12, 2021

-
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Norfolk Southern Corp.

49 Type: Notes
Description: Senior 144A
CUSIP: 655844BE7
Coupon Rate: 4.837%
Maturity Date: 10/1/2041
Amount Outstanding ($ 000) $0
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.455 5.07 %
February 91.611 5.60
March 94.496 5.35
April 94.604 5.33
May 91.881 5.58
June 92.604 5.50
July 92.684 5.50
August 91.083 5.65
September 86.490 6.10
October 82.458 6.52
November 90.337 5.72
December 96.923 5.13
Average 91.886 5.59 %

Source: Bloomberg

Prospectus supplement dated August 16, 2021
Interest accrues from August 25, 2021

-
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Norfolk Southern Corp.

50 Type: Notes
Description: Senior
CUSIP: 655844BM9
Coupon Rate: 3.950%
Maturity Date: 10/1/2042
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.552 4.97 %
February 81.571 5.52
March 85.491 5.16
April 86.174 5.10
May 82.672 5.43
June 82.500 5.45
July 81.577 5.54
August 80.792 5.63
September 76.668 6.06
October 72.825 6.48
November 80.288 5.69
December 86.254 5.12
Average 82.030 5.51 %

Source: Bloomberg

-
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Norfolk Southern Corp.

51 Type: Debenture
Description: Southern Railway
CUSIP: 655855FB5
Coupon Rate: 7.875%
Maturity Date: 5/15/2043
Amount Outstanding ($ 000) $138,085
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 125.714 5.76 %
February 116.679 6.46
March 121.080 6.12
April 122.583 6.03
May 118.940 6.29
June 120.059 6.21
July 120.055 6.21
August 118.538 6.41
September 112.064 6.87
October 106.835 7.32
November 115.889 6.51
December 121.714 6.09
Average 118.346 6.36 %

Source: Bloomberg

-
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Norfolk Southern Corp.

52 Type: Notes
Description: Senior
CUSIP: 655844BN7
Coupon Rate: 4.800%
Maturity Date: 8/15/2043
Amount Outstanding ($ 000) $291,829
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 92.478 5.48 %
February 87.257 5.95
March 89.374 5.76
April 90.912 5.62
May 87.657 5.92
June 87.561 5.93
July 88.229 5.87
August 86.645 6.02
September 81.309 6.56
October 76.842 7.05
November 84.771 6.21
December 91.390 5.60
Average 87.035 6.00 %

Source: Bloomberg

-
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Norfolk Southern Corp.

53 Type: Notes
Description: Senior  
CUSIP: 655844BQ0
Coupon Rate: 4.450%
Maturity Date: 6/15/2045
Amount Outstanding ($ 000) $500,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 91.670 5.12 %
February 85.175 5.67
March 88.608 5.37
April 89.710 5.28
May 86.363 5.57
June 87.283 5.49
July 86.641 5.55
August 84.642 5.73
September 79.907 6.18
October 75.505 6.63
November 84.144 5.78
December 90.624 5.22
Average 85.856 5.63 %

Source: Bloomberg

-
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Norfolk Southern Corp.

54 Type: Notes
Description: Senior 
CUSIP: 655844BR8
Coupon Rate: 4.650%
Maturity Date: 1/15/2046
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 93.963 5.12 %
February 87.904 5.62
March 91.022 5.36
April 92.027 5.28
May 88.783 5.55
June 89.609 5.48
July 88.638 5.56
August 87.409 5.67
September 82.424 6.13
October 77.454 6.62
November 86.045 5.80
December 93.513 5.17
Average 88.233 5.61 %

Source: Bloomberg

-
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Norfolk Southern Corp.

55 Type: Notes 
Description: Senior
CUSIP: 655844BX5
Coupon Rate: 3.942%
Maturity Date: 11/1/2047
Amount Outstanding ($ 000) $749,997
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 85.774 4.97 %
February 78.767 5.56
March 82.419 5.25
April 82.955 5.21
May 79.812 5.48
June 81.177 5.36
July 81.146 5.37
August 79.313 5.52
September 74.581 5.97
October 69.498 6.49
November 77.315 5.72
December 84.514 5.10
Average 79.773 5.50 %

Source: Bloomberg

-
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Norfolk Southern Corp.

56 Type: Notes 
Description: Senior
CUSIP: 655844BY3
Coupon Rate: 4.150%
Maturity Date: 2/28/2048
Amount Outstanding ($ 000) $700,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 88.155 5.01 %
February 81.535 5.54
March 85.022 5.26
April 85.335 5.23
May 82.206 5.49
June 84.420 5.31
July 84.300 5.32
August 82.435 5.48
September 76.831 5.99
October 71.610 6.51
November 80.173 5.69
December 87.264 5.09
Average 82.441 5.49 %

Source: Bloomberg

-
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Norfolk Southern Corp.

57 Type: Notes
Description: Senior
CUSIP: 655844CC0
Coupon Rate: 4.100%
Maturity Date: 5/15/2049
Amount Outstanding ($ 000) $400,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 86.424 5.07 %
February 80.838 5.52
March 83.693 5.29
April 84.408 5.23
May 81.097 5.51
June 83.658 5.30
July 82.954 5.36
August 81.409 5.49
September 76.370 5.93
October 71.133 6.45
November 79.020 5.70
December 86.446 5.09
Average 81.454 5.50 %

Source: Bloomberg

-
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Norfolk Southern Corp.

58 Type: Notes
Description: Senior
CUSIP: 655844CD8
Coupon Rate: 3.400%
Maturity Date: 11/1/2049
Amount Outstanding ($ 000) $400,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 77.126 4.99 %
February 70.879 5.53
March 73.961 5.26
April 74.569 5.21
May 71.264 5.50
June 73.849 5.28
July 73.184 5.34
August 71.205 5.52
September 66.496 5.98
October 61.865 6.48
November 69.954 5.65
December 76.703 5.05
Average 71.755 5.48 %

Source: Bloomberg

-
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Norfolk Southern Corp.

59 Type: Notes
Description: Senior
CUSIP: 655844CF3
Coupon Rate: 3.050%
Maturity Date: 5/15/2050
Amount Outstanding ($ 000) $800,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 72.467 4.91 %
February 66.504 5.44
March 69.587 5.18
April 70.427 5.11
May 67.237 5.40
June 69.152 5.23
July 68.512 5.28
August 66.693 5.47
September 62.151 5.92
October 57.731 6.40
November 65.169 5.61
December 71.849 5.00
Average 67.290 5.41 %

Source: Bloomberg

-
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Norfolk Southern Corp.

60 Type: Notes
Description: Senior
CUSIP: 655844CL0
Coupon Rate: 2.900%
Maturity Date: 8/25/2051
Amount Outstanding ($ 000) $600,000
Months Outstanding 1.0

  

End of Month in 2023 Price Yield
January 69.971 4.89 %
February 63.891 5.43
March 66.623 5.18
April 67.020 5.15
May 64.366 5.40
June 66.083 5.24
July 65.652 5.29
August 63.789 5.47
September 59.524 5.90
October 55.397 6.36
November 62.643 5.59
December 68.991 5.01
Average 64.496 5.41 %

Source: Bloomberg

-
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Norfolk Southern Corp.

61 Type: Notes 
Description: Senior
CUSIP: 655844BV9
Coupon Rate: 4.050%
Maturity Date: 8/15/2052
Amount Outstanding ($ 000) $749,994
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 86.599 4.94 %
February 79.244 5.51
March 83.452 5.18
April 84.416 5.11
May 81.005 5.37
June 82.623 5.24
July 81.871 5.30
August 79.548 5.49
September 74.396 5.94
October 69.172 6.44
November 77.858 5.64
December 85.467 5.04
Average 80.471 5.43 %

Source: Bloomberg

-



Appendix A  Page 72 of 145

Norfolk Southern Corp.

62 Type: Notes 
Description: Senior 
CUSIP: 655844CN6
Coupon Rate: 3.700%
Maturity Date: 3/15/2053
Amount Outstanding ($ 000) $400,000
Months Outstanding 10.5

  

End of Month in 2023 Price Yield
January 80.823 4.96 %
February 73.724 5.53
March 77.354 5.22
April 77.953 5.17
May 75.404 5.40
June 77.354 5.24
July 76.964 5.27
August 74.681 5.46
September 69.360 5.94
October 64.429 6.43
November 72.428 5.67
December 80.022 5.04
Average 75.041 5.44 %

Source: Bloomberg

-
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Norfolk Southern Corp.

63 Type: Notes
Description: Senior
CUSIP: 655844CP1
Coupon Rate: 4.550%
Maturity Date: 6/1/2053
Amount Outstanding ($ 000) $750,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 93.531 4.98 %
February 85.971 5.53
March 90.524 5.19
April 90.916 5.17
May 87.516 5.41
June 90.037 5.23
July 89.037 5.30
August 86.591 5.49
September 80.865 5.95
October 75.206 6.45
November 84.521 5.65
December 92.723 5.05
Average 87.287 5.45 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers and have their own CUSIP.  The exchange-traded notes similar
to these are on the proceeding page.

63 Exchange traded $750,000
64 Rule 144-A 0

$750,000

This note has 3 CUSIPs, but 
one of them has no trading 
data available, and 595,504 
is the amount submitted by 
NS

-

..____ __ -I} 



Appendix A   Page 74 of 145

Norfolk Southern Corp.

64 Type: Notes (New)
Description: Senior
CUSIP: 655844CS5
Coupon Rate: 5.350%
Maturity Date: 8/1/2054
Amount Outstanding ($ 000) $1,000,000
Months Outstanding 5.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February Not Traded - 
March Not Traded - 
April Not Traded - 
May Not Traded - 
June Not Traded - 
July Not Traded - 
August 97.225 5.56
September 91.580 5.97
October 85.131 6.49
November 95.915 5.65
December 104.975 5.05
Average 94.965 5.74 %

Source: Bloomberg

-
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Norfolk Southern Corp.

65 Type: Notes 
Description: Senior
CUSIP: 655844CH9
Coupon Rate: 3.155%
Maturity Date: 5/15/2055
Amount Outstanding ($ 000) $799,996
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 71.962 4.93 %
February 65.364 5.49
March 68.998 5.24
April 69.114 5.23
May 66.556 5.45
June 68.524 5.29
July 67.835 5.35
August 66.089 5.44
September 61.415 5.88
October 56.608 6.40
November 64.653 5.64
December 71.234 5.07
Average 66.529 5.45 %

Source: Bloomberg

Note:  This is the exchange-traded portion of these notes.  The Rule 144-A
notes similar to these have a different CUSIP, and are shown on the 
next page.

65 Exchange traded $799,996
66 Rule 144-A 1

$799,997

-

-I 
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Norfolk Southern Corp.

66 Type: Notes 
Description: Senior 144A
CUSIP: 655844CG1
Coupon Rate: 3.155%
Maturity Date: 5/15/2055
Amount Outstanding ($ 000) $1
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 71.605 4.96 %
February 65.135 5.51
March 68.341 5.23
April 68.810 5.19
May 66.278 5.41
June 68.214 5.25
July 67.416 5.32
August 65.370 5.50
September 61.604 5.86
October 56.866 6.37
November 64.004 5.64
December 71.075 5.03
Average 66.227 5.44 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers and have their own CUSIP.  The exchange-traded notes similar
to these are on the proceeding page.

65 Exchange traded $799,996
66 Rule 144-A 1

$799,997

-

-I 
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Norfolk Southern Corp.

67 Type: Notes (New)
Description: Senior
CUSIP: 655844CU0
Coupon Rate: 5.950%
Maturity Date: 3/15/2064
Amount Outstanding ($ 000) $600,000
Months Outstanding 2.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February Not Traded - 
March Not Traded - 
April Not Traded - 
May Not Traded - 
June Not Traded - 
July Not Traded - 
August Not Traded - 
September Not Traded - 
October Not Traded - 
November 102.662 5.80
December 112.506 5.23
Average 107.584 5.52 %

Source: Bloomberg

-
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Norfolk Southern Corp.

68 Type: Notes
Description: CR NSC 2097
CUSIP: 655844AK4
Coupon Rate: 7.900%
Maturity Date: 5/15/2097
Amount Outstanding ($ 000) $196,302
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 132.637 6.02 %
February 123.958 6.44
March 130.483 6.12
April 130.369 6.12
May 123.115 6.48
June 125.761 6.35
July 124.152 6.43
August 121.674 6.56
September 112.796 7.08
October 107.972 7.39
November 124.020 6.44
December 142.603 5.59
Average 124.962 6.42 %

Source: Bloomberg

-
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Norfolk Southern Corp.

69 Type: Notes
Description: Senior 2105
CUSIP: 655844AV0
Coupon Rate: 6.000%
Maturity Date: 3/15/2105
Amount Outstanding ($ 000) $157,780
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 99.352 6.19 %
February 92.984 6.61
March 97.655 6.29
April 97.378 6.31
May 93.271 6.58
June 94.964 6.47
July 93.748 6.55
August 91.732 6.69
September 83.838 7.30
October 78.848 7.76
November 87.065 7.04
December 105.343 5.83
Average 93.015 6.64 %

Source: Bloomberg

-
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Norfolk Southern Corp.

70 Type: Notes
Description: Senior
CUSIP: 655844BD9
Coupon Rate: 6.000%
Maturity Date: 5/23/2111
Amount Outstanding ($ 000) $79,726
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 102.856 5.91 %
February 95.982 6.34
March 101.734 5.98
April 101.563 5.99
May 96.898 6.28
June 98.089 6.20
July 96.773 6.28
August 94.648 6.42
September 88.192 6.89
October 83.719 7.25
November 93.690 6.49
December 106.415 5.72
Average 96.713 6.31 %

Source: Bloomberg

-
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Norfolk Southern Corp.

71 Type: Notes
Description: Senior
CUSIP: 655844CB2
Coupon Rate: 5.100%
Maturity Date: 8/1/2118
Amount Outstanding ($ 000) $350,521
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 91.391 5.68 %
February 84.821 6.12
March 88.725 5.85
April 87.976 5.90
May 84.552 6.14
June 86.647 5.99
July 86.699 5.99
August 84.310 6.15
September 78.496 6.60
October 73.895 7.00
November 83.785 6.19
December 91.377 5.68
Average 85.223 6.11 %

Source: Bloomberg

-
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Norfolk Southern Corp.

72 Type: Notes
Description: Senior
CUSIP: 655844CJ5
Coupon Rate: 4.100%
Maturity Date: 5/15/2121
Amount Outstanding ($ 000) $600,000
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 75.485 5.48 %
February 68.032 6.07
March 71.989 5.76
April 71.717 5.78
May 68.498 6.05
June 70.743 5.86
July 71.858 5.77
August 70.443 5.87
September 65.346 6.33
October 60.285 6.86
November 69.022 6.00
December 76.045 5.45
Average 69.955 5.94 %

Source: Bloomberg

-
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Union Pacific Corp.

73 Type: Notes 
Description: UP Corp. 
CUSIP: 907818DY1
Coupon Rate: 3.250%
Maturity Date: 1/15/2025
Amount Outstanding ($ 000) $349,550
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.662 4.57 %
February 96.616 5.23
March 98.114 4.42
April 97.953 4.57
May 97.327 5.04
June 96.972 5.40
July 97.252 5.30
August 97.238 5.44
September 97.086 5.69
October 97.301 5.66
November 97.874 5.30
December 98.236 5.08
Average 97.469 5.14 %

Source: Bloomberg

-
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Union Pacific Corp.

74 Type: Notes 
Description: UP Corp. 
CUSIP: 907818ES3
Coupon Rate: 3.750%
Maturity Date: 7/15/2025
Amount Outstanding ($ 000) $499,073
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 98.327 4.50 %
February 97.171 5.05
March 98.679 4.39
April 98.630 4.43
May 98.014 4.77
June 97.226 5.24
July 97.331 5.25
August 97.253 5.35
September 96.910 5.63
October 97.216 5.51
November 97.948 5.11
December 98.509 4.81
Average 97.768 5.00 %

Source: Bloomberg

-
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Union Pacific Corp.

75 Type: Notes 
Description: UP Corp. 
CUSIP: 907818ED6
Coupon Rate: 3.250%
Maturity Date: 8/15/2025
Amount Outstanding ($ 000) $499,709
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.275 4.44 %
February 95.697 5.17
March 97.321 4.49
April 97.514 4.43
May 97.328 4.57
June 96.256 5.17
July 96.547 5.10
August 96.394 5.26
September 96.112 5.50
October 96.390 5.43
November 97.123 5.07
December 97.827 4.69
Average 96.815 4.94 %

Source: Bloomberg

-
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Union Pacific Corp.

76 Type: Notes (New)
Description: UP Corp.
CUSIP: 907818GE2
Coupon Rate: 4.750%
Maturity Date: 2/21/2026
Amount Outstanding ($ 000) $497,859
Months Outstanding 11.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February 99.461 4.97
March 101.202 4.32
April 101.138 4.33
May 100.430 4.60
June 99.386 5.02
July 99.631 4.92
August 99.505 4.99
September 98.797 5.32
October 98.769 5.36
November 99.818 4.87
December 100.696 4.44
Average 99.894 4.83 %

Source: Bloomberg

-
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Union Pacific Corp.

77 Type: Notes
Description: UP Corp. 
CUSIP: 907818EH7
Coupon Rate: 2.750%
Maturity Date: 3/1/2026
Amount Outstanding ($ 000) $649,113
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.534 4.34 %
February 93.680 5.08
March 95.986 4.27
April 95.971 4.30
May 95.436 4.56
June 94.636 4.97
July 94.624 5.03
August 94.661 5.09
September 93.994 5.48
October 94.060 5.54
November 95.164 5.09
December 96.351 4.58
Average 95.008 4.86 %

Source: Bloomberg

-
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Union Pacific Corp.

78 Type: Notes
Description: UP Corp. 
CUSIP: 907818FJ2
Coupon Rate: 2.150%
Maturity Date: 2/5/2027
Amount Outstanding ($ 000) $498,061
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 92.092 4.37 %
February 90.362 4.93
March 92.740 4.27
April 93.089 4.20
May 92.318 4.49
June 91.352 4.83
July 91.410 4.87
August 91.403 4.94
September 90.356 5.37
October 90.111 5.53
November 91.976 4.94
December 93.567 4.42
Average 91.731 4.76 %

Source: Bloomberg

-
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Union Pacific Corp.

79 Type: Notes
Description: UP Corp.
CUSIP: 907818EP9
Coupon Rate: 3.000%
Maturity Date: 4/15/2027
Amount Outstanding ($ 000) $496,021
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.471 4.22 %
February 92.907 4.95
March 95.587 4.23
April 95.874 4.17
May 95.019 4.45
June 94.054 4.77
July 94.131 4.78
August 93.783 4.94
September 92.798 5.30
October 91.949 5.63
November 94.303 4.89
December 95.818 4.42
Average 94.308 4.73 %

Source: Bloomberg

-
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Union Pacific Corp.

80 Type: Debentures
Description: UP Corp.
CUSIP: 907818BY3
Coupon Rate: 7.125%
Maturity Date: 2/1/2028
Amount Outstanding ($ 000) $160,966
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 108.644 5.19 %
February 106.395 5.67
March 109.749 4.88
April 109.761 4.85
May 108.460 5.11
June 106.842 5.46
July 106.783 5.46
August 107.447 5.26
September 105.736 5.66
October 106.365 5.47
November 109.247 4.70
December 111.152 4.17
Average 108.048 5.16 %

Source: Bloomberg

-
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Union Pacific Corp.

81 Type: Notes 
Description: UP Corp. 
CUSIP: 907818EY0
Coupon Rate: 3.950%
Maturity Date: 9/10/2028
Amount Outstanding ($ 000) $1,049,341
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 98.373 4.30 %
February 95.525 4.91
March 98.962 4.19
April 99.097 4.16
May 97.742 4.46
June 96.838 4.69
July 96.804 4.71
August 96.331 4.82
September 94.493 5.26
October 93.856 5.44
November 96.975 4.69
December 99.335 4.15
Average 97.028 4.65 %

Source: Bloomberg

-
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Union Pacific Corp.

82 Type: Debentures
Description: UP Corp.
CUSIP: 907818CF3
Coupon Rate: 6.625%
Maturity Date: 2/1/2029
Amount Outstanding ($ 000) $389,916
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 111.066 4.55 %
February 108.421 5.01
March 111.788 4.35
April 111.928 4.31
May 111.153 4.43
June 109.410 4.73
July 109.017 4.79
August 108.655 4.84
September 106.662 5.23
October 105.849 5.38
November 108.892 4.71
December 110.724 4.30
Average 109.464 4.72 %

Source: Bloomberg

-
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Union Pacific Corp.

83 Type: Notes 
Description: UP Corp.
CUSIP: 907818FB9
Coupon Rate: 3.700%
Maturity Date: 3/1/2029
Amount Outstanding ($ 000) $770,902
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.048 4.30 %
February 93.488 5.00
March 97.195 4.28
April 97.646 4.20
May 96.569 4.42
June 95.480 4.66
July 95.675 4.63
August 94.713 4.85
September 92.941 5.25
October 92.032 5.48
November 95.238 4.78
December 97.751 4.23
Average 95.481 4.67 %

Source: Bloomberg
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Union Pacific Corp.

84 Type: Notes
Description: UP Corp. 
CUSIP: 907818FH6
Coupon Rate: 2.400%
Maturity Date: 2/5/2030
Amount Outstanding ($ 000) $744,355
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.911 4.44 %
February 85.040 5.00
March 88.452 4.39
April 88.824 4.34
May 87.528 4.62
June 86.812 4.79
July 86.570 4.86
August 86.191 4.96
September 84.072 5.42
October 82.576 5.77
November 86.478 4.99
December 89.397 4.42
Average 86.654 4.83 %

Source: Bloomberg

-
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Union Pacific Corp.

85 Type: Notes 
Description: UP Corp. 
CUSIP: 907818FU7
Coupon Rate: 2.375%
Maturity Date: 5/20/2031
Amount Outstanding ($ 000) $997,707
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 86.619 4.33 %
February 82.790 4.97
March 86.553 4.38
April 87.058 4.31
May 85.223 4.64
June 84.634 4.77
July 84.641 4.78
August 83.938 4.93
September 81.328 5.42
October 79.039 5.88
November 83.709 5.04
December 87.184 4.46
Average 84.393 4.83 %

Source: Bloomberg

-
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Union Pacific Corp.

86 Type: Notes
Description: UP Corp.
CUSIP: 907818FX1
Coupon Rate: 2.800%
Maturity Date: 2/14/2032
Amount Outstanding ($ 000) $1,237,286
Months Outstanding 11.0

  

End of Month in 2023 Price Yield
January 88.400 4.39 %
February 84.332 5.01
March 88.140 4.45
April 88.441 4.42
May 86.662 4.70
June 85.992 4.82
July 86.119 4.82
August 85.534 4.93
September 82.891 5.38
October 80.313 5.85
November 85.005 5.08
December 88.740 4.49
Average 85.881 4.86 %

Source: Bloomberg

-
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Union Pacific Corp.

87 Type: Notes
Description: UP Corp.
CUSIP: 907818GB8
Coupon Rate: 4.500%
Maturity Date: 1/20/2033
Amount Outstanding ($ 000) $890,842
Months Outstanding 4.0

  

End of Month in 2023 Price Yield
January 100.873 4.41 %
February 96.021 5.03
March 100.421 4.47
April 100.768 4.42
May 98.676 4.69
June 98.155 4.76
July 97.792 4.81
August 96.874 4.94
September 93.551 5.41
October 91.162 5.77
November 96.353 5.02
December 100.813 4.41
Average 97.622 4.85 %

Source: Bloomberg

-
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Union Pacific Corp.

88 Type: Debentures
Description: UP Corp.
CUSIP: 907818CS5
Coupon Rate: 5.375%
Maturity Date: 6/1/2033
Amount Outstanding ($ 000) $143,104
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 102.974 5.07 %
February 98.331 5.65
March 103.532 4.99
April 105.221 4.78
May 102.777 5.08
June 101.499 5.24
July 100.691 5.35
August 101.175 5.28
September 96.533 5.91
October 95.139 6.11
November 99.147 5.55
December 102.848 5.05
Average 100.822 5.34 %

Source: Bloomberg

-
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Union Pacific Corp.

89 Type: Debentures
Description: UP Corp.
CUSIP: 907818CU0
Coupon Rate: 6.250%
Maturity Date: 5/1/2034
Amount Outstanding ($ 000) $152,390
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 109.981 5.10 %
February 105.396 5.62
March 110.920 4.98
April 111.114 4.96
May 108.854 5.21
June 106.177 5.51
July 106.407 5.48
August 105.687 5.56
September 102.050 6.01
October 99.458 6.35
November 106.174 5.49
December 110.927 4.92
Average 106.929 5.43 %

Source: Bloomberg

-
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Union Pacific Corp.

90 Type: Notes 
Description: UP Corp. 
CUSIP: 907818EB0
Coupon Rate: 3.375%
Maturity Date: 2/1/2035
Amount Outstanding ($ 000) $446,289
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 89.223 4.61 %
February 84.299 5.22
March 88.069 4.76
April 88.397 4.73
May 86.439 4.98
June 85.391 5.12
July 85.397 5.13
August 84.391 5.27
September 81.582 5.65
October 78.966 6.03
November 84.082 5.34
December 88.512 4.78
Average 85.396 5.14 %

Source: Bloomberg

-
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Union Pacific Corp.

91 Type: Notes (Exchange)
Description: UP Corp. 
CUSIP: 907818FQ6
Coupon Rate: 2.891%
Maturity Date: 4/6/2036
Amount Outstanding ($ 000) $610,125
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 83.415 4.61 %
February 78.631 5.19
March 82.905 4.69
April 83.423 4.64
May 80.739 4.97
June 79.390 5.14
July 79.623 5.11
August 79.104 5.19
September 76.162 5.58
October 73.274 5.99
November 79.215 5.21
December 84.348 4.61
Average 80.019 5.08 %

Source: Bloomberg

Exchange Offer, 424B3, Prospectus Dated September 3, 2021
Note:  This is the Exchange traded portion of the notes, the 144A portion

is shown on the prior page

91 $610,125
92 1716

$611,841

-
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Union Pacific Corp.

92 Type: Notes (Exchange)
Description: UP Corp. 144A
CUSIP: 907818FP8
Coupon Rate: 2.891%
Maturity Date: 4/6/2036
Amount Outstanding ($ 000) $1,716
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 83.307 4.63 %
February 79.068 5.13
March 82.712 4.71
April 83.127 4.67
May 80.540 4.99
June 79.260 5.16
July 79.574 5.13
August 78.939 5.22
September 76.015 5.61
October 73.150 6.02
November 79.074 5.24
December 84.176 4.63
Average 79.912 5.10 %

Source: Bloomberg

Exchange Offer, 424B3, Prospectus Dated September 3, 2021, 
interest accrues from April 6, 2021

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers.  

92 $1,716
91 610125

$611,841

-
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Union Pacific Corp.

93 Type: Debentures
Description: UP Corp.
CUSIP: 907818CX4
Coupon Rate: 6.150%
Maturity Date: 5/1/2037
Amount Outstanding ($ 000) $89,902
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 111.190 5.11 %
February 106.063 5.60
March 112.130 5.01
April 112.283 5.00
May 109.539 5.25
June 105.837 5.61
July 104.872 5.71
August 103.972 5.80
September 99.896 6.23
October 96.638 6.60
November 103.722 5.82
December 109.302 5.25
Average 106.287 5.58 %

Source: Bloomberg

-
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Union Pacific Corp.

94 Type: Notes 
Description: UP Corp.
CUSIP: 907818EQ7
Coupon Rate: 3.600%
Maturity Date: 9/15/2037
Amount Outstanding ($ 000) $495,825
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 88.792 4.69 %
February 84.174 5.18
March 88.397 4.73
April 88.593 4.72
May 86.008 5.00
June 85.198 5.10
July 85.176 5.11
August 83.597 5.29
September 80.273 5.68
October 77.300 6.06
November 83.333 5.34
December 89.371 4.68
Average 85.018 5.13 %

Source: Bloomberg

-
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Union Pacific Corp.

95 Type: Notes
Description: UP Corp. 
CUSIP: 907818EV6
Coupon Rate: 4.375%
Maturity Date: 9/10/2038
Amount Outstanding ($ 000) $231,167
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.171 4.88 %
February 90.353 5.35
March 92.905 5.10
April 93.774 5.02
May 91.788 5.22
June 90.470 5.35
July 90.148 5.39
August 87.820 5.64
September 84.742 5.99
October 81.812 6.33
November 87.973 5.64
December 93.503 5.06
Average 90.038 5.41 %

Source: Bloomberg

-
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Union Pacific Corp.

96 Type: Notes
Description: UP Corp.
CUSIP: 907818FD5
Coupon Rate: 3.550%
Maturity Date: 8/15/2039
Amount Outstanding ($ 000) $494,589
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.761 4.64 %
February 82.020 5.21
March 85.776 4.85
April 86.118 4.82
May 83.279 5.11
June 83.498 5.09
July 83.419 5.11
August 81.122 5.35
September 77.832 5.72
October 73.873 6.19
November 80.434 5.45
December 86.429 4.83
Average 82.630 5.20 %

Source: Bloomberg

-
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Union Pacific Corp.

97 Type: Notes
Description: UP Corp. 144A
CUSIP: 907818DE5
Coupon Rate: 5.780%
Maturity Date: 7/15/2040
Amount Outstanding ($ 000) $10
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 105.948 5.32 %
February 100.405 5.80
March 101.780 5.68
April 102.809 5.59
May 101.310 5.72
June 100.879 5.75
July 99.696 5.86
August 97.219 6.09
September 92.835 6.56
October 89.883 6.85
November 99.153 5.91
December 103.740 5.49
Average 99.638 5.89 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers.  

97 $10
98 64831

$64,841

-
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Union Pacific Corp.

98 Type: Notes
Description: UP Corp.
CUSIP: 907818DF2
Coupon Rate: 5.780%
Maturity Date: 7/15/2040
Amount Outstanding ($ 000) $64,831
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 105.749 5.34 %
February 100.440 5.81
March 106.720 5.26
April 106.990 5.23
May 104.050 5.49
June 103.219 5.56
July 101.855 5.68
August 100.780 5.78
September 96.390 6.20
October 92.747 6.57
November 100.562 5.80
December 106.991 5.22
Average 102.208 5.66 %

Source: Bloomberg

Note:  This is the exchange-traded portion of these notes.  The Rule 144-A
notes similar to these have a different CUSIP, and are shown on the 
next page.

98 $64,831
97 10

$64,841

-
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Union Pacific Corp.

99 Type: Notes
Description: UP Corp. 
CUSIP: 907818FT0
Coupon Rate: 3.200%
Maturity Date: 5/20/2041
Amount Outstanding ($ 000) $991,727
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 83.051 4.60 %
February 77.002 5.18
March 81.109 4.80
April 81.070 4.81
May 77.912 5.12
June 78.345 5.07
July 78.460 5.07
August 76.438 5.29
September 72.626 5.71
October 68.491 6.19
November 75.188 5.45
December 80.950 4.86
Average 77.554 5.18 %

Source: Bloomberg

Prospectus supplement dated May 17, 2021
Interest accrues from May 20, 2021

-
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Union Pacific Corp.

100 Type: Notes
Description: UP Corp. 
CUSIP: 907818DJ4
Coupon Rate: 4.750%
Maturity Date: 9/15/2041
Amount Outstanding ($ 000) $212,714
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 97.480 5.05 %
February 92.122 5.52
March 98.010 5.01
April 98.126 5.00
May 95.218 5.25
June 91.755 5.56
July 90.652 5.67
August 89.380 5.79
September 84.104 6.32
October 80.391 6.73
November 86.897 6.04
December 93.341 5.43
Average 91.456 5.61 %

Source: Bloomberg

-
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Union Pacific Corp.

101 Type: Notes
Description: UP Corp.
CUSIP: 907818FY9
Coupon Rate: 3.375%
Maturity Date: 2/14/2042
Amount Outstanding ($ 000) $495,123
Months Outstanding 11.0

  

End of Month in 2023 Price Yield
January 84.703 4.62 %
February 78.450 5.21
March 82.896 4.79
April 83.206 4.77
May 79.770 5.09
June 79.873 5.08
July 79.900 5.09
August 77.932 5.28
September 74.452 5.66
October 70.239 6.13
November 76.522 5.45
December 82.160 4.90
Average 79.175 5.17 %

Source: Bloomberg

-
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Union Pacific Corp.

102 Type: Notes
Description: UP Corp.
CUSIP: 907818DL9
Coupon Rate: 4.300%
Maturity Date: 6/15/2042
Amount Outstanding ($ 000) $204,411
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 89.813 5.17 %
February 84.930 5.62
March 90.663 5.10
April 90.665 5.10
May 87.872 5.35
June 87.257 5.41
July 86.357 5.50
August 84.937 5.64
September 80.224 6.12
October 75.691 6.61
November 83.080 5.83
December 88.155 5.35
Average 85.804 5.57 %

Source: Bloomberg

-
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Union Pacific Corp.

103 Type: Notes
Description: UP Corp.
CUSIP: 907818DP0
Coupon Rate: 4.250%
Maturity Date: 4/15/2043
Amount Outstanding ($ 000) $183,677
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.150 5.34 %
February 82.136 5.81
March 87.796 5.29
April 87.694 5.30
May 84.731 5.58
June 84.374 5.61
July 83.146 5.73
August 82.109 5.84
September 78.033 6.26
October 74.353 6.66
November 80.824 5.98
December 86.139 5.47
Average 83.207 5.74 %

Source: Bloomberg

-
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Union Pacific Corp.

104 Type: Notes
Description: UP Corp. 
CUSIP: 907818DU9
Coupon Rate: 4.750%
Maturity Date: 12/15/2043
Amount Outstanding ($ 000) $182,804
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.458 5.15 %
February 89.965 5.61
March 96.090 5.10
April 93.482 5.31
May 90.521 5.57
June 89.937 5.62
July 89.331 5.68
August 88.234 5.78
September 83.936 6.19
October 79.404 6.66
November 86.280 5.97
December 92.542 5.41
Average 89.598 5.67 %

Source: Bloomberg

-
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Union Pacific Corp.

105 Type: Notes
Description: UP Corp.
CUSIP: 907818DT2
Coupon Rate: 4.821%
Maturity Date: 2/1/2044
Amount Outstanding ($ 000) $130,775
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 98.056 5.04 %
February 90.251 5.69
March 94.129 5.36
April 94.203 5.35
May 91.112 5.62
June 90.846 5.64
July 89.643 5.75
August 88.715 5.84
September 84.030 6.28
October 79.535 6.75
November 86.493 6.05
December 92.484 5.51
Average 89.958 5.74 %

Source: Bloomberg

Note:  This is the exchange-traded portion of these notes.  The Rule 144-A
notes similar to these have a different CUSIP, and are shown on the 
next page.

105 $130,775
106 1

$130,776

-
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Union Pacific Corp.

106 Type: Notes
Description: UP Corp. 144A
CUSIP: 907818DS4
Coupon Rate: 4.821%
Maturity Date: 2/1/2044
Amount Outstanding ($ 000) $1
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 95.917 5.20 %
February 90.383 5.71
March 93.841 5.40
April 93.873 5.42
May 91.424 5.67
June 90.768 5.67
July 89.580 5.76
August 87.598 5.96
September 82.646 6.43
October 79.196 6.80
November 86.195 6.13
December 92.719 5.53
Average 89.512 5.81 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers.  

106 $1
105 130775

$130,776

-
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Union Pacific Corp.

107 Type: Notes 
Description: UP Corp.
CUSIP: 907818DX3
Coupon Rate: 4.850%
Maturity Date: 6/15/2044
Amount Outstanding ($ 000) $83,354
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 90.244 5.71 %
February 85.371 6.15
March 91.073 5.64
April 91.054 5.65
May 88.345 5.89
June 87.489 5.97
July 85.911 6.12
August 85.124 6.19
September 80.149 6.69
October 75.794 7.17
November 82.790 6.43
December 88.670 5.87
Average 86.001 6.12 %

Source: Bloomberg

-
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Union Pacific Corp.

108 Type: Notes 
Description: UP Corp. 
CUSIP: 907818DZ8
Coupon Rate: 4.150%
Maturity Date: 1/15/2045
Amount Outstanding ($ 000) $229,141
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 88.166 5.09 %
February 83.563 5.49
March 86.833 5.20
April 87.339 5.16
May 84.512 5.41
June 82.379 5.61
July 82.007 5.64
August 79.621 5.87
September 76.683 6.17
October 72.848 6.57
November 79.130 5.93
December 85.565 5.34
Average 82.387 5.62 %

Source: Bloomberg

-
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Union Pacific Corp.

109 Type: Notes
Description: UP Corp. 
CUSIP: 907818EF1
Coupon Rate: 4.050%
Maturity Date: 11/15/2045
Amount Outstanding ($ 000) $396,048
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 88.516 4.91 %
February 82.782 5.39
March 87.103 5.03
April 87.061 5.04
May 84.122 5.29
June 84.644 5.25
July 83.414 5.35
August 81.374 5.54
September 77.134 5.94
October 72.268 6.44
November 79.318 5.74
December 85.867 5.16
Average 82.800 5.42 %

Source: Bloomberg

-
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Union Pacific Corp.

110 Type: Notes
Description: UP Corp. 
CUSIP: 907818EJ3
Coupon Rate: 4.050%
Maturity Date: 3/1/2046
Amount Outstanding ($ 000) $515,958
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.838 4.96 %
February 82.705 5.39
March 85.796 5.13
April 86.256 5.09
May 84.047 5.28
June 83.684 5.31
July 82.849 5.39
August 81.402 5.52
September 77.586 5.88
October 72.535 6.39
November 79.721 5.68
December 86.222 5.11
Average 82.553 5.43 %

Source: Bloomberg

-
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Union Pacific Corp.

111 Type: Notes
Description: UP Corp. 
CUSIP: 907818EK0
Coupon Rate: 3.350%
Maturity Date: 8/15/2046
Amount Outstanding ($ 000) $296,493
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 78.287 4.95 %
February 72.878 5.44
March 76.606 5.10
April 77.296 5.05
May 73.990 5.35
June 74.484 5.31
July 73.925 5.36
August 71.603 5.59
September 67.249 6.03
October 63.158 6.49
November 69.710 5.79
December 75.963 5.20
Average 72.929 5.47 %

Source: Bloomberg

-
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Union Pacific Corp.

112 Type: Notes
Description: UP Corp.
CUSIP: 907818EN4
Coupon Rate: 4.000%
Maturity Date: 4/15/2047
Amount Outstanding ($ 000) $489,819
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 87.652 4.90 %
February 81.792 5.38
March 87.059 4.95
April 86.690 4.98
May 82.906 5.30
June 84.332 5.18
July 83.815 5.22
August 81.214 5.45
September 77.359 5.80
October 71.863 6.35
November 79.168 5.64
December 85.043 5.13
Average 82.408 5.36 %

Source: Bloomberg

-
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Union Pacific Corp.

113 Type: Notes
Description: UP Corp. 
CUSIP: 907818EW4
Coupon Rate: 4.500%
Maturity Date: 9/10/2048
Amount Outstanding ($ 000) $386,086
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 93.433 4.98 %
February 87.694 5.42
March 91.023 5.16
April 91.640 5.11
May 88.031 5.39
June 89.944 5.24
July 89.634 5.27
August 87.612 5.43
September 83.697 5.76
October 77.944 6.28
November 85.132 5.64
December 92.284 5.07
Average 88.172 5.40 %

Source: Bloomberg

-
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Union Pacific Corp.

114 Type: Notes 
Description: UP Corp. 
CUSIP: 907818FC7
Coupon Rate: 4.300%
Maturity Date: 3/1/2049
Amount Outstanding ($ 000) $627,129
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 91.726 4.89 %
February 85.876 5.34
March 89.828 5.03
April 90.340 5.00
May 86.524 5.29
June 87.998 5.18
July 87.404 5.22
August 85.825 5.35
September 81.434 5.72
October 75.556 6.26
November 82.874 5.60
December 89.385 5.08
Average 86.231 5.33 %

Source: Bloomberg

-



Appendix A  Page 125 of 145

Union Pacific Corp.

115 Type: Notes
Description: UP Corp. 
CUSIP: 907818FK9
Coupon Rate: 3.250%
Maturity Date: 2/5/2050
Amount Outstanding ($ 000) $1,695,943
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 78.009 4.72 %
February 71.992 5.21
March 76.471 4.84
April 76.716 4.82
May 73.475 5.10
June 74.593 5.04
July 74.577 5.04
August 72.098 5.29
September 68.227 5.64
October 63.217 6.15
November 70.807 5.41
December 76.921 4.89
Average 73.092 5.18 %

Source: Bloomberg

-
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Union Pacific Corp.

116 Type: Notes 
Description: UP Corp. 
CUSIP: 907818EM6
Coupon Rate: 3.799%
Maturity Date: 10/1/2051
Amount Outstanding ($ 000) $715,652
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 85.274 4.78 %
February 79.212 5.24
March 83.996 4.88
April 84.040 4.87
May 80.788 5.10
June 82.057 5.03
July 81.519 5.07
August 79.005 5.25
September 74.541 5.65
October 69.452 6.12
November 77.584 5.39
December 84.392 4.84
Average 80.155 5.19 %

Source: Bloomberg

-
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Union Pacific Corp.

117 Type: Notes
Description: UP Corp.
CUSIP: 907818FW3
Coupon Rate: 2.950%
Maturity Date: 3/10/2052
Amount Outstanding ($ 000) $841,418
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 72.589 4.70 %
February 67.289 5.15
March 71.451 4.80
April 71.076 4.83
May 68.048 5.11
June 69.436 4.99
July 68.920 5.02
August 66.744 5.22
September 62.058 5.68
October 58.085 6.10
November 65.723 5.34
December 71.457 4.84
Average 67.740 5.15 %

Source: Bloomberg

Prospectus supplement dated September 7, 2021
Interest accrues from September 10, 2021

-
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Union Pacific Corp.

118 Type: Notes
Description: UP Corp.
CUSIP: 907818GC6
Coupon Rate: 4.950%
Maturity Date: 9/9/2052
Amount Outstanding ($ 000) $590,095
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 102.884 4.79 %
February 96.132 5.23
March 101.652 4.86
April 102.329 4.82
May 98.152 5.09
June 99.299 5.02
July 99.378 5.01
August 96.897 5.19
September 91.426 5.58
October 84.884 6.10
November 94.366 5.35
December 102.628 4.81
Average 97.502 5.15 %

Source: Bloomberg

-
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Union Pacific Corp.

119 Type: Notes
Description: UP Corp. 
CUSIP: 907818FZ6
Coupon Rate: 3.500%
Maturity Date: 2/14/2053
Amount Outstanding ($ 000) $1,234,758
Months Outstanding 11.0

  

End of Month in 2023 Price Yield
January 81.202 4.69 %
February 74.608 5.20
March 79.558 4.81
April 79.647 4.81
May 76.126 5.08
June 77.321 4.99
July 76.882 5.03
August 74.395 5.23
September 70.276 5.59
October 64.959 6.09
November 73.084 5.35
December 79.820 4.81
Average 75.657 5.14 %

Source: Bloomberg

-
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CSX Corporation

120 Type: Notes (New)
Description: UP Corp.
CUSIP: 907818GF9
Coupon Rate: 4.950%
Maturity Date: 5/15/2053
Amount Outstanding ($ 000) $494,126
Months Outstanding 11.0

  

End of Month in 2023 Price Yield
January Not Traded - %
February 95.487 5.27
March 101.640 4.86
April 101.338 4.88
May 97.314 5.14
June 99.376 5.01
July 99.117 5.03
August 96.232 5.22
September 90.868 5.62
October 84.811 6.08
November 94.088 5.38
December 102.515 4.82
Average 96.617 5.21 %

Source: Bloomberg

-
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Union Pacific Corp.

121 Type: Notes 
Description: UP Corp. 
CUSIP: 907818EC8
Coupon Rate: 3.875%
Maturity Date: 2/1/2055
Amount Outstanding ($ 000) $444,334
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 85.716 4.79 %
February 78.325 5.33
March 82.498 5.02
April 82.913 4.99
May 80.200 5.19
June 81.167 5.12
July 80.306 5.19
August 78.073 5.36
September 73.460 5.74
October 67.943 6.25
November 75.863 5.54
December 82.319 5.04
Average 79.065 5.30 %

Source: Bloomberg

-
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Union Pacific Corp.

122 Type: Notes
Description: UP Corp. 
CUSIP: 907818EX2
Coupon Rate: 4.800%
Maturity Date: 9/10/2058
Amount Outstanding ($ 000) $25,788
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 89.981 5.51 %
February 83.716 5.97
March 90.899 5.45
April 91.283 5.42
May 87.929 5.65
June 89.360 5.54
July 88.615 5.60
August 85.671 5.81
September 79.583 6.30
October 74.888 6.72
November 83.507 5.98
December 90.750 5.45
Average 86.349 5.78 %

Source: Bloomberg

-



Appendix A  Page 133 of 145

Union Pacific Corp.

123 Type: Notes 
Description: UP Corp. 
CUSIP: 907818FE3
Coupon Rate: 3.950%
Maturity Date: 8/15/2059
Amount Outstanding ($ 000) $491,420
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 84.645 4.88 %
February 77.967 5.36
March 82.358 5.04
April 82.719 5.02
May 79.691 5.23
June 81.544 5.10
July 80.616 5.17
August 77.899 5.37
September 73.159 5.75
October 67.619 6.25
November 75.483 5.56
December 82.468 5.04
Average 78.847 5.31 %

Source: Bloomberg

-
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Union Pacific Corp.

124 Type: Notes 
Description: UP Corp.
CUSIP: 907818FG8
Coupon Rate: 3.839%
Maturity Date: 3/20/2060
Amount Outstanding ($ 000) $1,419,466
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 83.228 4.85 %
February 76.001 5.36
March 80.932 5.01
April 81.438 4.97
May 77.734 5.23
June 79.543 5.10
July 79.425 5.11
August 76.920 5.30
September 70.293 5.85
October 66.236 6.21
November 74.817 5.46
December 82.029 4.93
Average 77.383 5.28 %

Source: Bloomberg

Note:  This is the exchange-traded portion of these notes.  The Rule 144-A
notes similar to these have a different CUSIP, and are shown on the 
next page.

124 $1,419,466
125 184

$1,419,650

-
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Union Pacific Corp.

125 Type: Notes
Description: UP Corp. 144A
CUSIP: 907818FF0
Coupon Rate: 3.839%
Maturity Date: 3/20/2060
Amount Outstanding ($ 000) $184
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 83.333 4.85 %
February 77.522 5.26
March 81.240 4.99
April 81.285 4.99
May 77.723 5.25
June 79.365 5.13
July 79.166 5.14
August 76.950 5.31
September 70.379 5.84
October 66.151 6.23
November 74.654 5.49
December 81.848 4.96
Average 77.468 5.29 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers.  

125 $184
124 1419466

$1,419,650

-
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Union Pacific Corp.

126 Type: Notes
Description: UP Corp.
CUSIP: 907818FV5
Coupon Rate: 3.550%
Maturity Date: 5/20/2061
Amount Outstanding ($ 000) $640,416
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 78.275 4.83 %
February 71.498 5.33
March 76.237 4.97
April 76.495 4.96
May 72.327 5.27
June 74.085 5.14
July 73.903 5.15
August 71.195 5.36
September 66.934 5.72
October 61.221 6.27
November 69.001 5.55
December 75.651 5.03
Average 72.235 5.30 %

Source: Bloomberg

Prospectus supplement dated May 17, 2021
Interest accrues from May 20, 2021

-
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Union Pacific Corp.

127 Type: Notes (Exchange)
Description: UP Corp. 
CUSIP: 907818FN3
Coupon Rate: 2.973%
Maturity Date: 9/16/2062
Amount Outstanding ($ 000) $716,465
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 69.258 4.72 %
February 62.526 5.24
March 66.836 4.89
April 66.679 4.91
May 63.487 5.17
June 65.477 5.01
July 64.978 5.06
August 61.854 5.33
September 57.902 5.70
October 52.923 6.22
November 60.702 5.44
December 67.631 4.85
Average 63.354 5.21 %

Source: Bloomberg

Exchange Offer, 424B3, Prospectus Dated May 5, 2021, 

Note:  This is the Exchange traded portion of the notes, the 144A portion
is shown on the next page

127 $716,465
128 3004

$719,469

-
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Union Pacific Corp.

128 Type: Notes (Exchange)
Description: UP Corp. 144A
CUSIP: 907818FM5
Coupon Rate: 2.973%
Maturity Date: 9/16/2062
Amount Outstanding ($ 000) $3,004
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 68.889 4.75 %
February 63.202 5.20
March 66.534 4.93
April 66.783 4.91
May 62.686 5.25
June 65.123 5.05
July 64.818 5.07
August 62.046 5.31
September 57.388 5.75
October 52.905 6.22
November 60.436 5.46
December 67.960 4.84
Average 63.231 5.23 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers.  

128 $3,004
127 716465

$719,469

-
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Union Pacific Corp.

129 Type: Notes
Description: UP Corp. 
CUSIP: 907818GD4
Coupon Rate: 5.150%
Maturity Date: 1/20/2063
Amount Outstanding ($ 000) $393,126
Months Outstanding 4.0

  

End of Month in 2023 Price Yield
January 103.536 4.98 %
February 96.022 5.43
March 101.334 5.11
April 102.130 5.05
May 98.748 5.26
June 100.192 5.17
July 100.138 5.18
August 96.103 5.42
September 90.258 5.81
October 83.195 6.35
November 93.218 5.61
December 102.485 5.04
Average 97.280 5.37 %

Source: Bloomberg

Note: These are Medium Term Notes, referred to as Series B.

-
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Union Pacific Corp.

130 Type: Notes
Description: UP Corp. 
CUSIP: 907818EG9
Coupon Rate: 4.375%
Maturity Date: 11/15/2065
Amount Outstanding ($ 000) $169,458
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 84.378 5.35 %
February 78.066 5.81
March 82.963 5.45
April 82.844 5.46
May 79.848 5.67
June 80.428 5.63
July 78.906 5.75
August 78.190 5.80
September 75.466 6.02
October 69.639 6.54
November 76.525 5.94
December 83.476 5.42
Average 79.227 5.74 %

Source: Bloomberg

-
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Union Pacific Corp.

131 Type: Notes
Description: UP Corp.
CUSIP: 907818ER5
Coupon Rate: 4.100%
Maturity Date: 9/15/2067
Amount Outstanding ($ 000) $494,515
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 85.379 4.95 %
February 78.173 5.44
March 83.527 5.07
April 84.129 5.03
May 81.235 5.22
June 83.334 5.07
July 82.292 5.14
August 79.384 5.35
September 74.038 5.76
October 68.008 6.28
November 76.343 5.58
December 83.765 5.06
Average 79.967 5.33 %

Source: Bloomberg

-
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Union Pacific Corp.

132 Type: Notes
Description: UP Corp. 
CUSIP: 907818FL7
Coupon Rate: 3.750%
Maturity Date: 2/5/2070
Amount Outstanding ($ 000) $742,314
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 78.720 4.96 %
February 72.325 5.42
March 76.537 5.11
April 76.806 5.09
May 74.281 5.27
June 76.131 5.14
July 75.506 5.17
August 73.123 5.36
September 68.460 5.73
October 62.777 6.25
November 70.917 5.53
December 78.169 5.00
Average 73.646 5.34 %

Source: Bloomberg

-
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Union Pacific Corp.

133 Type: Notes (Exchange)
Description: UP Corp. 
CUSIP: 907818FS2
Coupon Rate: 3.799%
Maturity Date: 4/6/2071
Amount Outstanding ($ 000) $817,752
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 79.617 4.94 %
February 72.742 5.43
March 78.017 5.05
April 78.300 5.03
May 75.562 5.21
June 76.841 5.12
July 76.086 5.17
August 73.603 5.35
September 68.331 5.79
October 62.712 6.30
November 71.835 5.50
December 79.274 4.96
Average 74.410 5.32 %

Source: Bloomberg

Exchange Offer, 424B3, Prospectus Dated September 3, 2021, 

Note:  This is the Exchange traded portion of the notes, the 144A portion
is shown on the next page

133 $817,752
134 7274

$825,026

-
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Union Pacific Corp.

134 Type: Notes (Exchange)
Description: UP Corp. 144A
CUSIP: 907818FR4
Coupon Rate: 3.799%
Maturity Date: 4/6/2071
Amount Outstanding ($ 000) $7,274
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 80.646 4.84 %
February 74.566 5.26
March 78.419 4.99
April 78.398 4.99
May 74.817 5.24
June 76.694 5.11
July 74.533 5.26
August 73.799 5.32
September 68.042 5.78
October 62.730 6.27
November 71.363 5.51
December 79.052 4.95
Average 74.422 5.29 %

Source: Bloomberg

Note:  These are Rule 144-A notes, which trade among qualified institutional
buyers.  

134 $7,274
133 817752

$825,026

-
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Union Pacific Corp.

135 Type: Notes (New)
Description: UP Corp. 
CUSIP: 907818GA0
Coupon Rate: 3.850%
Maturity Date: 2/14/2072
Amount Outstanding ($ 000) $493,553
Months Outstanding 12.0

  

End of Month in 2023 Price Yield
January 80.661 4.93 %
February 74.557 5.35
March 79.542 5.00
April 79.904 4.98
May 76.178 5.23
June 77.642 5.13
July 76.806 5.19
August 74.710 5.34
September 69.299 5.77
October 63.692 6.27
November 71.836 5.56
December 79.935 4.98
Average 75.397 5.31 %

Source: Bloomberg

-
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Interest Rates on Selected Government Instruments
Yield in Percent Per Annum, Constant Maturity Rates for 2023

3 Mo. 1 Yr 2 Yr 3 Yr 5 Yr 7 Yr 10 Yr 20 Yr 30 Yr
January 4.69 4.69 4.21 3.91 3.64 3.59 3.53 3.81 3.66
February 4.79 4.93 4.53 4.23 3.94 3.86 3.75 3.95 3.80
March 4.86 4.68 4.30 4.09 3.82 3.77 3.66 3.94 3.77
April 5.07 4.68 4.02 3.76 3.54 3.50 3.46 3.80 3.68
May 5.31 4.91 4.13 3.82 3.59 3.58 3.57 3.96 3.86
June 5.42 5.24 4.64 4.27 3.95 3.85 3.75 4.04 3.87
July 5.49 5.37 4.83 4.47 4.14 4.03 3.90 4.15 3.96
August 5.56 5.37 4.90 4.59 4.31 4.26 4.17 4.46 4.28
September 5.56 5.44 5.02 4.74 4.49 4.46 4.38 4.65 4.47
October 5.60 5.42 5.07 4.89 4.77 4.82 4.80 5.13 4.95
November 5.52 5.28 4.88 4.64 4.49 4.53 4.50 4.84 4.66
December 5.44 4.96 4.46 4.19 4.00 4.04 4.02 4.32 4.14
Average 5.28 5.08 4.58 4.30 4.06 4.02 3.96 4.25 4.09

Source:  Federal Reserve statistical release H.15, Treasury Constant Maturities, Nominal
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Equipment Trust Certificates for CSX

Modeled ETCs 

Current Valuation Current
Balance For 2023 ($000) Interest Valuation Market

ETC ID Maturity Beg. Ending Avg O/S Rate Factor Value Interest
1. [None] -- -- -- 
2. -- -- -- 
3. -- -- -- 
4. -- -- -- 
5. -- -- -- 
6. -- -- -- 
7. -- -- -- 
8. -- -- -- 
9. -- -- -- 

10. -- -- -- 
11. -- -- -- 
12. -- -- -- 
13. -- -- -- 
14. -- -- -- 
15. -- -- -- 

     Total $0 $0 $0 -- $0 $0

 

Non-Modeled ETCs

Balance For 2023 ($000)
ETC ID Maturity Beg. Ending

1. [None]
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

     Total $0 $0
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Equipment Trust Certificates for CSX (continued)

Entire ETC Current – Not Used for Cost or Market Value

Balance 2023 ($000)
ETC ID Maturity Beg. Ending

1. [None]
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

     Total $0 $0

Grand Totals (for reconciliation to carrier data)

Balance For 2023 ($000)
Beg. Ending

Total Modeled $0 $0
Total Non-Modeled 0 0
   Sub Total 0 0

Total All Current 0 0
   Grand Total $0 $0

From CSX:
Total ETCs $0
   Difference $0
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Equipment Trust Certificates for NS

Modeled ETCs 

Current Valuation Current
Balance For 2023 ($000) Interest Valuation Market

ETC ID Maturity Beg. Ending Avg O/S Rate Factor Value Interest
1. [None] -- -- -- 
2. -- -- -- 
3. -- -- -- 
4. -- -- -- 
5. -- -- -- 
6. -- -- -- 
7. -- -- -- 
8. -- -- -- 
9. -- -- -- 

10. -- -- -- 
11. -- -- -- 
12. -- -- -- 
13. -- -- -- 
14. -- -- -- 
15. -- -- -- 

     Total $0 $0 $0 -- $0 $0

 

Non-Modeled ETCs

Balance For 2023 ($000)
ETC ID Maturity Beg. Ending

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

     Total $0 $0
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Equipment Trust Certificates for NS (continued)

Entire ETC Current – Not Used for Cost or Market Value

Balance 2023 ($000)
ETC ID Maturity Beg. Ending

1. [None]
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

     Total $0 $0

Grand Totals (for reconciliation to carrier data)

Balance For 2023 ($000)
Beg. Ending

Total Modeled $0 $0
Total Non-Modeled 0 0
   Sub Total 0 0

Total All Current 0 0
   Grand Total $0 $0

From NS:
Total ETCs $0
   Difference $0
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Equipment Trust Certificates for UP

Modeled ETCs 

Current Valuation Current
Balance For 2023 ($000) Interest Valuation Market

ETC ID Maturity Beg. Ending Avg O/S Rate Factor Value Interest
1. ETC UPC Series J 1/2/2031 24,027 21,458 22,743 4.785% 1.06200 24,152 1,156
2. ETC UPC Series A 5/14/2026 361,478 344,608 353,043 5.038% 0.95983 338,863 17,071
3. ETC UPC Series 2015 A 5/12/2027 301,714 288,296 295,005 4.922% 0.94104 277,611 13,665
4. ETC UPC Series 2016 A 11/9/2029 118,890 113,782 116,336 4.832% 0.91963 106,986 5,170
5. -- -- -- 
6. -- -- -- 
7. -- -- -- 
8. -- -- -- 
9. -- -- -- 

10. -- -- -- 
11. -- -- -- 
12. -- -- -- 
13. -- -- -- 
14. -- -- -- 
15. -- -- -- 

     Total $806,109 $768,144 $787,127 4.957% $747,612 $37,061

 

Non-Modeled ETCs

Balance For 2023 ($000)
ETC ID Maturity Beg. Ending

1. [None]
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

     Total $0 $0
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Equipment Trust Certificates for UP (continued)

Entire ETC Current – Not Used for Cost or Market Value

Balance 2023 ($000)
ETC ID Maturity Beg. Ending

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

     Total $0 $0

Grand Totals (for reconciliation to carrier data)

Balance For 2023 ($000)
Ending

Total Modeled $768,144
Total Non-Modeled 0
   Sub Total 768,144

Total All Current 0
   Grand Total $768,144

From UP:
Total ETCs $768,143
   Difference $1
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2023 Market Value of Debt ($000)

Market Value

Traded or Non-Traded or Percent of
Type of Debt Modeled Non-Modeled Total Subtotal Total

Bonds, Notes & Debentures $54,207,251 $591,679 $54,798,930 98.65% 100.60%
Equipment Trust Certificates 747,612 747,612 1.35% 1.37%
Conditional Sales Agreements 0 0 0.00% 0.00%
   Sub Total $54,954,863 $591,679 $55,546,542 100.00% 101.97%

   All Other — Capital Leases $174,012 $174,012 -16.20% 0.32%
   All Other — Misc. Debt -1,248,382 -1,248,382 116.20% -2.29%
   All Other — Non-Modeled ETC 0 0 0.00% 0.00%
   All Other — Non-Modeled CSA 0 0 0.00% 0.00%
   Sub Total -$1,074,370 100.00% -1.97%

Total Market Value $54,472,172 100.00%

General Notes:

Bonds, Notes, and Debentures from Appendix A.  Securities that did not trade were assigned a market
value equal to their book value.  The traded portion accounts for 98.92 percent of the total market value
for this category.

Equipment Trust Certificates from Appendix C.

All Conditional Sales Agreements have been retired.

Capital Leases and Miscellaneous Debt listed in work papers.

The capital leases and miscellaneous debt portion of the All Other debt category was assigned a market 
value equal to its book value, and totals to -$1,074,370 thousand.  The non-modeled ETCs and CSAs
are typically also assigned a market value equal to their book value, but there were none for this year.  The
All Other category totals to -$1,074,370 thousand, or -2.0 percent of total debt.

If negative numbers appear in Miscellaneous Debt, they typically are related to debt premiums and discounts.



2023 Flotation Costs for Bonds

CSX Sr Notes NSC Sr Notes NSC Sr Notes NSC Sr Notes NSC Sr Notes NSC Sr Notes

From 424(b) 9/5/2023 1/26/2023 7/31/2023 7/31/2023 11/20/2023 11/20/2023

Face Amount $600,000,000 $500,000,000 $600,000,000 $1,000,000,000 $400,000,000 $600,000,000
Coupon Rate 5.200% 4.450% 5.050% 5.350% 5.550% 5.950%
Maturity Date 11/15/2033 3/1/2033 8/1/2030 8/1/2054 3/15/2034 3/15/2064
Frequency of Coupon Payment 2 2 2 2 2 2
Interest Accrual Date 9/7/2023 2/2/2023 8/2/2023 8/2/2023 11/22/2023 11/22/2023
Price To Investors 99.811 99.65 99.796 99.416 99.985 99.721
Proceeds from Sale (before expenses) $598,866,000 $498,250,000 $598,776,000 $994,160,000 $399,940,000 $598,326,000
Underwriter Fee as % of Gross Proceeds 0.650% 0.650% 0.625% 0.875% 0.650% 0.875%
Underwriter's Fee $3,900,000 $3,250,000 $3,750,000 $8,750,000 $2,600,000 $5,250,000
Railroad Expenses Excluding Fee $350,000.00 $1,000,000.00 $1,035,000.00 $1,725,000.00 $740,000.00 $1,110,000.00
Page in 424(b) for Expenses S-22 S-21 S-16 S-16 S-16 S-16

Calculated

Yield Based on Price to Investors 5.223% 4.493% 5.085% 5.389% 5.551% 5.968%

Issue Price Per $100 Less Flotation $99.10 $98.80 $99.00 $98.37 $99.15 $98.66
Yield on New Issue Including Flotation 5.314% 4.600% 5.223% 5.460% 5.659% 6.038%

Flotation Costs (Diff. in Pct Pts) 0.091% 0.107% 0.138% 0.071% 0.108% 0.071%

Avg. Flotation Cost (Pct. Points) 0.098%
(includes costs on page 2)

Previous Year's Average 0.064%

Source:  SEC 424(b)(5) or 424(b)(2) filings.

In cases where multiple series of notes were issued with one set of expenses (excluding underwriting fee), the expenses are allocated by the face amount of the notes involved.
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2023 Flotation Costs for Bonds

UNP Sr Notes UNP Sr Notes

From 424(b) 2/13/2023 2/13/2023

Face Amount $500,000,000 $500,000,000
Coupon Rate 4.750% 4.950%
Maturity Date 2/21/2026 5/15/2053
Frequency of Coupon Payment 2 2
Interest Accrual Date 2/21/2023 2/21/2023
Price To Investors 99.930 99.855
Proceeds from Sale (before expenses) $499,650,000 $499,275,000
Underwriter Fee as % of Gross Proceeds 0.350% 0.875%
Underwriter's Fee $1,750,000 $4,375,000
Railroad Expenses Excluding Fee $225,000.00 $225,000.00
Page in 424(b) for Expenses S-12 S-12

Calculated

Yield Based on Price to Investors 4.775% 4.959%

Issue Price Per $100 Less Flotation $99.54 $98.94
Yield on New Issue Including Flotation 4.919% 5.018%

Flotation Costs (Diff. in Pct Pts) 0.143% 0.060%

Source:  SEC 424(b)(5) or 424(b)(2) filings.
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Example of Source for Bond Flotation Costs

Pro.spectu.s S uppl eme nt 
( ro Pro:spe~tus d.ate d February t 6t 20'2.2) 

CSX 
$600,000,000 5.200% otes due 2033 

Filed Pursmrnr ro Rule 424(h)(2) 
lueg istr ation No. 333-262788 

SX Corporation is otl'e ring S600,000,000 aggregate pr tndpal amow11 of 5.200'% Notes due 2033 (the " No tes' ' ). 

The Notes will mature on No ember 15, 2033 . lnte re.•a •spa:yab~eo n the Note..; on [\,ta 15 a nd No ember 15 o f each year, commencing on t\.fay 
15, 2024. Interest on the Notes \.VHI accrue from Septembe r i, 2023 . \Ve ma: , al o ur opti on, redeem the Notes, i.n ,;,•hole or ~n pa.rt., at an .. time a t the 
a p·plica.b le re demption p rk.e se t fo11.h ·unde r the caption .. Descript ion of No tes pt iona I Redemption.•· 

T he Note.s \\.1ill be w1secltJ'ed senior obligatiot:L.'ii of CSX a nd "-'rill rankequaU "-'rith all ofCSX's o ther w:asecw·ed senior indebtedne...;;s. 

The Note.s ,.,,m be represented b one or mo re r~e rma nent gtoba l Note..~ in definhive, fu ll regts tered form \.Vi tho·ut in terest oou por:ts, regis tered in 
the name of a nominee for The Deposito Tru..; t Comp.an . ~n.1-e Notes \."\1iU be ks.s ued in denomittat ioru o f S2,000 a nd integra l m uhipl-e.s of S1,000 in 
exces..; thereof. 

Invcsti.n g i.n tbcsc Notes involves ri.sks. Sec risks described as risk factors in Item l A of our Annual Re por t on 
Form 10-K for tb e fiscal year ended D ecember 3 t , 2022, as tb ey may be am ended, u pdatcd and modified periodically in 
nor reports fil ed witb tbc Securities and Exchange Commission (tbe " SEC") . 

Ne.it.h er t.hf" S E C nor a.ny st.ate .securities comn1is.s ion h as approved or di.s app·ro ed of t.h e.se s ecurit.ie .s or d etermi n ed if t.h is p rosp ectus 
.s upplement or t.he accompa n ing p r ospectus is tru t hfu_l or complete. A ny repr esen t.atio n tot.h e cont.rary is a crim in al offense. 

Per Note 
To tal 

99.811% 
5 98,866,000 

tfode:r'Wr illne, 
() !S~ ffl.lnt 

0 .6 50% 
S3,900,000 

P·f'OCeed'i 
10 lJs(I ) 

99 . l6lo/e 
S594,966,000 

( 1) Plus accrued inte re...;1 from September 7 , 2023 to Lhe sen temem date, if.settfeme m occurs atler that date. 

CSX ..:,rill no t make appHcation to lis t th e Notes on an .secw·itie.s exc hange o-r to include th em in an. a uto ma.led q uotation system. 

\ \ie expect th at deli e. of the Note..~ 1--...1iU be made to in cstor.s on o r about September 1, 2023, thro·ugh u, e book-enLr s stem of~n1e Depo.sito 
Trus t Com_pany for the accounL~ of hs _pa.rtici_pa.nL.;, incl udi.ng E u.rocr-ear Bank S.A./N .V., as opera to r of t.be Euroclea.r system, and ClearsLream Bartlc ing , 
.t ot..'.lh J ilntmy me. 

Barclays BofA Securities Citigroup l\,forgan S tanley 

.J.P. Morgan M.i2uho UBS Inves tment Bank 

PNC Capital Markets LLC Siebcrt'-ViUiams Shank 

September 5 , 202J 
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Example of Source for Bond Flotation Costs

the Notes to 00 purchased b the w.1der-.:vriters in th e offering, w h~ch c reates a sy nd iea.te shor1 posi tion. Syndi-ca:te co· ed ng transactions in ot e 
purc hases of Uie No te., in U1e open tna:r ket at1er Uie d L.s tril>ut ion lias l>een completed, in order to cove r syndicate shot1 position., . Stai> ilizing tra tLsactions 
consist of certa• n bids o-r pu rchases of the Notes made for the purpose of p-revent ing o r retard• ng a dedine in the marke t price of such Notes ·'-'1hile th e 
otle rin , is in p-rog ress . 

T he representat i es, on heh.alf of the w.1den.vri ters, ma also ~mpose a penal ty bid. Penalt bids permit the ·w1den.vrhers to reclaim a selling 
concession from a syndk.a.te memOOr w hen the representa.dves, h1 co ering ndicate shon poshions or making stabiliz ing purchases, repurchase Notes 
originall so ld I> tliat syndicate meml>er. 

Any of the.se acti ities may have u,e ellect of pre enti ng or reta rding a decline in U1e market pri e of Uie Notes . ·n ,ey ma also cause Uie price of 
the Notes to 00 higher t11an the price Uta t othen.\1L.;e •,vo uld exis t in the ope n ma rket in the absence of these t.ra:nsacHon..;. ~n1e w1den.\1rhers ma conduc t 
these tra:n.i:;.actiott.'i in t.he o er-U1e--cowlter market or othenvise. If the under" rr•ters commence an~ of these transactions, U1e .. may disconti nue them at 
an time. 

We estimate Uta t o u.r total expenses (excluding Ute w1demTiting discow1t) for U1is offering will l>e approxhE::=) 

Ce rta in of t.he ·weadenvriters a.nd their atliHa.tes have i.n the pas t provided, are c-w1eml providing ,;:rnd ma: •n the future from t~me to time pro ide 
investment banking a11d other fi nancing, trading, banking, resea.rch, transfe r age nt a11d trustee servkes to ·us or our sub-.sidiaries , for ·which the ha e •n 
the past recehred, and ma: c urrent} or U1 t.h-e furw·-e recei -e, c11.s tom fees a nd -expenses . 

Ce rta in of t.he ·w'1d-en:,rrit-ers or their afl11ia tes e ngage i.n comme rd.aJ lend~ng a.e tivities ...-,1hh -us and .are r.ender.s u.nder our bank credit faciH ties . 

\Ve have agreed to •ndemnif the undeJ'\.\1ri ter.s aga~ n .. i:; t certa in liabilltie.i:;, in d uding ltab iHti e..; unde r U1e Securitie.i:; Act, or to contribute to _pa men ts 
the -w,den:,1riters ma be req·u~red to make becau .. .;e of a n of those lia.bili tie.i:; . 

Europ ean Econon1k Ar ea 

T his prospec tus supplemetn has bee n prepared on th e l:J.as•s U1at a:n offer of Note..; in an Member State of the European Economic Area ( .. EEA '') 
'1-\1 ~11 he made pu rsuant lo an e:xemption w:Ld er the Prospectus Regu lation from the requirement to p·ubHs h a prospec tus for offers of Notes. Accordingl_. 
an person making or •ntending to make a:n offer in that Releva nt f\•temher Sta.le of Note.~ which are the subject of the offering c.ont-empla ted in this 
prospectus supp lement ma onl do so to legal e ntiti-es ..,_vh ich a:l'e qualified i.n es tor.s as d efo1ed in the Pl'ospectus Regulation, provided Urn t no suc h offer 
of Notes shall requ U'e us or an of the u.nden.vr iters to p·ubH.s h a prospec tus pllfSuant 10 A1t icle 3 of the Prospectus Regu lation O I' s upplement a 
prospectu.sp·ursuant to Article 23 of U1-e Prospectus Regulation i.n relation tosl.Lc.h offer. 

NeiU1er we nor the u nd-en:,rriters l1a· e author ized, nor do we or t.he alLLhorize, the making of an ofter of Notes to an legal et.uh .. ..-,,hich is not a 
<rua lified in estor as defined in the Prospectu..s Regulation. Neithe r -..ve nor the under,:._,rri ters ha e a.1LU1oritzed, nor do the a.1Lt.hori2e, the mald ng of an 
offer of Notes Utrough an fi na:ndal intermedta:ry, othe r tha:n otlers made b· the -w1den:,rriter.s or their rep-re.senta ti e.1i, whic h co nst hute the final 
1ila eme nt of Ute Notes contem1ilated in Lh~s p-ro..;_pect lL'i su1iplement. 

For Uie purpose of U1e al>ove pro i.s ion.,, the express ion "Pros pee tlLS Regulatio n" meatts Regu lation E lJ) 2017 /1 129 ( as amended). 

S-22 
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2023 Current Cost of Debt

Appendix D Current Weighted
Type of Debt Cost Reference Weight Cost Cost

Type of Instrument

Bonds, Notes & Debentures App. A & Table 3 98.65% 5.250% 5.179%
Equipment Trust Certificates App. C & Table 5 1.35% 4.957% 0.067%
Conditional Sales Agreements Railroad Data 0.00% -- --
   Total Without Floatation Costs 100.00% 5.246%

Floatation Costs

Bonds, Notes & Debentures App. F & Table 8 98.65% 0.098% 0.097%
Equipment Trust Certificates Tables 7 and 8 1.35% 0.086% 0.001%
Conditional Sales Agreements Table 8 0.00% --
   Total Floatation Costs 100.00% 0.098%

Weighted Cost of Debt 5.344%
Weighted Cost of Debt (rounded) 5.34%

Historical Weighted Cost of Debt (for comparison purposes only)
Item Year Reference Weighted Cost
Previous Year 2022 EP 558 (Sub-No. 26) Served August 2, 2023 4.28%
Highest 1982 EP 436 Decided July 22, 1983 14.0%
Lowest 2020 EP 558 (Sub-No. 24) Served August 6, 2021 2.54%

not calculated
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CSX Data from Bloomberg 3-13-2024

End of Wk. End of Wk Shares Capitalization
Date Close Outstanding ($000)

Friday, January 6, 2023 32.20 2,102,408,729 67,697,561
Friday, January 13, 2023 32.42 2,102,408,729 68,160,091
Friday, January 20, 2023 32.01 2,102,408,729 67,298,103
Friday, January 27, 2023 30.08 2,102,408,729 63,240,455
Friday, February 3, 2023 32.27 2,062,605,434 66,560,277
Friday, February 10, 2023 31.57 2,062,605,434 65,116,454
Friday, February 17, 2023 31.21 2,062,605,434 64,373,916
Friday, February 24, 2023 30.75 2,062,605,434 63,425,117
Friday, March 3, 2023 31.15 2,062,605,434 64,250,159
Friday, March 10, 2023 29.49 2,062,605,434 60,826,234
Friday, March 17, 2023 28.91 2,062,605,434 59,629,923
Friday, March 24, 2023 28.25 2,062,605,434 58,268,604
Friday, March 31, 2023 29.94 2,033,054,922 60,869,664
Thursday, April 6, 2023 30.02 2,033,054,922 61,032,309
Friday, April 14, 2023 30.46 2,033,054,922 61,926,853
Friday, April 21, 2023 31.82 2,033,054,922 64,691,808
Friday, April 28, 2023 30.64 2,033,054,922 62,292,803
Friday, May 5, 2023 31.86 2,033,054,922 64,773,130
Friday, May 12, 2023 31.82 2,033,054,922 64,691,808
Friday, May 19, 2023 32.31 2,033,054,922 65,688,005
Friday, May 26, 2023 30.81 2,033,054,922 62,638,422
Friday, June 2, 2023 31.92 2,033,054,922 64,895,113
Friday, June 9, 2023 32.31 2,033,054,922 65,688,005
Friday, June 16, 2023 33.21 2,033,054,922 67,517,754
Friday, June 23, 2023 32.74 2,033,054,922 66,562,218
Friday, June 30, 2023 34.10 2,006,330,057 68,415,855
Friday, July 7, 2023 33.30 2,006,330,057 66,810,791
Friday, July 14, 2023 33.63 2,006,330,057 67,472,880
Friday, July 21, 2023 32.46 2,006,330,057 65,125,474
Friday, July 28, 2023 33.80 2,006,330,057 67,813,956
Friday, August 4, 2023 31.52 2,006,330,057 63,239,523
Friday, August 11, 2023 30.75 2,006,330,057 61,694,649
Friday, August 18, 2023 30.87 2,006,330,057 61,935,409
Friday, August 25, 2023 30.91 2,006,330,057 62,015,662
Friday, September 1, 2023 30.63 2,006,330,057 61,453,890
Friday, September 8, 2023 29.95 2,006,330,057 60,089,585
Friday, September 15, 2023 30.85 2,006,330,057 61,895,282
Friday, September 22, 2023 31.20 2,006,330,057 62,597,498
Friday, September 29, 2023 30.75 2,006,330,057 61,694,649
Friday, October 6, 2023 30.91 1,976,131,035 61,082,210
Friday, October 13, 2023 31.14 1,976,131,035 61,536,720
Friday, October 20, 2023 30.76 1,976,131,035 60,785,791
Friday, October 27, 2023 29.24 1,976,131,035 57,782,071
Friday, November 3, 2023 30.40 1,976,131,035 60,074,383
Friday, November 10, 2023 30.70 1,976,131,035 60,667,223
Friday, November 17, 2023 31.62 1,976,131,035 62,485,263
Friday, November 24, 2023 32.64 1,976,131,035 64,500,917
Friday, December 1, 2023 33.40 1,976,131,035 66,002,777
Friday, December 8, 2023 32.96 1,976,131,035 65,133,279
Friday, December 15, 2023 34.00 1,976,131,035 67,188,455
Friday, December 22, 2023 34.63 1,976,131,035 68,433,418
Friday, December 29, 2023 34.67 1,976,131,035 68,512,463

Note:  Capitalization calulated using close of week price multiplied by the number of shares outstanding.

Market Value for Common Equity
Bloomberg's stock prices had already been adjusted for 
the split, but the shares outstanding need to also be 
adjusted, done below.
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NSC Data from Bloomberg 3-13-2024

End of Wk. End of Wk Shares Capitalization
Date Close Outstanding ($000)

Friday, January 6, 2023 255.79 231,514,213 59,219,021
Friday, January 13, 2023 255.13 231,514,213 59,066,221
Friday, January 20, 2023 253.66 231,514,213 58,725,895
Friday, January 27, 2023 238.81 231,514,213 55,287,909
Friday, February 3, 2023 252.12 227,782,202 57,428,449
Friday, February 10, 2023 242.61 227,782,202 55,262,240
Friday, February 17, 2023 228.15 227,782,202 51,968,509
Friday, February 24, 2023 224.77 227,782,202 51,198,606
Friday, March 3, 2023 228.39 227,782,202 52,023,177
Friday, March 10, 2023 210.45 227,782,202 47,936,764
Friday, March 17, 2023 203.90 227,782,202 46,444,791
Friday, March 24, 2023 200.26 227,782,202 45,615,664
Friday, March 31, 2023 212.00 227,639,602 48,259,596
Thursday, April 6, 2023 205.41 227,639,602 46,759,451
Friday, April 14, 2023 207.59 227,639,602 47,255,705
Friday, April 21, 2023 211.61 227,639,602 48,170,816
Friday, April 28, 2023 203.03 227,639,602 46,217,668
Friday, May 5, 2023 208.72 227,639,602 47,512,938
Friday, May 12, 2023 211.91 227,639,602 48,239,108
Friday, May 19, 2023 217.74 227,639,602 49,566,247
Friday, May 26, 2023 210.57 227,639,602 47,934,071
Friday, June 2, 2023 215.87 227,639,602 49,140,561
Friday, June 9, 2023 216.18 227,639,602 49,211,129
Friday, June 16, 2023 224.14 227,639,602 51,023,140
Friday, June 23, 2023 218.00 227,639,602 49,625,433
Friday, June 30, 2023 226.76 227,015,277 51,477,984
Friday, July 7, 2023 226.72 227,015,277 51,468,904
Friday, July 14, 2023 234.78 227,015,277 53,298,647
Friday, July 21, 2023 233.01 227,015,277 52,896,830
Friday, July 28, 2023 236.66 227,015,277 53,725,435
Friday, August 4, 2023 224.64 227,015,277 50,996,712
Friday, August 11, 2023 215.91 227,015,277 49,014,868
Friday, August 18, 2023 212.11 227,015,277 48,152,210
Friday, August 25, 2023 210.65 227,015,277 47,820,768
Friday, September 1, 2023 206.38 227,015,277 46,851,413
Friday, September 8, 2023 195.64 227,015,277 44,413,269
Friday, September 15, 2023 204.03 227,015,277 46,317,927
Friday, September 22, 2023 202.50 227,015,277 45,970,594
Friday, September 29, 2023 196.93 227,015,277 44,706,118
Friday, October 6, 2023 191.51 226,136,334 43,307,369
Friday, October 13, 2023 200.94 226,136,334 45,439,835
Friday, October 20, 2023 201.70 226,136,334 45,611,699
Friday, October 27, 2023 184.53 226,136,334 41,728,938
Friday, November 3, 2023 194.56 226,136,334 43,997,085
Friday, November 10, 2023 196.88 226,136,334 44,521,721
Friday, November 17, 2023 211.04 226,136,334 47,723,812
Friday, November 24, 2023 215.86 226,136,334 48,813,789
Friday, December 1, 2023 226.47 226,136,334 51,213,096
Friday, December 8, 2023 221.00 226,136,334 49,976,130
Friday, December 15, 2023 232.27 226,136,334 52,524,686
Friday, December 22, 2023 234.12 226,136,334 52,943,039
Friday, December 29, 2023 236.38 226,136,334 53,454,107

Note:  Capitalization calulated using close of week price multiplied by the number of shares outstanding.

Market Value for Common Equity
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UNP Data from Bloomberg 3-13-2024

End of Wk. End of Wk Shares Capitalization
Date Close Outstanding ($000)

Friday, January 6, 2023 212.01 614,800,800 130,343,918
Friday, January 13, 2023 213.23 614,800,800 131,093,975
Friday, January 20, 2023 208.66 614,800,800 128,284,335
Friday, January 27, 2023 202.39 614,800,800 124,429,534
Friday, February 3, 2023 210.29 611,872,981 128,670,769
Friday, February 10, 2023 205.50 611,872,981 125,739,898
Friday, February 17, 2023 201.59 611,872,981 123,347,474
Friday, February 24, 2023 194.02 611,872,981 118,715,596
Friday, March 3, 2023 209.36 611,872,981 128,101,727
Friday, March 10, 2023 196.06 611,872,981 119,963,817
Friday, March 17, 2023 190.01 611,872,981 116,261,985
Friday, March 24, 2023 188.51 611,872,981 115,344,176
Friday, March 31, 2023 201.26 611,872,981 123,145,556
Thursday, April 6, 2023 198.64 611,872,981 121,542,449
Friday, April 14, 2023 198.53 609,695,454 121,042,838
Friday, April 21, 2023 198.85 609,695,454 121,237,941
Friday, April 28, 2023 195.70 609,695,454 119,317,400
Friday, May 5, 2023 201.23 609,695,454 122,689,016
Friday, May 12, 2023 198.99 609,695,454 121,323,298
Friday, May 19, 2023 198.97 609,695,454 121,311,104
Friday, May 26, 2023 193.10 609,695,454 117,732,192
Friday, June 2, 2023 198.66 609,695,454 121,122,099
Friday, June 9, 2023 199.67 609,695,454 121,737,891
Friday, June 16, 2023 204.67 609,695,454 124,786,369
Friday, June 23, 2023 199.89 609,695,454 121,872,024
Friday, June 30, 2023 204.62 609,695,454 124,755,884
Friday, July 7, 2023 202.82 609,695,454 123,658,432
Friday, July 14, 2023 210.99 609,695,454 128,639,644
Friday, July 21, 2023 216.78 609,456,215 132,117,918
Friday, July 28, 2023 232.77 609,456,215 141,863,123
Friday, August 4, 2023 228.53 609,456,215 139,279,029
Friday, August 11, 2023 229.49 609,456,215 139,864,107
Friday, August 18, 2023 225.26 609,456,215 137,286,107
Friday, August 25, 2023 224.18 609,456,215 136,627,894
Friday, September 1, 2023 221.03 609,456,215 134,708,107
Friday, September 8, 2023 211.80 609,456,215 129,082,826
Friday, September 15, 2023 213.32 609,456,215 130,009,200
Friday, September 22, 2023 209.24 609,456,215 127,522,618
Friday, September 29, 2023 203.63 609,456,215 124,103,569
Friday, October 6, 2023 202.46 609,456,215 123,390,505
Friday, October 13, 2023 207.75 609,597,495 126,643,880
Friday, October 20, 2023 211.34 609,597,495 128,832,335
Friday, October 27, 2023 201.72 609,597,495 122,968,007
Friday, November 3, 2023 212.13 609,597,495 129,313,917
Friday, November 10, 2023 211.49 609,597,495 128,923,774
Friday, November 17, 2023 219.21 609,597,495 133,629,867
Friday, November 24, 2023 224.28 609,597,495 136,720,526
Friday, December 1, 2023 231.37 609,597,495 141,042,572
Friday, December 8, 2023 229.77 609,597,495 140,067,216
Friday, December 15, 2023 241.98 609,597,495 147,510,402
Friday, December 22, 2023 243.58 609,597,495 148,485,758
Friday, December 29, 2023 245.62 609,597,495 149,729,337

Note:  Capitalization calulated using close of week price multiplied by the number of shares outstanding.

Market Value for Common Equity
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Market Value for Common Equity

Total Market Value for CSX, NSC, and UNP combined
Based on close price on last trading day of week and shares outstanding from 10-K and 10-Q.

Days For Week (actual trading days) Capitalization
Beginning End ($000) Holiday (M or F)

1. Tuesday, January 3, 2023 Friday, January 6, 2023 $257,260,499 New Year's Day
2. Monday, January 9, 2023 Friday, January 13, 2023 $258,320,287
3. Tuesday, January 17, 2023 Friday, January 20, 2023 $254,308,334 Martin Luther King Day
4. Monday, January 23, 2023 Friday, January 27, 2023 $242,957,898
5. Monday, January 30, 2023 Friday, February 3, 2023 $252,659,495
6. Monday, February 6, 2023 Friday, February 10, 2023 $246,118,591
7. Monday, February 13, 2023 Friday, February 17, 2023 $239,689,899
8. Tuesday, February 21, 2023 Friday, February 24, 2023 $233,339,318 Washington's Birthday
9. Monday, February 27, 2023 Friday, March 3, 2023 $244,375,064

10. Monday, March 6, 2023 Friday, March 10, 2023 $228,726,815
11. Monday, March 13, 2023 Friday, March 17, 2023 $222,336,699
12. Monday, March 20, 2023 Friday, March 24, 2023 $219,228,443
13. Monday, March 27, 2023 Friday, March 31, 2023 $232,274,816
14. Monday, April 3, 2023 Thursday, April 6, 2023 $229,334,208 Good Friday
15. Monday, April 10, 2023 Friday, April 14, 2023 $230,225,396
16. Monday, April 17, 2023 Friday, April 21, 2023 $234,100,565
17. Monday, April 24, 2023 Friday, April 28, 2023 $227,827,872
18. Monday, May 1, 2023 Friday, May 5, 2023 $234,975,084
19. Monday, May 8, 2023 Friday, May 12, 2023 $234,254,214
20. Monday, May 15, 2023 Friday, May 19, 2023 $236,565,356
21. Monday, May 22, 2023 Friday, May 26, 2023 $228,304,685
22. Tuesday, May 30, 2023 Friday, June 2, 2023 $235,157,773 Memorial Day
23. Monday, June 5, 2023 Friday, June 9, 2023 $236,637,025
24. Monday, June 12, 2023 Friday, June 16, 2023 $243,327,263
25. Monday, June 19, 2023 Friday, June 23, 2023 $238,059,676
26. Monday, June 26, 2023 Friday, June 30, 2023 $244,649,723
27. Monday, July 3, 2023 Friday, July 7, 2023 $241,938,126
28. Monday, July 10, 2023 Friday, July 14, 2023 $249,411,170
29. Monday, July 17, 2023 Friday, July 21, 2023 $250,140,222
30. Monday, July 24, 2023 Friday, July 28, 2023 $263,402,515
31. Monday, July 31, 2023 Friday, August 4, 2023 $253,515,264
32. Monday, August 7, 2023 Friday, August 11, 2023 $250,573,624
33. Monday, August 14, 2023 Friday, August 18, 2023 $247,373,726
34. Monday, August 21, 2023 Friday, August 25, 2023 $246,464,324
35. Monday, August 28, 2023 Friday, September 1, 2023 $243,013,410
36. Tuesday, September 5, 2023 Friday, September 8, 2023 $233,585,680 Labor Day
37. Monday, September 11, 2023 Friday, September 15, 2023 $238,222,409
38. Monday, September 18, 2023 Friday, September 22, 2023 $236,090,710
39. Monday, September 25, 2023 Friday, September 29, 2023 $230,504,337
40. Monday, October 2, 2023 Friday, October 6, 2023 $227,780,085
41. Monday, October 9, 2023 Friday, October 13, 2023 $233,620,435
42. Monday, October 16, 2023 Friday, October 20, 2023 $235,229,824
43. Monday, October 23, 2023 Friday, October 27, 2023 $222,479,016
44. Monday, October 30, 2023 Friday, November 3, 2023 $233,385,385
45. Monday, November 6, 2023 Friday, November 10, 2023 $234,112,718
46. Monday, November 13, 2023 Friday, November 17, 2023 $243,838,942
47. Monday, November 20, 2023 Friday, November 24, 2023 $250,035,232
48. Monday, November 27, 2023 Friday, December 1, 2023 $258,258,445
49. Monday, December 4, 2023 Friday, December 8, 2023 $255,176,625
50. Monday, December 11, 2023 Friday, December 15, 2023 $267,223,543
51. Monday, December 18, 2023 Friday, December 22, 2023 $269,862,214
52. Tuesday, December 26, 2023 Friday, December 29, 2023 $271,695,906 Christmas Day

Average $241,768,247.83
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Market Value for Common Equity

List of U.S. Stock Market Full-Day Holidays in 2023

Day Holiday
1. Monday, January 2, 2023 New Year's Day
2. Monday, January 16, 2023 Martin Luther King Jr. Day
3. Monday, February 20, 2023 Washington's Birthday
4. Friday, April 7, 2023 Good Friday
5. Monday, May 29, 2023 Memorial Day
6. Tuesday, July 4, 2023 Independence Day
7. Monday, September 4, 2023 Labor Day
8. Thursday, November 23, 2023 Thanksgiving Day
9. Monday, December 25, 2023 Christmas Day
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Historical Risk Free Rates and Market Risk Premiums

Risk-Free Market Risk
Year Rate Premium

1980 11.36 % 7.60 %
1981 13.72 7.20
1982 12.92 7.20
1983 11.34 7.30
1984 12.49 7.10

1985 10.97 7.30
1986 7.84 7.40
1987 n.a. 7.20
1988 n.a. 7.20
1989 n.a. 7.50

1990 n.a. 7.20
1991 n.a. 7.40
1992 n.a. 7.30
1993 6.29 7.20
1994 7.49 7.00

1995 6.95 7.40
1996 6.83 7.50
1997 6.69 7.80
1998 5.72 8.00
1999 6.20 8.10

2000 6.23 7.80
2001 5.63 7.40
2002 5.43 7.00
2003 4.96 7.20
2004 5.04 7.20
2005 4.64 7.10
2006 5.00 7.13
2007 4.91 7.05
2008 4.36 6.47
2009 4.11 6.67

2010 4.03 6.72
2011 3.62 6.62
2012 2.54 6.70
2013 3.12 6.96
2014 3.07 7.00

2015 2.55 6.90
2016 2.22 6.94
2017 2.65 7.07
2018 3.02 6.91
2019 2.40 7.15
2020 1.35 7.25
2021 1.98 7.46
2022 3.30 7.17
2023 4.26 7.17

Sources:

The Surface Transportation Board (STB) has used a Capital Asset Pricing Model (CAPM) as part of 
its cost of capital determination since 2006.  Two major components of the STB's CAPM are the 
Risk-Free Rate, which is based on 20-Year U.S. Government Bonds, and the Market Risk Premium 
(a.k.a. Equity Risk Premium), as calculated by Ibbotson Associates using data beginning in 1926.  
The table below lists the rates used by the STB (since 2006), the rate for the current year, and 
earlier rates that would have been used as part of the current STB specifications.

Federal Reserve Board for U.S. government 20-year bonds (Risk-Free Rate) and Morningstar's Ibbotson 
SBBI  Valuation Yearbook Table A-1 for Market Risk Premiums through 2012.  Morningstar's Ibbotson SBBI 
Classic Yearbook is the source for premiums beginning 2013.  The Duff & Phelps Valuation Handbook Guide 
to Cost of Capital is the source for premiums in 2015 and 2016.  Values for 2017-2023 are from the Duff & 
Phelps online Cost of Capital Navigator, which is now owned by Kroll. 2006 through 2020 match decisions by 
the STB.  The U.S. Government did not issue 20-Year bonds in 1987 through 1992. 
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Historical Risk Free Rates and Market Risk Premiums

The Surface Transportation Board (STB) has always used a long-term equity risk premium (a.k.a. 
market risk premium) for its Capital Asset Pricing Model, and Kroll (previously Duff & Phelps) has 
been the source used in recent years. Kroll calculates this premium using the same method as the 
earlier source used by the STB, Morningstar/Ibbotson as found in its Ibbotson SBBI Valuation 
Yearbook.  The screenshot shown below is from the 2024 Cost of Capital Navigator by Kroll.The 
latest long-term equity risk premium, as shown below, is 7.17 percent.  The years used for this 
calculation are 1926 through 2023.
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Cost of Common Equity using the 
 Multi-Stage Discounted Cash Flow Model 

 

The cost of equity for each firm (ri) in the Surface Transportation Board’s interpretation of the Morningstar/Ibbotson 

three-stage DCF model is the solution to the following equation:1 

10 3

5 10
0 1 5 2 3

0 10
1 6

IBEI (1 )

CF (1 ) CF (1 )
MV

(1 ) (1 ) (1 )

i i

t

i i i i i i
i t t

t ti i i

g

g g r g

r r r= =

+

+ + −
= + +

+ + +
   ,  

where 

MVi0 = market value of equity for firm i in year 0 (i.e., the year for which the cost of equity is being estimated); 

CFit = average cash flow for firm i at the end of year t; 

gij = earnings growth rate for firm i in stage j (j = 1, 2, or 3); 

ri = the cost of equity for firm i; and 

IBEI10 = IBEI0(1+g1)5(1+g2)5. 

Note that IBEI0 is determined by the same process as CF0   (See Table 13 in text). 

 

 

 

  

 

 

1  Cost of Capital Yearbook, 2008, Morningstar, Inc., p. 24. 
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Cash Flow Calculation

CSX, Corp. 1 2 3 4 5 Total
2019 2020 2021 2022 2023

($ in millions)
Revenue 11,937 10,583 12,522 14,853 14,657 64,552
Net Income 3,331 2,765 3,781 4,166 3,715 17,758
Extraordinary Items 0 0 0 0 0 0

Depreciation 1,349 1,383 1,420 1,500 1,611 7,263
Deferred Taxes 273 180 167 117 140 877
Capital Expenditures 1,657 1,626 1,791 2,133 2,281 9,488

Cash Flow 3,296 2,702 3,577 3,650 3,185 16,410
Cash Flow / Revenue 0.27612 0.25532 0.28566 0.24574 0.21730 0.25421

NIBEI / Revenue 0.27905 0.26127 0.30195 0.28048 0.25346 0.27510

Ibbotson Smoothed Cash Flow  =  $14,657 x 0.25421  =  $3,726.01
Ibbotson Smoothed Net Income BEI  =  $14,657 x 0.27510  =  $4,032.08
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Cash Flow Calculation

Norfolk Southern 1 2 3 4 5 Total
2019 2020 2021 2022 2023

($ in millions)
Revenue 11,296 9,789 11,142 12,745 12,156 57,128
Net Income 2,722 2,013 3,005 3,270 1,827 12,837
Extraordinary Items 0 0 0 0 0 0

Depreciation 1,139 1,154 1,181 1,221 1,298 5,993
Deferred Taxes 330 142 184 83 -49 690
Capital Expenditures 2,019 1,494 1,470 1,948 2,349 9,280

Cash Flow 2,172 1,815 2,900 2,626 727 10,240
Cash Flow / Revenue 0.19228 0.18541 0.26028 0.20604 0.05981 0.17925

NIBEI / Revenue 0.24097 0.20564 0.26970 0.25657 0.15030 0.22471

Ibbotson Smoothed Cash Flow  =  $12,156 x 0.17925  =  $2,178.92
Ibbotson Smoothed Net Income BEI  =  $12,156 x 0.22471  =  $2,731.53
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Cash Flow Calculation

Union Pacific Corp. 1 2 3 4 5 Total
2019 2020 2021 2022 2023

($ in millions)
Revenue 21,708 19,533 21,804 24,875 24,119 112,039
Net Income 5,919 5,349 6,523 6,998 6,379 31,168
Extraordinary Items 0 0 0 0 0 0

Depreciation 2,216 2,210 2,208 2,246 2,318 11,198
Deferred Taxes 566 340 154 262 117 1,439
Capital Expenditures 3,453 2,927 2,936 3,620 3,606 16,542

Cash Flow 5,248 4,972 5,949 5,886 5,208 27,263
Cash Flow / Revenue 0.24175 0.25454 0.27284 0.23662 0.21593 0.24333

NIBEI / Revenue 0.27266 0.27384 0.29917 0.28133 0.26448 0.27819

Ibbotson Smoothed Cash Flow  =  $24,119 x 0.24333  =  $5,868.99
Ibbotson Smoothed Net Income BEI  =  $24,119 x 0.27819  =  $6,709.64
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2023 Median Growth Rates for MSDCF

Analyst Growth Rates from IBES December 31
Company Rate 1 Rate 2 Rate 3 Rate 4 Rate 5 Rate 6 Rate 7 Rate 8 Median
CSX 5.60 5.89 8.70 -- -- -- -- -- 5.89
NSC 1.80 3.28 2.80 -- -- -- -- -- 2.80
UNP 5.22 7.50 -- -- -- -- -- -- 6.36

Simple Average of Medians = 5.02 percent.



R
ailro

ad
 C

o
st o

f C
ap

ital - 2023
A

p
p

en
d

ix L
  P

ag
e 2 o

f 4

2023 M
ed

ian
 G

ro
w

th
 R

ates fo
r M

S
D

C
F

C
S

X
~-, 'i Detail Estimates • Period Summary 

ErterRIC: [' csx.o j CSX Corp 
M61.Sure : Period: 

L E.Yni~s Per Shttre Lon_g_Iern Growth Curn!-ncy: USO (in n,l,'ioot.e.cepr/O'per~mntiJ 

Es!> '°""' Hgh L(lVI 12"..ll221 Y.1lZll 6/20131 9/2C23\ 12f2l22A 

Earrings Per Share 3 6.73 8.70 5.60 Reported 0.47 
Fil!crc djl"rcl1rrinury Pvkai• • l 5 .6r) 5.60 5.60 S..1rnrisc-Mc-.in 0.45 

30 0av~o Mtan 3 6.S'l 8.70 4.66 SJrpri.st (Yoj l.ll 
• Only stlected brc•kers below ar, inciuded in the fi ltered mlan 

Ct-eek / . Currer-t Current Previous Previous . 
Uncheck Coolnbutor AnalySt Estimate Estimate Date Estimate Estimate Date Rev,ew Date 

Permission Denied 32 

Permission Deriied 392 

Permission Denied 398136 

Thomson Reutars - Eikon / Refinitiva 

Permission Denie< 

Permission Denie< 
Permission Denie< 

5.60 + 

5.89 ,t 
8.70 ♦ 

Dec 15, 23 

Dec 14, 23 

Oct 19, 23 

6.40 

4.65 

8.60 

Oct 20, 23 

Oct 20, 23 

Sep 21, 23 

Dec 15, 23 

Dec 14, 23 

Oct 19, 23 

0.48 Q49 0.42 1.92 
0 .45 Q40 0.43 1."" 
12.3-3 -0.13 -1.28 1.91 

1/ 2/ 2024 



Railroad Cost of Capital - 2023 Appendix L  Page 3 of 4

2023 Median Growth Rates for MSDCF
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2023 Median Growth Rates for MSDCF
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Stage 3 Growth Rate for MS-DCF
Summary

Long Term Expected Growth in Output 3.17 %
Historical Growth Rate for Real GDP, 1929-2023 (page 2)

Long Term Expected Inflation Rate 2.36
Rate for Long-Term U.S. Government Bonds 4.20 (page 5)
Rate for 20-year U.S. Inflation-Indexed Bonds 1.84 (page 5)

2.36

Stage 3 Growth Rate (real growth + inflation) 5.53 %

The Surface Transportation Board's Multi-Stage Discounted Cash Flow model for estimating the 
cost of common equity uses 3 stages of growth.  The third stage is the long-run nominal growth 
rate of the U.S. economy, and it is estimated by adding the long-term expected growth in output 
(represented by the historical growth rate for U.S. Real Gross Domestic Product since 1929) to 
the long-run expected U.S. inflation rate.

The purpose of this appendix is to replicate Morningstar's Stage 3 Growth Rate used by 
the Surface Transportation Board in its version of the Multi-Stage Discounted Cash Flow 
model used to estimate the cost of common equity for the railroad industry.

Morningstar's Ibbotson SBBI Valuation Yearbook has annually been used as a source for the 
Stage 3 growth rate of the Surface Transportation Board's Multi-Stage Discounted Cash Flow 
(MSDCF) model.  On September 19, 2013, Morningstar customers were notified that the SBBI 
Valuation Yearbook was being discontinued, but much of the same data could be found in a 
different publication -- the Ibbotson SBBI Classic Yearbook.  

Customer Service said "We won’t be publishing the long-term growth rate anymore, 
however it’s pretty simple to calculate using data that will be in the Classic Yearbook 
and publicly available data." They also said "Essentially, you would take the long-term 
government yield as of December (which would be included in the Classic Yearbook) and 
subtract the Treasury Real Yield for 20 year bonds as of the same date. This value is called the 
inflation estimate."  "From there, you need the GDP growth rate, which you can calculate from 
the Current-dollar and “real” GDP link in the BEA website. Using the GDP in billions of chained 
2005 dollars column, calculate an annual growth rate. One thing, however, is that we’ve always 
used GDP chained to 2005 dollars and it looks like they’ve since changed it to be chained to 
2009 dollars. This may cause a slight change in the historical growth rates."

Beginning in 2016, Morningstar stopped publishing its Ibbotson SBBI Classic Yearbook.  
Calculations on page 5 of this appendix use 20-Year U.S. Treasury Bonds in lieu of the 
Ibbotson Long-Term Government Yields.



Railroad Cost of Capital - 2023 Appendix M  Page 2 of 6

Stage 3 Growth Rate for MS-DCF
 Long-Term Expected Growth in Output

AAR Replicates Morningstar
(a) (b) (c) (d)

Year

GDP in 
billions 

of 
chained 

2005 
dollars

Years of 
Growth

AAR 
Calc. 

Growth 
Rate

SBBI 
Text 

Growth 
Rate

1929 976.1
2009 12,757.9 80 3.27% 3.3%
2010 13,063.0 81 3.25% 3.3%
2011 13,299.1 82 3.24% 3.24%
2012 13,591.1 83 3.22% 3.22%

(a) Real GDP in 2005 $  - 2009-2012 are from the Economic Report of the President 2013, Table B-11
1929 is from BEA table dated August 2011

(b) Year minus 1929 = number of years of growth from 1929 to year
(c) Compound growth rate from 1929 to year
(d) Ibbotson SBBI Valuation Yearbook, chapter 4. For 2012 data, 2013 edition, page 52.

AAR Calculates Growth Rate using GDP in 2017 dollars
(e) (f) (g) (h)

Year

GDP in 
billions 

of 
chained 

2017 
dollars

Years of 
Growth

AAR 
Calc. 

Growth 
Rate

AAR 
Calc. 

Growth 
Rate 
using 
2009 $

1929 1,191.1
2015 18,799.6 86 3.26% 3.25%
2016 19,141.7 87 3.24% 3.22%
2017 19,612.1 88 3.23% 3.21%
2018 20,193.9 89 3.23%
2019 20,692.1 90 3.22%
2020 20,234.1 91 3.16%
2021 21,407.7 92 3.19%
2022 21,822.0 93 3.18%
2023 22,374.3 94 3.17%

(e) Real GDP in 2017 $ downloaded from BEA 2/28/2024.
(f) Year - 1929 = number of years of growth from 1929 to year
(g) Compound growth rate from 1929 to year
(h) Previous years' calculations used 2012 $, which have now

been discontinued.  This column's purpose is only for 
comparison purposes.

The Bureau of Economic 
Analysis rebased Real GDP from 
2005 dollars to 2009 dollars, 
and may have revised recent 
year data.  Therefore, GDP data 
in 2005 $ were not available for 
2013.  Beginning in 2024, BEA 
began using 2017 dollars.
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Stage 3 Growth Rate for MS-DCF
Data Sources for Real GDP in 2005 $

"Economic 
Report of the 
President", 
March 2013

"Survey of Current 
Business", August 
2011, U.S. Bureau 
of Economic 
Analysis

186 GDP and Other Major NIPA Series August 2011 

Table 2A. Real Gross Domestic Product-Continues 
(BiDioos of chained (2005) dolars; quarterly estimates are seasonally adjusted at annual rates] 

Exports ano~s 

Gross Personal Gross ,..o_r g,od __ , _ano~ se_ rvices_·---1 == Percent change from precedng period 

Final saJes Gross Final sales Gross Year and 
quarter domestic oonsu~lion l:::C expencitures 

product expenditures investment Exports Imports i=J::~1 
Residual ofdomestic oomestic todomestic national Gross 

proooct purcllases purcnase"' product domestic 

product 

1929 .... 976.1 <_ 736.3 101.4 37.9 49.1 146.5 3.1 
1930 ...... . 892.0 ' ~ 67.6 31.3 42.7 161.4 -22.4 900.0 -8.6 
1931 ...... . 8342 674.9 t--....42.5 26.1 37.2 168.2 -40.3 840.7 -6.5 

:~:: •. ~f~~ ~! I ~~ ~:~ :~~ 4~~ ~::g.~ -~~~ 
1934 793.7 643.7 34.1 22.a ~ -9 1n .3 -st .3 797.7 10_9 
193s 8642 fi83.o ro.1 24_1 1 ru .............,_!B?-~ -45.1 864.s 892.2 a92_1 868.9 a.9 
1936 .. 9TT.0 752.5 80.9 25.3 42.6 ~ -51.7 978.9 1,006.1 1,008.1 981.1 13.1 

986.8 994.1 1,0052 
919.2 911.1 939.2 
865.2 853.9 885.9 
768.6 743.9 786.5 
743.2 735.1 763.4 
814.0 812.7 833.7 

984.6 ......... . 

Rnal Gross Final sales Gross =~ domestic lodomestic national 
prod.Jct purctlases purchasers product 

-6.8 -8.4 -6.6 -8.6 
-5.9 -6.3 -6.7 -6.6 

- 11 .4 -12.9 -11 .2 - 13.1 
-3.1 - 1.2 - 2.9 - 1.4 

9.5 10.6 9.2 10.7 
6.2 9.8 7.1 8.9 

13.2 12.8 12.9 12.9 
1937 __ _ 1,~ ! -1 !~-~ 1~!-! a1 .~ 47.9 ~-~~o 1019a 10529 10455 1m2s s t 
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!Billions al chained 12005) d□l lars, excepl as ooted; qoaneir :~::~n~~~ 

4.2 4.7 3.7 52 
-1.4 -4.3 -2.3 -3,4 
7' 0 7 0 

Year Cl' qu a 

1964 - ·- ··- ·- ·- ·- ·· 
1965 _·- ··- ·- ·- ·- ·· 
1966 _·- ··- ·- ·- ·- ·· 
1967 - ·- ··- ·- ·- ·- ·· 
1968 - ·- ··- ·- ·- ·- ·· 
1969 - ·- ··- ·- ·- ·- ·· 
1970 _·- ··- ·- ·- ·- ·· 
1971 - ·- ··- ·- ·- ·- ·· 
19n - ·- ··- ·- ·- ·- ·· 
1973 - ·- ··- ·- ·- ·- ·· 
1974 - ·- ··- ·- ·- ·- ·· 
1975 _·- ··- ·- ·- ·- ·· 
1976 _·- ··- ·- ·- ·- ·· 
19n - ·- ··- ·- ·- ·- ·· 
1978 _·- ··- ·- ·- ·- ·· 
1979 - ·- ··- ·- ·- ·- ·· 

1900 _·- ··- ·- ·- ·- ·· 
1981 - ·- ··- ·- ·- ·- ·· 
1982 - ·- ··- ·- ·- ·- ·· 
1983 - ·- ··- ·- ·- ·- ·· 
1984 - ·- ··- ·- ·- ·- ·· 
1985 -·- ··- ·- ·-·- ·· 
1986 -·- ··- ·- ·-·- ·· 
1987 - ·- ··- ·- ·- ·- ·· 
1988 _·- ··- ·- ·- ·- ·· 
1989 - ·- ··- ·- ·- ·- ·· 

1990 _·- ··- ·- ·- ·- ·· 
1991 - ·- ··- ·- ·- ·- ·· 
1992 - ·- ··- ·- ·- ·- ·· 
1993 - ·- ··- ·- ·- ·- ·· 
1994 - ·- ··- ·- ·- ·- ·· 
1995 _·- ··- ·- ·- ·- ·· 
1996 _·- ··- ·- ·- ·- ·· 
1997 - ·- ··- ·- ·- ·- ·· 
1998 - ·- ··- ·- ·- ·- ·· 
1999 - ·- ··- ·- ·- ·- ·· 
2000 - ·- ··- ·- ·- ·- ·· 
2001 - ·- ··- ·- ·- ·- ·· 
2002 - ·- ··- ·- ·- ·- ·· 
2003 - ·- ··- ·- ·- ·- ·· 
2004 - ·- ··- ·- ·- ·- ·· 
2005 - ·- ··- ·- ·- ·- ·· 
2000 - ·- ··- ·- ·- ·- ·· 
2007 - ·- ··- ·- ·- ·- ·· 
2000 - ·- ··- ·- ·- ·- ·· 
2009 - ·- ··- ·- ·- ·- ·· 

2010 - ·- ··- ·- ·- ·- ·· 
201 1 - ·- ··- ·- ·- ·- ·· 
2012 p·- ··- ·- ·- ·- ·· 

Persooa I ca,surfll ion e:<penlitcres Gross 1Krrate dmnestic iivestment 

fued • vestment 
Gross 

dcmestie: 
prooLJ:1 

3.3B9.4 
3,607.0 
3,842.1 
3,939.2 
4,129.9 
4,258.2 

Total 

2,107.5 
1.240.8 
1.367.9 
2.438.8 
2,579.6 
2.676.2 

Goods Seniices Total 

382.1 
435.7 
474.1 
452.4 
41!!.7 
500..6 

4,266.3 2.T.18.9 473.4 
4,409.5 2,843.3 527.J 
4,643.8 3,018.1 589.8 
4,9128 3.167.7 658.9 
4.885.7 3.141.4 610.J 
4.875.4 3.212.6 502.2 
5. 136..9 3.391.5 603.7 
5.373.1 3.534.l 694.9 
5.672.8 3.600.1 71!!.7 
5.B51l.1 3.m .8 803.S 

5.834.0 3.764.5 715.2 
5.982.1 3.821.6 779..6 
5,865.9 3.874.9 670.J 
6.1311.9 4.0!!6.4 732.8 
6,571.5 4.313.6 S\8.7 

Total 
TotiJ 

,Nooresioon1ial 

Stna:tures 
!Equip­

ment.and 
soltw.are 

6,MJ.4 4.538.3 009.8 / 

I! ~ i !~!:! z'; 
8.008.3 5.321.7 =i _____ ~ - __ 
8.2B11..0 5.500.2 !183.1 ________ _ 
8.516.2 5.6!11.6 1.070.9 _ _ _ _ _ _ __ 

tria6l~ ~:m~1 1.11!16.0 4,200.5 ::m1 -1.iii:2 --"jiir'g 342.0 
9.425.8 6.288.3 1,9110.9 U 3U 1.365.J 1.341'6 ~ !·~ 361.4 
9.845.9 6.521l4 2,075.3 4,465.3 1.535.2 ~ -465. 965.5 387.9 

10.274.7 6.002.3 2,215.5 4,662.1 1,600.9 1, .4 1,(81 .4 407.7 
10.7711.7 7ZJ7.6 2,392.0 4,853.1 U137.6 . 5.5 1,194.3 400.2 

11,216.4 7.li04.6 2,518.2 5,093.6 ~ 1,!Di.8 1,311.3 440.0 
11,337.5 7.8111.3 2,997.3 5,219 1 1 .2 1,870.7 1,274.8 433.3 
11,543.1 8,018.3 2,702.9 5,318.5 ,800.4 1.791.5 1,173.7 356.6 
11.836.4 8.244.5 2.a21.2 I ~-~ 1,810.1 1.854.1 1. 189.6 343.o 

Willi ::~~ ~:am~ ~ im~ Hfil uw1 ~:~ 
12.958..5 9,054.5 Wi,17B 5,875.6 2,231.8 2,172.7 1,455.5 384.0 
13,206.4 9.262.9 3 .5 5,,990.2 2.15!1.5 2.13116 1,550,0 438.2 
13,161.9 9.211.7 ,192.9 6,□1 7.0 1,,900.8 1.978'6 1,537.6 466.4 
12.757.9 ~ .0lZ. 3,098.2 5,930.6 1.458.1 1.lilll.2 1,259.8 368.1 
13,063.0 2 3,209.1 5,987 6 1,658.0 1.598.7 1,ZlillS 310.6 
13,299.1 .428.8 3,331.0 6,101.5 1.744.0 1,704.5 1,378.2 319.2 
13,591.1 9.604.9 3,433.0 6,178.0 1,!11 1.0 1,850.1 1,"'84.9 351.3 

4119.4 
541.4 
615.9 
705.2 
805.0 
889.2 
800..6 
824.2 
850.0 
917.J 
995..6 

1,071.1 
1,1 00.8 
1,059.4 

885.2 

963.9 
1,070.0 
1,143.5 
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Stage 3 Growth Rate for MS-DCF
Data Sources for Real GDP in 2017 $

Current‐Dollar and "Real" Gross Domestic Product 28‐Feb‐

  (Seasonally adjusted annual rates)

GDP in 
billions 

of 
current 
dollars

GDP in 
billions 

of 
chained 
2017 
dollars

GDP in 
billions 

of 
current 
dollars

GDP in 
billions 

of 
chained 
2017 
dollars

1929 104.6 1,191.1 1947Q1 243.2 2,182.7

1930 92.2 1,089.8 1947Q2 246.0 2,176.9

1931 77.4 1,020.0 1947Q3 249.6 2,172.4

1932 59.5 888.4 1947Q4 259.7 2,206.5

2016 18,804.9 19,141.7 1968Q4 968.0 5,202.2

2017 19,612.1 19,612.1 1969Q1 993.3 5,283.6

2018 20,656.5 20,193.9 1969Q2 1,009.0 5,299.6

2019 21,521.4 20,692.1 1969Q3 1,030.0 5,334.6

2020 21,323.0 20,234.1 1969Q4 1,038.1 5,308.6

2021 23,594.0 21,407.7 1970Q1 1,051.2 5,300.7

2022 25,744.1 21,822.0 1970Q2 1,067.4 5,308.2

2023 27,357.8 22,374.3 1970Q3 1,086.1 5,357.1

Annual Quarterly

Download for Bureau of Economic Analysis web 
site.  Middle years and some quarters omitted to 
enable data to fit on this page.  Use the 2017 
dollars column (annual), circled values.
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Stage 3 Growth Rate for MS-DCF
Long-Term Inflation Rate

(a) (b) (c) (d) (e) (f) (g)

Long‐Term Gov. Yields Inflation Indexed Long Term

From SBBI T‐Bonds 20‐Yr T‐Bonds Inflation Rate

Year Text Appendix 20‐Yr SBBI Text Daily SBBI Text AAR Calc

2010 4.1 4.14 4.13 1.6 1.59 2.6 2.55 %

2011 2.48 2.48 2.57 0.53 0.53 1.95 1.95

2012 2.41 2.41 2.54 0.15 0.15 2.26 2.26

2013 n/a 3.67 3.72 n/a 1.36 n/a 2.31

2014 n/a 2.40 2.47 n/a 0.68 n/a 1.72

2015 n/a n/a 2.67 n/a 1.07 n/a 1.60

2016 n/a n/a 2.79 n/a 0.82 n/a 1.97

2017 n/a n/a 2.58 n/a 0.61 n/a 1.97

2018 n/a n/a 2.87 n/a 1.09 n/a 1.78

2019 n/a n/a 2.25 n/a 0.39 n/a 1.86

2020 n/a n/a 1.45 n/a ‐0.61 n/a 2.06

2021 n/a n/a 1.94 n/a ‐0.63 n/a 2.57

2022 n/a n/a 4.14 n/a 1.62 n/a 2.52

2023 n/a n/a 4.20 n/a 1.84 n/a 2.36

n/a = no longer available

Sources:

(a) Ibbotson SBBI Valuation Yearbook, chapter 4. For 2012 data, 2013 edition, page 52.
(b) SBBI Appendix B, Table B‐9 (Long‐Term Government Bonds), December

Beginning in 2014, data from Ibbotson® SBBI® Classic Yearbook (Classic Yearbook).  
2013 is from Table 2‐2 of the Classic Yearbook, on page 42.  The 2013 and 2014
numbers are also found in the Ibbotson SBBI Market Report with data as of December,

in Table 3 on page 9.
(c) Treasury Constant Maturities, Nominal, 20‐Year, Business Day, last day of year

https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H15 (See workpapers)

(d) Ibbotson SBBI Valuation Yearbook, chapter 4. For 2012 data, 2013 edition, page 52.
(e) Treasury Constant Maturities, Inflation Indexed, 20‐Year, Business Day,

 last (business) day of year
https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H15 (See workpapers)

(f) Ibbotson SBBI Valuation Yearbook, chapter 4. For 2012 data, 2013 edition, page 52.
(g) Column (b) less column (e) except for 2015 to 2022, which is column (c) 

less column (e)
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Market Value Data for MSDCF
Stock Price for CSX - End of 2023

Retrieved March 25, 2024.
Link to web page:  http://finance.yahoo.com/quote/CSX/history

NasdaqGS - Nasdaq Real Time Price • USD 

,csx Corporation fCSX), C * Follo • ) 

36.87 -0.48 (-1 .29%) 
As of 2:55 PM EDT. Market Ope11_ 

( Dec 27, 2023 - Jlan 04, 20~ ..,.. ) Historical! Prices " Daily " 

Currency in USD • 
Date Open High Low Close © Adj Ctose © 

Jan 3,, 202.4 34.64 34.'92 34.52 34.66 34.56 

Jan 2, 2024 34.64 3.4.98 34.45 34i.62 34.51 

Dec: 29, 2023 34.69 :3 '.78 34.55 ~ 34.56 

Dec: 28, :2023 34.72 34.82 34.60 34]4 34.63 

Dec 27, 2023, 34.77 3-4.89 34.57 34.65 34.54 
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Market Value Data for MSDCF
Stock Price for NSC - End of 2023

Retrieved March 25, 2024.
Link to web page:  http://finance.yahoo.com/quote/NSC/history

NYSE - Nasdaq IRea I Time P,ice • USD 

Norfolk Sout'hern Corporation (N'SC) C * Fo low ) 

'247.65 -6.46 (-2 .. 54%) 
As of '2:!59 PM EDT Market Open . 

Dec 27, 2023 - Jan 04 2024 " Historical Prices ..., Daily " 

Currency in USD • D i 

Dote Open hli:gh low Close© Actj Close CD 

Jan 3 , 2024 235.58 235.58 231.99 232.97 231.63 

Jan 2,, 2•0Q4 235.57 238.24 234.24 235.66 234.31 

Dec 29, 2023 236.50 237.23 235.17 @ 235.02 

Dec28,2023 235.96 236.95 235.41 236.53 :235.17 

Dec Tl, 2023, 235.18 236.65 23-4.70 235.53 ,234.18 



Railroad Cost of Capital - 2023 Appendix N  Page 3 of 6

Market Value Data for MSDCF
Stock Price for UNP - End of 2023

Retrieved March 25, 2024.
Link to web page:  http://finance.yahoo.com/quote/UNP/history

NYSE - Na,s.daq Rea I Time Price • USO 

Ul,nion, Pacific Corporation (UNP) C 'Follow ) 

243.51 -1.46, (-0.60%) 
As of 3.:02 PM EDT. Market Open. 

Dec 2.7, 2023 - Jan 0 4, 20-24 "' Historical Prices " Daily "' 

Currency in USD 4 

Date Open High Low Close© Adj Close© 

Jan3', 2024 242..80 243.96 240.'98 241]0 240.4·6 

Jan 2, 2024 244.'98 245.99 242.75 24343 242.18 

Dec29 2023 245.99 246 .. 5-41 241,4.73 8 244.316 

Dec.28,2023 246 .. 0'4 246.99 245.20 2-16.02 244.7'6 

Dec'.27, 2023- 2114.65 24-6~70 .24 , .31 245.81 244.55 
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Market Value Data for MSDCF
Shares Outstanding for CSX - End of 2023

UNITED STATES 
SECURITIES AND EXCHANGE COMMISSION 

WASHINGTON, D.C. 20549 

FORM 10-Q 
(181) QUARTERLY REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934 

Fol the quarteity period ended Septembe, 30, 2023 

OR 

(D) TRANSITION REPORT PU SUANTTO SEC ON 13 15{d) OF E SECURITIES EXCHANGE ACT Of 1934 

FD! the lransrtion period from ___ to __ _ 

Commission Flle Num~ I-B022 

CSX 
CSX CORPORATION 

(Exact name of reg;strant as spec~d in • charter) 
Virginia 

(stale o, o.'hff juri"1ic/ion of moa,po,alion or organiza/ion/ 

SOOWater St, .. t 15th Floor JacksonYJlle FL 32201 

(Add= of prin.iJdl execulive ~ / (lf, Code) 

No Change 
om,er name, falmer address and o=r fisoal yaar, • dlangad since last r,p 

Securities reyistered pUJS11anl lo Section I b) of the Act: 

61-1051971 

(I.R.S. EtrvJioyer ideniiflca!ion No./ 

904 359-3200 

(Tel,phone n""beJ; itttluding area cod<,/ 

1111, of o,cl\ etas• Trading Symbol(•! Name or oxcll3ng, on wh~h r,gbtered 
cammo S!O<l. 11 PJll'JltP. CSX NJS<laqGIOilalse!EclMa!let 

Indicate bj' chE<i< man whel!ier the registrant I I) has filed all reports re<JJir>d to be filed by Section 13 or 15(d) o the Securities El change Act oi 1934 dufing the piec«fing 12 mon s (Of fur such shone, penod that 
r,~strant was equired to file such reports!, and (2) ha.s been subject to such ffllg requiremEilts for the past 90 days. 

Yes (X) No () 

Indicate by check mark llhe er the ri,~slranl has submrltad eleclronical~ e,ery Interactive Data Fie r.quiad to be sub med and posted pursuant to Rule 405 o Regulation S-T 1§232. 405 of th~ diopter) dumg ihe pr,ced 
12 months (o,forsuch shorter period that eregistrant wasrequired to sul:mil such Sesi 

Yes (X) No () 

lnditale bj' check man whelher the r.gistranl • a larye accelera!ed , an accelerated file,. a noo-ae<e'.erated filer, a smaller reporting company, u an eme,ging grow company (as defiled in & cha. ge Act Rule 12b-2). 

Large Acee .rated File< (XI Accelerated Fier I) Non-accelerated FOer I) Small Repa1ing Company (D) Emerging grow1h cooipany (D) 

an elllEfging growth com~y. indicate by clieck marl: ii the regisbon1 has elected no! to use !he mended trans~on period fa cooiplyilg with any new or revised financial accoonlilg standards provided pursuant to Seel 
13(a I ' the Exchange Act. () 

gdatei 

CSX 03 2023 Form 10-Q p. 1 
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Market Value Data for MSDCF
Shares Outstanding for NSC - End of 2023

UNIIID mm S.CllRITIESA.IID EXCH,\NGE (l)~!Ml',SION 
\\~DC.0549 

FORll 10-Q 

181 QU,IRIERLYREPO!ITPUR5UANI TOSIC1100 IJ OR l5(d)OF THE SECURIIIES EXC1i<\NGEACTOF 193 
Fix lhe (lll.1ll!!fy p,;~od !!ld!d Stpf!liw JO, 201.l 

0 ·nt~mONREPORTJIUll.sU.\NI TO SllC1100 lJ OR l5(d)OFTI!E SICURIIIES EXClilllGEACTOF l9l4 
Forlhe lru!Sitionpmoo from __ ro __ 

Vil~ 

Colllllli;\ion fil!Numtie:l-Rll9 

----NORFOLK S01/THERN' 

SORFOLK SOUTIIER.'i CORPORUIOS 
i:.la<t me of registtlmi a; sp;,:ifi.od in it clmt!J) 

i!-1188014 
('S1i:1or oih<! )1Dlldictionof i1K('!jl(l!atirooc ~ ) ~ltS. Ell:f!oyer ldenrificatioo No.) 

650 l\t~ P11chirff Stt11t l'llV 

Allml1, (;lj)~ 
(Adlre;s oi jml(ip3l e.ecutilt offii:e;) 

Semriii!lre~pm;u;lli ioSEdion lJ(b) oflh!Act: 

T.tiliofwcla» 

(Wii5)1167.J655 

(F2~1tel~nnmt,;r, ind!ufutgare.iccde) 

No~f 
(FOIDEn:ime,fiiilwme»!a:lftmrWi-eai;if~sm:el2Streioo) 

Norfolli So~!ID COl]JOr.i tion Common stodr (l'ar rw ll.00) 

30.IM-1915 
(ZipCooe) 

Nmne of eicb ~illllll,,, oo woo ~taed 
NNYil!ltstodEu~ 

l!idiciie by cb!di mm!i lllieilzlh! regj,ttrult Q) bal fil!dall f!!X«orequi'l<itobe filidbyS!cillm 13 oc l5(d) of lh! SKmuie;Excii3Jt,,,Aeiofl9l4 ing ihi prece,iing tl lll.1lllhs (or fornrli lbllt!!plliooihll! ill, ~11-asreqml to 

lilel1Xhfll'lt1:lld(2)1!3lbeo.Jlrubjectrolll'.hfilingreJ1lll!lll!lli ortlieJX!S!90da),. Yesi81 No □ 

l!idicme by check mm!i lllieilzlh! regj,ttrultlllisubmitte:lel!!.irooicailymry l!l!m:iil~ I>m F!lrnqaiMtob! 11lhiniiiedpm;.m toRllle-!Oiofk_!lllitioo S-T (§23..-!0iofliis ~:a-)dming lh!in,:eding !2l!llnlhs (or ft,- 111'.hslm!: 

p!liodthailheregjltrnnl11.,;r!!Jlliredto1Ubmitlrlfilesi Y11181 N00 

1Ddicarebycbedmm!i11lifmlh!regi;lra!Jli;a~occe!,medfil:1;111aml!Lltldfilc1, aD:i:cefm;edfiler,aSllllller~cL'l!ljllll)',orBI1~!1ll\11hro~. ~lhedefimtiCl!l5of'~acwmIBlfil:1;''accelernildfil,!,' 
"srml!l~COllJ!l3fll',' 9lld'-'eme!!lll!gro111hcompa!l)" inRJI.~llb-2oflh?li'.dlan;2Act. 

~1acc!leral!dfilc1181 Acrel1medfili; Noo-3C!elmdfilei I Smallm!jl(l1ingccmp3!1)'0~gro111hcOl!ll\l!IYD 

lf;1!1 ~ growth CO!llplll); indicate by check mrl ii the fl!gismmt ha; elernd llill toll!e the &iE!lded !!lm!.i!iro pmoo fur C(IJJ]!)~~ lliih BIi)' Dew or miled li!!nJQ.3! acCOUJ!ing 1t.md!Jm lffl)liiled?Jllllllll toSecliro ll(s) of !IE 
Exch.'.m?-Aa. 

l!idiciie by cb!di mm!i 11liem lh! regi;lra!Jli;a lhell c~ (as il:fi!l,d lllRllle l2b-2 of Ill., ~,,111). Ye;O Ko~ 

lndicste the aumberof sh,.-,. OUlSWlding of each of the i;suar's classes of COOJl!IOD stock, as oiihf IB:es1 pr.,c!icable date. 
Class 

Commoii Stod ($LOO var ,'1lua per lhs!l!) s!12,es beld by lb! iegismmt's 
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Market Value Data for MSDCF
Shares Outstanding for UNP - End of 2023

UNlfEU STATES 
SECURITIES AND EXCHANGE COMMISSIOO 

WASHl~4GTON, D.C. 20549 

FORM 1Q-Q 

~130R1 ~Ofnt: : ES0: ~ E. · - 193:l 

□ IB>N I · NREPCITT I.WI 

For the quarterly period ended September 3Ci, 2023, 

COlmli'SSiiXI f/J9 Nmmw f-8'~ 

mJIOO PACIFIC CORPORAllm~ 
[Erif:trnO!•anl.si~I 15 

~ !if d.JE' Cflifl] krl) (I. 

1400 ~ Sirs4, 
rm.~ .a( ~~pa 

(fflj~QO 
(~t!lrmll'i '.S:• m!IID:f, ~ are3 ID.1el 

€file llJ d)ECI; ffillt ~':ta Im? Eg6im t\3S -- a ' c.lly IB}' I Era • i'e Fl . ie!pfe.11.o 
Ire~ r av; [ tcf1fll::Sua1oo'2r ~oo ltiJl tne EgKrani was r•e'J lllsutmt ru:i'rffl~~ 

e.:te ~J ctm nm '1'.tP.IIE'ltt? .re$1rafU a ara 
r1 '1aga a~ernej er.· ·mieratedffler,' 'Wier rtp)i1lrq, 

/ii:ut:ra:~ Rler 
EfR:EjXI .~ 

a-I ~ ~ ooova.J, l!'1:lk.F.· or ~ mm ~ 
~ puwanttosectoo iJi;a)O!l!E ~('rt. 

Cl Gf'Ml~COOllBJUY 

~':r. .1135 M€<':l !Yl 111:Clfe-~lrJ!J:tU 

1}213465 
·.)121~00 

6&173 
pOO) 

Q 
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2023 Cost of Equity Using STB's MSDCF

Company CSX NSC UNP

Year 2023 2023 2023

Inputs

Initial Cash Flow $3,726.01 $2,178.92 $5,868.99

Input for Terminal C.F. $4,032.08 $2,731.53 $6,709.64

Stage One Growth 5.890% 2.800% 6.360%

Stage Two Growth 5.020% 5.020% 5.020%

Stage Three Growth* 5.530% 5.530% 5.530%

Year Val. 12/31 Pres Val. Val. 12/31 Pres Val. Val. 12/31 Pres Val.

1 $3,945 $3,538 $2,240 $2,038 $6,242 $5,668

2 4,178 3,359 2,303 1,907 6,639 5,474

3 4,424 3,189 2,367 1,783 7,062 5,286

4 4,685 3,027 2,433 1,668 7,511 5,105

5 4,960 2,874 2,502 1,561 7,988 4,930

6 5,209 2,706 2,627 1,491 8,389 4,701

7 5,471 2,548 2,759 1,425 8,810 4,483

8 5,746 2,400 2,897 1,362 9,253 4,275

9 6,034 2,260 3,043 1,301 9,717 4,076

10 6,337 2,128 3,196 1,244 10,205 3,887

Terminal 120,578 40,484 96,807 37,674 267,404 101,846

Sum of Pres. Values $68,512.46 $53,454.11 $149,729.34
Market Value (input) $68,512.46 $53,454.11 $149,729.34

Cost of Equity 11.53% 9.90% 10.13%

Prev. Yr. Cost of Equity 15.15% 12.84% 13.03%
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Preferred Stock
There is no preferred stock for any participating railroads

Cost of Preferred Equity Capital

Step 1:  Calculate Average Stock Price and Annual Dividend

Stock Price

High Low Avg. Dividend

Q1 $0.000

Q2 $0.000

Q3 $0.000

Q4 $0.000

Year $0.000 $0.00

Step 2:  Calculate Cost of Preferred Equity Capital Using Dividend Yield method

Annual Average

Dividend Price Yield

$0.00 $0.000 #DIV/0!

Cost of Preferred Equity #DIV/0!

Previous Year Cost of Preferred Equity 0.00%

Market Value of Preferred Equity

Outstanding Average Market

Shares Price Value

$0.000 $0




