F ”- E D Exhibit No.: 3
Issue: Accounting Authority Order

_ Witness: Frank J. Hanley
DEC 22 2011 Sponsoring Party: Missouri Gas Energy

Case No.: GU-2011-0392
2 NIE8 W RS e

Date: November 15, 2011
MISSOURI PUBLIC SERVICE COMMISSION

MISSOURI GAS ENERGY

CASE NO. GU-2011-0392

SURREBUTTAL TESTIMONY OF

FRANK J. HANLEY, PRINCIPAL & DIRECTOR
AUS CONSULTANTS

NOVEMBER 2011

Boo.  exnibitne 3
Dat&.\!%l_—ﬁipom
File No - Z0l|-4292_




OO0~ N R W R —

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

SURREBUTTAL TESTIMONY OF FRANK J. HANLEY
CASE NO. GU-2011-0392
NOVEMBER 2011
INTRODUCTION AND PURPOSE
PLEASE STATE YOUR NAME, OCCUPATION AND BUSINESS ADDRESS.
My name is Frank J. Hanley and I am a Principal and Director of AUS Consultants. My

business address is 155 Gaither Drive, Suite A, Mt. Laurel, New Jersey, 08054.

PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND AND
PROFESSIONAL EXPERIENCE.

I have testified as an expert witness on rate of return and related financial issues before
33 state public utility commissions including the Missouri Public Service Commission,
the District of Columbia Public Service Commission, the Public Services Commission of
the Territory of the U.S. Virgin Islands, and the Federal Energy Regulatory Commission.
I have also testified before local and county regulatory bodies, an arbitration panel, a U.S.
Bankruptcy Court, the U.S. Tax Court and a state district court. 1 have appeared on
behalf of investor-owned companies, municipalities, and state public utility commissions.
The details of these appearances, as well as my educational background, are shown in

Appendix A supplementing this testimony.

WHAT IS THE PURPOSE OF THIS TESTIMONY?
The purpose of this testimony is to provide surrebuttal to the portion of the prepared

rebuttal testimony of Office of the Public Counsel Witness Shawn Lafferty which relates
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to his discussion of risk and its tmplication on the investor-required return on equity and
the relevance of MGE’s present or future ownership on the potential for adverse effect

resulting from the May 22, 2011 tornado which struck Joplin, Missouri (Joplin).

RISK

AT PAGES 13-14 OF HIS REBUTTAL TESTIMONY, MR. LAFFERTY
DISCUSSES RISK WHICH INVESTORS INCUR WHEN INVESTED IN A
REGULATED UTILITY. PLEASE COMMENT.
It is true that investors are compensated for risks which they perceive as the normal and
ordinary risks facing an enterprise. The risks enumerated by Mr. Lafferty at the bottom
of page 14 of his rebuttal testimony are indeed risks which investors expect to face
including severe weather. Such events can affect utilities’ earnings and thus the
investors’ return as indicated by Mr. Lafferty. However, I totally disagree with Mr.
Lafferty’s assumption that an event as extraordinary as the May 22, 2011 tornado which
struck Joplin was the type of “severe weather” anticipated and reflected in the market
prices paid by proxy gas distribution companies which were utilized to establish the most
recently allowed rate of return on common equity capital for Missouri Gas Energy
(MGE). Indeed, the event was, as seemingly acknowledged by all parties, an
extraordinary event.

Schedule FJH-1, which consists of three pages, contains the Merriam Webster
definition of the term “extraordinary”. As can be seen on page 1, the definition is that of
which is “going beyond what is usual, regular, or customary; exceptional to a very

marked extent; and non-recurring.” Moreover, synonyms for extraordinary are shown at
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the top of page 2 of Schedule FJH-1. Several synonyms are aberrant, abnormal, atypical

and anomalous.

IS THERE ANY OTHER EVIDENCE OF THE ANOMALOUS NATURE OF THE
MAY 22,2011 TORNADO WHICH STRUCK JOPLIN?

Yes. Schedule FJH-2 is a copy of an article published May 23, 2011 in The Washington
Post discussing the May 22, 2011 tornado in Joplin. It consists of three pages. As can be
seen, the tomado was a rare “multi-vortex” tornado with multiple cyclones in a funnel.
Moreover, the article indicates that the tornado was extraordinary, a “rare destructive

phenomenon™ and “the single deadliest tornado since officials began keeping records in

1950.”

PLEASE DESCRIBE SCHEDULE FJH-3.

Schedule FJH-3 is a nine page document from the website of Wikipedia, the free online
encyclopedia. It contains a detailed discussion of the tornado which struck Joplin. It is
shown on page 1 that the tornado was a “devastating EF5 multiple vortex tornado”. It
also indicates that “it ranks as one of Missouri’s and America’s deadliest tornadoes and is
also the costliest single tornado in U.S. history™ and was the “deadliest tornado to hit the
United States since 1947.” Pages 2 through 9 provide a detailed description of the extent
of the damage, and indicate an expected insurance payout of $2.2 billion, as well as the

description of casualties and response to this devastating disaster.
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WHAT SHOULD BE GLEANED FROM THE INFORMATION SHOWN IN
SCHEDULES FJH-1 THROUGH FJH-3?

It should be apparent that this particular event was indeed anomalous and catastrophic. It
clearly was not the type of event anticipated by investors. Consequently, such an event
could not have been reflected in market prices paid by investors. Thus, the proxy gas
distribution companies from which MGE’s allowed rate of return on common equity in
the last base rate case was determined did not reflect such an anomalous event of that

magnitude much less the extended duration of recovery from it.

AREN’T WEATHER EVENTS TAKEN INTO ACCOUNT BY INVESTORS IN
THE PRICES PAID FOR THE COMMON STOCKS OF UTILITIES?

Yes, however as indicated supra, such a non-recurring anomalous, catastrophic event is
not one which could reasonably be anticipated by investors and therefore is not reflected
in market prices. In my experience, no expert cost of capital witness has ever claimed
that such an anomalous event is reflected in the market prices paid by investors. Thus,
anomalous events are not reflected in allowed common equity return rates derived from
market prices. Consequently, an anomalous event such as the Joplin tornado of May 22,
2011 could not have been reflected in MGE’s allowed rate of return on common equity in

Case No. GR-2009-0355.
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RELEVANCE OF OWNERSHIP

AT PAGES 20-21 OF HIS REBUTTAL TESTIMONY, MR. LAFFERTY
SUGGESTS THAT IF THE COMMISSION WERE TO DENY MGE’S REQUEST
FOR ALLEGED LOSS OF MARGIN REVENUE, IT WOULD NOT HAVE AN
ADVERSE EFFECT ON “THE COMPANY’S ABILITY TO ATTRACT CAPITAL
FOR ITS OPERATIONS...”. PLEASE COMMENT.

Mr. Lafferty’s discussion relates to Southern Union Company (SUG). He somehow
suggests that this is appropriate because this Commission has used the SUG capital
structure in establishing rates for MGE. He also discusses the magnitude of the
impending acquisition of SUG by Energy Transfer Equity. He then goes on to state that
“[TThis would suggest that the market does not believe SUG and its underlying MGE
division should have any problem earning sufficient returns or raising sufficient

capital...”. Mr. Lafferty’s rationale is severely flawed.

PLEASE EXPLAIN.

The overall cost of capital, or weighted average cost of capital (WACC) established by
this Commission for MGE can be applied only to MGE’s jurisdictional rate base and no
other. The fact that the Commission, to date, has utilized SUG’s capital structure does
not change the fact that the WACC can only be applied to MGE’s rate base. The fact that
the SUG capital structure has been used simply means that those percentages are the
presumed manner in which MGE’s rate base is presumed to be financed. Moreover, the
common equity cost rate established was (in my opinion properly) based upon a proxy

group of actively traded gas distribution companies — not SUG. In effect, MGE is to
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SUG the equivalent of a single asset in a portfolio of assets. In a portfolio of assets, each
individual asset is expected to earn a return commensurate with the risk associated with
each individual asset. For example, if I owned a portfolio of ten common stocks of
varying enterprises, | would expect to earn a return on each common stock consistent
with the risks related to each individual investment. 1 have prepared Schedule FJH-4,
which consists of five pages, and is an excerpt from Principles of Corporate Finance,
Fifth Edition by Richard A. Brealey and Stewart C. Myers. In discussing capital
budgeting and risk at pages 3 and 4 (original pages 204-205), the authors state:

But the company cost of capital rule can also get a firm into trouble if the

new projects are more or less risky than its existing business. Each

project should be evaluated at its own opportunity cost of capital. This is

a clear implication of the value-additivity principle introduced in Chapter
7. For a firm composed of assets A and B, the firm value is

Firm Value = PV (AB) = PV (A) + PV(B) = sum of separate asset values

Here PV(A) and PV(B) are valued just as if they were mini-firms in which
stockholders could invest directly ...If the firm considers investing in a
third project C, it should also value C as if C were a mini-firm. That is,
the firm should discount the cash flows of C at the expected rate of return

that investors would demand to make a separate investment in C. The true
cost of capital depends on the use to which the capital is put.

(Emphasis in the first quoted paragraph is added. Emphasis in the last quoted paragraph

contained in the original text.)

PLEASE DESCRIBE THE INFORMATION CONTAINED IN SCHEDULE FJH-5.
Schedule FJH-5 consists of seven pages and is an excerpt from Capital Investment and
Financial Decisions, Third Edition, by Haim Levy and Marshall Sarnat. In Chapter 17 —

Defining the Cost of Capital, the authors state at pages 3 and 4 (original pages 464-463):
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The cost of capital and the discount rate are two concepts which are used
throughout the book interchangeably. However, there is a distinction
between the firm’s cost of capital and specific project’s cost of capital.
(Emphasis contained in original text.) ....

In any case where the risk profile of the individual projects differ from

that of the firm, an adjustment should be made in the required discount
rate, to reflect this deviation in the risk profile.

MGE'’s rate base is analogous to an investment in a project. In other words, risk
and return relate to where the capital is invested, which is a fundamental precept of
finance.  Even relatively unsophisticated individual investors expect a return
commensurate with the risk associated with where their capital is invested. In this
instance, it is MGE’s rate base to which (and only to which) the allowed overall cost of
capital and fair rate of return can be applied.

In view of the foregoing, it is incredulous that Mr. Lafferty suggests that there is
any nexus between SUG’s dividend policy or impending acquisition value specified in
the Second Amended Merger Agreement and this Commission’s authorized rate of return
on the common equity (ROE) financed portion of MGE’s rate base, much less MGE’s

ability to earn that ROE.

PLEASE SUMMARIZE YOUR ASSESSMENT OF MR. LAFFERTY’S
PERCEPTION OF THE IMPACT OF THE MAY 22, 2011 JOPLIN TORNADO
ON MGE’S RISK.

The enormity of such a catastrophic, anomalous event was not something anticipated by
investors or reflected in the market prices paid for common stocks of the gas distribution
proxies utilized to determine common equity cost rate applicable to MGE. Moreover, for

the reasons described supra, neither MGE’s ownership nor SUG’s dividend policy or



impending acquisition value are relevant to the ROE to which MGE’s assets devoted to

public service is entitled an opportunity to earn.

DOES THIS CONCLUDE YOUR SURREBUTTAL TESTIMONY?

Yes, it does.
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PROFESSIONAL QUALIFICATIONS OF FRANK J. HANLEY
EDUCATIONAL BACKGROUND

I am a graduate of Drexel University where I received a Bachelor of Science Degree from
the College of Business Administration. The principal courses required for this Degree include
accounting, economics, finance and other related courses. I am also Certified by the Society of
Utility and Regulatory Financial Analysts, formerly the National Society of Rate of Retumn
Analysts, as a Rate of Return Analyst (CRRA).

PROFESSIONAL EXPERIENCE

In 1959, I was employed by American Water Works Service Cdmpany, Inc., which is a
wholly-owned subsidiary of American Water Works Company, Inc., the largest investor-owned
water works operation in the United States. I was assigned to its Treasury Department in
Philadelphia until 1961. During that period of time, I was heavily involved in the development of
cash flow projections and negotiations with banks for the establishment of lines of credit for all of
the operating and subholding companies in the system, which normally aggregated more than $100
million per year.

In 1961, 1 was assigned to its Accounting Department where | remained until 1963. During
that two-year period, | became intimately familiar with all aspects of a service company accounting
system, the nature of the services performed, and the methods of allocating costs. In 1963, I was
reassigned to its Treasury Department as a Financial Analyst. My duties consisted of those
previously performed, as well as the expanded responsibilities of assisting in the preparation of
testimony and exhibits to be presented to various public utility commissions in regard to fair rate of

return and other financial matters. [ also designed and recommended financing programs for many
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of American's operating subsidiaries and negotiated sales of long-term debt securities and preferred
stock on their behalf either directly with institutional investors or through investment bankers. 1
was elected Assistant Treasurer of a number of operating subsidiaries in the Fall of 1967, just prior
to accepting employment with the Communications and Technical Services Division of the Philco-
Ford Corporation located in Fort Washington, Pennsylvania. While in the employ of the Philco-
Ford organization, as a Senior Financial Analyst, | had responsibility for the pricing negotiations
and analysis of acceptable rates of return to the corporation for all types of contract proposals with
various agencies of the U.S. Government and foreign governments.

In the Summer of 1969, I accepted a position with the Financial Division of The
Philadelphia National Bank. I was elected Financial Planning Officer of the bank in December
1970. While employed with The Philadelphia National Bank, my responsibilities included
preparation of the annual and five-year profit plans. In the compilation of these plans, I had to
perform detailed analyses and measure the various levels of profitability for each organizational
unit. [ also assisted correspondent banks in matters of recapitalization and merger, made
recommendations and studies for their use before the various regulatory bodies having jurisdiction
over them.

In September 1971, 1 joined AUS Consultants - Utility Services Group as Vice President. |
was elected Senior Vice President in May 1975. I was elected President in September 1989. Asa
result of a reorganization of AUS Consultants by practice effective January 1, 2007, I am currently
a Principal & Director of AUS Consultants.

EXPERT WITNESS QUALIFICATIONS

I have offered testimony as an expert witness on the subjects of fair rate of return and utility
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financial matters in more than 300 various cases and dockets before the following agencies and
courts: before the Alaska Public Utilities Commission and its successor the Regulatory
Commission of Alaska, the Arizona Corporation Commission, the Arkansas Public Service
Commission, the California Public Utilities Commission, the Public Utilities Control Authority of
Connecticut, the Delaware Public Service Commission, the District of Columbia Public Service
Commission, the Florida Public Service Commission, Hawaii Public Utilities Commission, the
Idaho Public Utilities Commission, the Illinois Commerce Commission, the Indiana Public Utility
Regulatory Commission, the lowa Utilities Board, the Public Service Commission of Kentucky,
the Maryland Public Service Commission, the Massachusetts Department of Public Utilities, the
Michigan Public Service Commission, the Minnesota Public Utilities Commission, the Missouri
Public Service Commission, Nevada Public Utilities Commission, the New Jersey Board of Public
Utilities, the New Mexico State Corporation Commission, the Public Service Commission of the
State of New York, the North Carolina Ultilities Commission, the Ohio Public Utilities
Commission, the Oklahoma Corporation Commission, the Pennsylvania Public Utility
Commission, the Rhode Island Public Utilities Commission, the Tennessee Public Service
Commission, the Public Service Board of the State of Vermont, the Virginia State Corporation
Commission, the Public Services Commission of the Territory of the U.S. Virgin Islands, the
Washington Utilities and Transportation Commission, the Public Service Commission of West
Virginia, the Wisconsin Public Service Commission, the Federal Power Commission and its
successor the Federal Energy Regulatory Commission. 1 have testified before the New Jersey
Division of Tax Appeals and the United States Bankruptcy Court - Middle District of Pennsylvania

with regard to the economic valuation of utility property. Also, I have testified before the U.S. Tax
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Court in Washington D.C. as an expert witness on the value of closely held utility common stock
in a contested Federal Estate Tax case.

In addition, I have appeared as a Staff rate of return witness for the Arizona Corporation
Commission, the Delaware Public Service Commission and the Virgin Islands Public Services
Commission. [ have testified on the fair rate of return on behalf of the City of New Orleans,
Louisiana, and also acted as project manager for my firm in representing the City in the 1980-1981
rate proceeding of New Orleans Public Services, Inc. The City of New Orleans then had, as it does
now, regulatory authority with regard to the retail rates charged by New Orleans Public Service,
Inc., for electric and natural gas service. 1 have also acted as a consultant to the District of
Columbia Public Service Commission itself -- not in the capacity of Staff. AUS Consultants is
currently under contract to provide consulting services to the Regulatory Commission of Alaska
(RCA). I have provided analyses and recommendations regarding cost of capital to the RCA.

I have testified before a number of local and county regulatory bodies in various states on
the subject of fair rate of return on behalf of cable television companies as well as before an
arbitration panel in Ohio and a State District Court in Texas. I have testified before the Public
Works Committee of the Nebraska State Senate in relation to Legislative Bill 731 which proposed

permitting Public Power Districts and Municipalities to enter the Cable Television field.
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PROFESSIONAL ASSOCIATIONS,
PUBLICATIONS AND GUEST SPEAKER APPEARANCES

I am a Member of the Society of Utility and Regulatory Financial Analysts (SURFA),
formerly known as the National Society of Rate of Return Analysts. I am a Certified Rate of
Return Analyst (CRRA). 1 am a member of the Advisory Council of New Mexico State
University’s Center for Public Utilities which is endorsed by the National Association of
Regulatory Utility Commissioners (NARUC). I am a member of the Executive Advisory Council
of the Rutgers University School of Business at Camden. AUS Consultants is an associate
member of the American Gas Association (AGA) and I am a member of AGA’s Rate Committee.
I am also an associate member of the Energy Association of Pennsylvania and the National
Association of Water Companies. AUS Consultants is an associate member of the New Jersey
Utilities Association.

I often attend SURFA meetings during which considerable information on the subject of
rate of return is exchanged. I have also attended corporate bond rating seminars held by Standard
& Poor's Corporation. I continuously review financial publications of institutions such as Standard
& Poor's, Moody's Investors' Service, Value Line Investment Survey, and periodicals of various
agencies of the U.S. Government.

I co-authored an article with A. Gerald Harris entitled "Does Diversification Increase the

Cost of Equity Capital?" which was published in the July 15, 1991 issue of Public Ultilities

Fortnightly. Also, an article which I co-authored with Pauline M. Ahern entitled "Comparable
Earnings: New Life for an Old Precept" was published in the American Gas Association's

Financial Quarterly Review, Summer 1994. 1 also authored an article entitled "Why Performance-
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Based Incentives Are Essential" which was published in THE CITY GATE, Fall 1995, a magazine

published by the Pennsylvania Gas Association. I am a co-author, along with Pauline M. Ahern
and Richard A. Michelfelder, an article entitled, “New Approach to Estimating the Cost of

Common Equity Capital for Public Utilities”, which is forthcoming in the JOURNAL OF

REGULATORY ECONOMICS.

I have appeared as a guest speaker before an annual convention of the Mid-American Cable
Television Association in Kansas City, Missouri and as a guest panelist on the small water
companies' operation seminar of the National Association of Water Companies' 77th Annual
Convention in Hollywood, Florida. 1 addressed the Second Annual Seminar on Regulation of
Water Utilities sponsored by N.A.R.U.C., at the University of South Florida's St. Petersburg
campus. | have spoken on fair rate of return to the Third and Fourth Annual Utilities Conferences,
as well as the special conference on the cost of capital in El Paso, Texas sponsored by New Mexico
State University. [n 1983 I also made a presentation on the Cost of Capital in Atlantic City, New
Jersey, at a seminar co-sponsored by Temple University. 1 have also addressed the Public Utility
Law Section of the American Bar Association's Third Institute on Fundamentals of Ratemaking
which was held in Washington, D.C. and 1 addressed a Conference on Cable Television sponsored
by The University of Texas School of Law at Austin, Texas. Also, I addressed a meeting of the
New England Water Works Association at Boxborough, Massachusetts, on the subject of Enterprise
Financing. In addition, T was a speaker and mock witness in three different Utility Workshops for
Attorneys sponsored by the Financial Accounting Institute held in Boston and Washington, D.C. I
also was on a panel at the 23rd Financial Forum sponsored by the National Society of Rate of

Return Analysts. The topic was Rate of Return Determination in the Diversified and/or Partially
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Deregulated Environment. [ addressed the 83rd Annual Meeting of the Pennsylvania Gas
Association in Hershey, PA. My topic was the Cost of Capital Implications of Demand Side
Management. In June 1993, I lectured on the cost of capital at the American Gas Association's Gas
Rate Fundamentals Course. In October 1993, I was a guest speaker at the University of
Wisconsin's Center for Public Utilities -- my topic was "Diversification and Corporate
Restructuring in the Electric Utility Industry - Trends and Cost of Capital Implications." In
October 1994, 1 was a guest speaker on a panel at the Fourteenth Annual Electric & Natural Gas
Conference in Atlanta, Ga., sponsored by the Bonbright Utilities Center of the University of
Georgia and the Georgia Public Service Commission. The panel topic was "Responses to
Competition and Incentive Rates." In October 1994, I was a guest speaker on a panel at a
conference and workshop called "Navigating the Shoals of Cable Rate Regulation” sponsored by
EXNET in Washington, D.C. The panel topic was "Rate of Return." Also, in March 1995, was a
guest speaker on a panel at a conference entitled, "Current Issues Challenging the Regulatory
Process" sponsored by New Mexico State University - Center for Public Utilities. My panel topic
concerned the electric industry and was titled, "Impact of a Competitive Structure on the Financial
Markets". In May 1995, I was a guest speaker at the 87th Annual Meeting of the Pennsylvania Gas
Association in Hershey, PA. My topic was "The Pennsylvania Economy and Utility Regulation:
Impact on Industry, Consumers and Investors.” In May 1996, [ was on a panel at the 28th Financial
Forum of the Society of Utility and Regulatory Financial Analysts. The panel's topic was
"Revisiting the Risk Premium Approach" and was held in Richmond, Virginia. From 1996 through
2005, 1 participated as an instructor in 2-3 seminars per year on the “Basics of Regulation” (and the

ratemaking process in a changing environment) and also in a program called “A Step Beyond the
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Basics”, all sponsored by New Mexico State University's Center for Public Utilities and NARUC.
In March 2002, I was a guest speaker before the Rate and Strategic Issues Committee of the
American Gas Association in St. Petersburg, Florida. My topic was Rate of Return Strategies. In
December 2002, I was a guest speaker at a seminar entitled, “Service Innovations and Revenue
Enhancements for the Energy Distribution Business” sponsored by the American Gas Association
in Washington, DC. My topic was “The Impact of Volatile Energy Markets on Rate of Return
Strategies”. In February 2003, I spoke at the Rutgers University-Camden, NJ M.B.A. Speaker
Series. I addressed M.B.A. students and interested faculty on the role of the expert witness in the
public utility ratemaking process. In November 2003, 2004, 2007, 2008 and 2010 and 2011, by
invitation, I was a Guest Professor at Rutgers University — Camden for classes of undergraduate
and graduate level accounting and finance students. In October 2006, I made a presentation entitled
“Mergers & Acquisitions: A Regulatory Perspective™ at the Bonbright Center Electric and Natural
Gas Conference at the University of Georgia. In February 2008, I taught a course entitled, “The
Basics of Cost of Capital Analysis” in Albuquerque, NM as part of a program entitled, “More Basic

Practical Training” sponsored by New Mexico State University’s Center for Public Utilities.



Table of Contents
to the Financial Supporting Exhibits
of Frank J. Hanley

Schedule No.
Excerpt from Merriam-Webster Dictionary FJH-1
Excerpt from The Washington Post, May 23, 2011 FJH-2
Excerpt from Wikipedia.com FJH-3
Excerpt from Principles of Corporate Finance (1996) FJH-4

Excerpt from Capital Investment and Financial Decisions (1986) FJH-5




Schedule FJH-1
Page 10f3

Extraordinary - Definition and More from the Free Merriam-Webster D... htp://www.merriam-webster.com/dictionar y/extraordinary

Word Games | Word of the Day ©  NewWords & Slang | Video &

Merriam-
Webs

extraordinary E

Frpolares

extraordinary 3
3 BHTRIES FOUND:
Test Your Yocabulary PR
Take Our 10-Quesiion Quiz ;

extonordingry (adjective}
exsimordimary ruy (nom)

extrardinesy writ {noun)

Adx bp Gougle

State Farm Aoty nsurance

Sign Up YHh Amerdes’s 81 Anto Tnsurer. Ged A Free Quate Online,
wwwstmglann com

ex-traot-di-nary € .4
k- oeor-da- nee-8, ek-ir- b1\

Definifion ot EXTRAORDINARY F ke

1 & : poing beyond what is usugl, repulsr, or customary <exrraoadimary

powers>
Mame That Thing
Our Veaal Yozab Quiz
Test Your Knowledge »

b : exceptional 10 8 very msrked exient <exfraonfinaey besuty>

¢ of a fimancial trovsaction 1 NONRECURRING

2 :employed for of sent on & special imction o7 service <un smbassadar
cxirvordinary>

Joio Us on FB & Twitter

inoraben Get the Word of the Day and More
ex-traordi-nan-nms ] moaw Facebook | Twiter

- es-irmardinndly 4§ mderh

& See extsamidinary defived far English-lavguage leamners »
See extravrdisicy defined fiw kids
A Kiss ts 6 Lovely Trick..”
Exumples of EXTRACRDINARY {& Otber Word Wisdom)
¥ Teop 1D Favorite Quotations About Wordy

The hers made an cx tinary discovery.

Wards for Un¢cemmon Thinps That
Scare
Top 16 Ususuai Phobas

The race is an exrronrdinary evem,

A polymer besed on the elastic protein that enables fless o perform their
extrovrdiiary jumping feals has beea symhesized. The mawrial ... is,
perheps unsorpsisingly, cubbery and highty resiliens; indeed, some ol its

Thctionary projerlies exceed e of 8 inoicrial used w make bouncy bals for the
vt Playprovnd. —Rosamund Daw, Naiare, 13 Oct. 2003
i ) +] e “Referendum”
T a— 3 When Greece smuaced & swprise decision 1o
Origls of EXTRAORIINARY buld .. mam

Middie English exrranniinarie, from Latinexiroordingriss, frem extre
ortfinem oid of course, from extra + ardinem, accusative of ondin-, onde
order

Cint Thao nens! First Known Use: | Sth century

Relmed 10 EXTRAORDINARY

1of3 11/8/2011 9:36 AM



Extraordinary ~ Definition and More from the Free Merriam- Webster D...

http:/iw

Synonymas; abeream, abervaied, abrovmal, wnennalos, atepical, especial,
exveeding, extranrdingire, exeaprinnal, freak, odd, pecudiar, gheadeenal,
pCeTIRNEL, Fare, SINGUIN, UUCORNTRM, BRSO, mHqui, usial,

mrw onjed

AMGUYmS; COMTHIL, CUdomir y, nerisal, urv.lin.‘t:}‘, l}]1icui, TNz,

wresteaurdinacy, vl

] more

Learn More Absut EXTRADRDINARY

Thesauns: A sypoewans and saones for "estraolinare”

Spanish-English Dictansry: Transiation ni™ exmaordinmy”

Browie

Nex1 Word in the Dictionary estraocdimacy ray
Previtns Waord in e Dictionary: extraordinaire
Alt Words Near: oxtraurdinuey

€€ Seen & Heard »?

What mode you want 10 look up extracndinary? Please tell us where v reid or
heard i (including the guete, if poasibie).
5 comunens Add 5 romrmein
Lynerrr Toeifel Clark - Works s Daviz School District

Extraordinary is a wirengs woud. [I's mesning iz sxceptionsl, boier tham
normal - bkl is seundy Bke the opposite. Exm Ordinary - just Mors
ardinary than wual - which sooads fike » bad teng.

8+ Lake - April §2 w0 7:232m

Beply -

Jana Lied

My fmily has had discuzsions sbaul words like didt. For
instance, when they sey an minpime had 2 “newr mise” does tha
i they newly mireed bt unfernmuiely ctathed?

3 - Like - Aril 12 81 7:22pm

Reply

Saticlla Mac Slarcel lones
what makBs youwi extra ordinary peroh?

Repiy~ 2 dike - Al 12 s 3:35am
Alsilnlioh {sais
Hai

Raply - Like - My 1641 10:49un

Aiew 2 more

Facebook vucial phayl

Yiew Seen & Weard hiphlights from smound the site »

L lnl.s Memiaun-Websier en Facdbook

Scheduie FJH-1
Page 2 of 3

ww.merriam-webster.comvdictionary/extraordinary

@ingMe

Downioad for free today!

.1
D Prone I Andeos @ BlackBerry

D e Mo |
o Abouias
 Privug Bofi,

Phane
J iPad
! Androidd New!

- nawsmaxkealth.oon

These 4
Things

: Happen
Right
Before a
Heart Att:

P s

The Merriam-Webster Learning English? Qhur Dictionary, Visit Our Store
Unabridged Dictionary We tan help. On Your Devices P Mugs
Onkine socess 10 @ fegendacy Vit our frec site denigned  Meriam-Webster, + T-5hins
resource esprcinlly for leamers ond With Waice Seanh * Baby & Toddler
Log In or Sign Up » seachevs of Englal Get the Free Appst » = Pt Bonds
LearerDicinmary.com » * Totes
* & More

11/8/2011 9:36 AM




Extraordinary - Definition and More from the Free Merriam- Webster D...

Jof3

Join Us Bookstore: Digital and Print
Meenam-Webster Mernam-Webster Merriam-YWebster references for Mobile, Kindle,
on Twnter » on Facebook » print, and more. Sce all »

Home Heip Atow Us Shop BrowserTools  Advenising lafo

Prnacy Poley  Comtact Us

& 2011 Mesriam-Webszs, Inconporaied

Schedule FJH-1
Page 30of3

http://www.merriam-webster.com/dictionary/extraordinary

Other Merriam-Webster Dictionaries

Webster's Unabridged Diclionary » Leamer's ESL Dictionary »

WordCenral for Kids » Visual Dictionary »
Browse the Diconary
Browse the Thosauns
Browse the Sparish-English Dictionary
Browse e Medical Dictonary
Browac e Comcnse Encyclopedin

11/8/2011 9:36 AM




Schedule FJH-2
Page 1 0f 3

Joplin, Missouri, tornado was rare 'multi-vortex' with multiple cyclones... http://blog.cleveland.com/nationworld impact/print.html?entry=/2011/...

B
CLEVELAND.COM

Everything Cleveland

Joplin, Missouri, tornado was rare 'multi-vortex’ with multiple cyclones in funnel

Published: Monday, May 23,2011, 10:32 PM  Updated: Monday, May 23, 2011, 10:36 PM

The Washington Post
By
The Washington Post

Brian Vastag and Ed O'Keefe, Washington Post

JOPLIN, Mo. -- The extraordinary Joplin twister —- the
single deadliest tornado since officials began keeping
records in 1950 -- was a rare destructive phenomenon
known as a "multi-vortex,™ hiding two or more cyclones

within the wider wind funnel.

Sunday's storm smashed the southwest Missouri ciry's
hospital, left nothing but splintered trees where
neighborhoods once stood, and killed at least 116, with

the death toll expected to rise. The storm injured another

View fidl skze Associated Press ‘

500 and damaged or destroyed at least 2,000 buildings.
i Kathleen Kebey, o canine rescue specialist with the Musouri Task Force One search-

. and-rescue team, guides g live-find dog named ChicoDog through the wreckage of a public

housing complex in Joplin, Mo., Monday, May 23, 2011. A destructive tomado swepl through

Joplin on Sunday evening, killing st least 116 and injuring hundreds more. !

country in April, this latest disaster has experts asking g

Added 10 the record 875 tornadoes that tore across the

why 2011 has spawned so many deadly storms. While
researchers sort out the causes for this year's record-breaking scason, one thing is certain: Unusually big twisters are blasting through heavily

populated areas.

“We have had more F4's and F5's than in past years," said Jack Hayes, director of the National Weather Service, referring to the two most

destructive categories of tornadoes. And instead of touching down in farms and fields, storms have hit cities like Joplin and Tuscalocsa, Ala,

An emerging body of research points to a eyclical drop in temperatures in the Pacific Ocean as part of the answer. Called La Nina, the cycle
lasts at least five months and repeats every three to five years, This year La Nina is pushing a strong North American jetstream cast and
south, alktering prevailing winds. The jetstream’s river of cool air high in the atmosphere pulls warmer, more humid air from the ground

upwards, forming thunderstorm "super-cells."

Such a pattern drove the outbreak of more than 300 tomadoes that swept from Mississippi to Tennessec in late April, killing at least 3635,
cxperts say. But it's 100 early for them to know whether La Nina alone accounts for what is shaping up to be a disastrously record-breaking
tomado season, said tomado expert Grady Dixon of Mississippi State University, "La Nina is probably part of it," he said. "But it's not the

only reason."”
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Tomado experts predicted a devastating season this yeat, and many have begun studying whether plobel climate chanpe is driving more

{requent — and more itense -- tornado-spawning thunderstorms. Such work is st an early stage, making it difficull to draw conclusions.

*This will be & rich topic of research in the coming years,” said Russell Schneider, director of the Storm Prediction Cunter, part of the

National Oceanic and Atmospheric Administration in Norman, Okla.

‘Warm air, moisture, and specific wind patterns are the deadly ingredients that mix together to form tornadoes, and climate change impacts at

fvast one of them by increasing the amount of moisture the air ean hold,

*Climate chanpe could be boosting one of those ingredients (for tornadees), but it depends on how these ingredients come together,” said

Robert Henson, a meteorologist at the University Corporation for Atmespheric Research.

The intense twister that whipped through Joplin on Sunday spun with windspeeds approaching 200 miles per hour, ranking it as an F4, just
below the top of the tornado scale. The death toll on Monday stood at 116, according to the Assoelated Press, increasing to 481 the number

killed in tornadoes this spring with five weeks until the tradttional end of the season.

"We are now on pace for a record year for tornado fatalities” since national record-keeping began in 1950, said Schaeider.

The April total of 875 U.S. 1ornadoes shattered the previous record of 267 set in April 1974, The first two weeks of May were relatively
quiet until this weekend's outbreak of tornadoes.

The extraordimary Joplin twister touched down just west of town at 5:41 p.m. and blasted a path of destruction some three-quarters of a mile
wide and six miles long, ripping into a hospitul, crushing cars, and leaving nothing but splintered tree trunks where neighborhoods once stood,

Reuters reported.

Tornado experts said the huge funnel cloud hid within i two or more swirling cyclones, a phenomenon known as a “multi-vortex” or "wedge
vortex" tornado. The centers of such intense wind funnels become unstable, wobble, and spin out two to six smaller twisters from within.
The short-lived but intense sub-twisters dance around the edge of the cloud, spinning up to 80 miles per hour faster than the wider mother

funnel, said Emest Apee, a tornado researcher at Purdve University,

Sueh tornadoes often blaze a peculiar destructive path that flattens buikdings on one edge of the funnel while nearby structures survive

relatively unscathed,

In an online video filmed by a survivor of the Joplin tornado, the blasting roar of the stonn quicts for a few seconds before a second roar

arrives - a tell-lake sign of a multi-vartex tomado, Agee sail,

Mississippi State's Dixon was following the violent "supercel” thunderstorm with eight students in a van just outside Joplin when they hroke
off the chase.

"We let it go,” said Dixon, an atmospheric scientist. *It was just getting too unsafe.”

The windows of their van open, Dixon and the students felt blasts of warm air as they followed the backside of the supercell - a sign of an
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unusually violent storm, Dixon said, "Normally it's cold air on the backside. So we knew it was gomng to be a big storm. But when we left it .

.. we didn't think it was going to be catastrophic,”

Over the past decade, deeper understanding of how tomadoes form and move - coupled with advanced radar that can detect tell-tale swirls at
the center of a storm - have lengthened tomado warning lead times broadcasted by the National Weather Service. On Sunday, the service
announced a tomado warning for Joplin at 5:17 p.m., with the twister touching down 24 minutes later - a "phenomenal" lead time, Dixon

said. The nationwide average is 14 minutes, according to the National Weather Service,

Despite this warning, the huge tomado is likely to set a record for the deadliest single tornado in U.S. history. The previous most deadly
tomado on record killed 116 people in Flint, Mich., in 1953, an extraordinary year that also saw 114 die in a tornedo in Waco, Texas, while

90 perished in o Worcester, Mass., twister that June.

Sunday's deadly storms come during a busy stretch for the Federal Emergency Management Agency, which is already responding to 11 other

tornado-related federal disasters this year.

As of Monday, FEMA said it had paid out $79 million this ycar to more than 20,000 tornade survivors and another $3.3 milhion to cities and
towns to begin rebuilding schools, libraries, firchouses and other public buildings destroyed by twisters. More requests to rebuild public

infrastructure are expected in the coming weeks, a spokeswoman said.

FEMA said survivors of Sunday's storms are already eligible to apply for aid, after two affected counties were added to a previous disaster

declaration for Missouri,

© 2011 cleveland.com. All rights reserved.
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2011 Joplin tornado

From Wikipedia, the free encyclopedia

The 2011 Joplin tornade was a devastating EF3
multiple-vortex tornado that struck Joplin,
Missouri, USA late in the afternoon of Sunday,
May 22, 2011. It was part of a larger late-May
tornado outbreak sequence and reached a
maximum width of in excess of 1 mile (1.6 km)
during its path through the southern part of the
city.PB! Jt rapidly intensified and tracked eastward
across the city, and then continued eastward
across Interstate 44 into rural portions of Jasper
County and Newton County.[*] This was the third
tornado to strike Joplin since May 1971.51 Along
with the Tri-State Tornado and the 1896 St. Louis
-East St. Louis tornado, it ranks as one of
Missouri's and America's deadliest tornadoes and
is also the costliest single tornado in US history;
the cost to rebuild Joplin could reach $3 billion.[®!
[V 1t was the first F5 or EFS tornado in Missouri
since the Ruskin Heights tornado struck south of
Kansas City in 1957. It is also only the second F5
or EF5 tornado in Missouri history dating back to
1950. The May 2011 tornado was the deadliest
tornado to hit the United States since 1947 - the
seventh-deadliest single tornado in U.S. history,
and 27th-deadliest in World history. As of July 8,
officials reported that 162 people died from the
tornado, with another killed by a lightning strike

during cleanup operations the next day.PIP]
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Coordinates: 37.060554°N 94 530938°W

Storm over Joplin as the tornado struck the city

Date:

Time:

Rating:
Damages:
Casualties:

Area
affected:

2011 Joplin tornado

May 22, 2011

5:34 — 6:12 p.m. CDT (2234 - 2312
UTC)

EF5 tornado
$2.8 billion (2011 USD)
159 (+3 indirect, 1 non-tornadic)!"*

Joplin, Missouri (part of a larger
outbreak)

The insurance payout is expected to be $2.2 billion—the highest insurance payout in Missouri history
and higher than the previous record of $2 billion in the April 10, 2001 hail storm (which has been billed
as the costliest hail storm in history as it swept along the I-70 corridor from Kansas to Illinois).[m]
Estimates eatlier stated Joplin damage could be $3 billion. Through July 15, 2011, there were 16,656

claims.['!]
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m 5 External links

Impact

- US Army Corps of Engineers map
showing the extent of damage,

Radar map

(http://wwwé.ncde.noaa. gov/cgi-
win/wwcgi.dll?
wwNNexrad~SelectedImage~20110522-
at 6:08 PM local

it o AR Dl WG Eimataal A Thi W

US Weather Service precipitation

: map for the 24 hours ending 7 am,
| May 23. Joplin is in the red/vellow
area in southwest Missouri
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A preliminary survey of the tornado damage by the National
Weather Service office in Springfield, Missouri, began on May
23, The initial survey confirmed a violent tornado rated as a high
-end EF4. Subsequent damage surveys, however, found evidence
of more intense damage, and so the tornado was upgraded to an
EF5¥! with estimated winds over 200 mph (320 km/h), peaking
at 225 to 250 mph (362 to 402 km/h).["?]

The tornado initially touched down just east of the Kansas state
line near the end of 32nd Street (37.056958°N 94.588423°W) at
5:34 p.m. CDT (2234 UTC) and tracked just north of due east.!*!
Damage was minor in the rural areas southwest of Joplin, with
only minor tree damage. As the tornado tracked into the
southwest corner of Joplin near Twin Hills Country Club,
damage was generally moderate with sorne severe damage.
Many houses sustained significant damage in the area, including
total roof loss. Damage in that area was rated EF2 to EF3.[!

The tornado intensified greatly as it entered a more densely
populated portion of the city at about 5:41 p.m. CDT (2241
UTC) and damage became very widespread and catastrophic as it
entered residential subdivisions in southwest Joplin. In addition,
St. John's Regional Medical Center (37.060554°N 94.530938°W)
in the same area was heavily damaged with many windows and
the exterior walls
damaged and the upper
floors destroyed. Several
fatalities were reported
there. While it has been
reported that the entire
hospital was shifted 4
inches (100 mm) off its
foundation,[”] the
hospital's president has
been unable to confirm
this as fact.l'*! Virtually
every house in that area
near McClelland

Damage to St. John's hospital

Boulevard and 26th Street was flattened, and some were blown
away in the area as well. Trees sustained severe debarking, a
nursing home and a church school in southwest Joplin were also

http://en.wikipedia.org/wiki/2011_Joplin_tornado
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flattened and several other schools were heavily damaged. At
and just north of St. John's is the beginning of the EF5 damage
corridor, with EF4 damage elsewhere in the area.!'’)

As the tornado tracked eastward, it intensified even more as it
crossed Main Street between 20th and 26th Streets. Virtually - —
every business along that stretch was heavily damaged or - Aerial view of the St. John's hospital
destroyed and several institutional buildings were destroyed. 1t Campus

tracked just south of downtown, narrowly missing it. More
houses were flattened or blown away and trees continued to be
debarked. Two large apartment buildings were destroyed, as well
as Franklin Technology Center and Joplin High School. No one
was in the high school at the time and the high school graduation
ceremonies held about 3 miles (4.8 km) 1o the north at Missouri
Southern State University had concluded shortly before the

storm ") It approached Range Line Road, the main commercial
strip in the eastern part of Joplin, near 20th Street. Damage in
this area was rated as a low-end EF5.’?!

¢ Destroyed area in tornado path.

The tornado peaked in intensity as it crossed Range Line Road.
In that corridor between about 13th and 32nd Streets (37.05528°N 94.478452°W), the damage continued
to be very intense and the tornado was at its widest at this point, being nearly ! mile (1.6 km) wide. As
the tornado hit the Pizza Hut at 1901 South Range Line Road (37.070451°N 94 .477272°W) store
manager Christopher Lucas herded four employees and 15 customers into a walk in freezer. Since the
door could not be shut Lucas wrapped a bungee cable holding the door shut around his arm until being
sucked into the tornado where he died.['!"®! Some of the many severely affected buildings include
Walmart Supercenter #59, a Home Depot store, and numerous other restaurants, all of which were
flattened. Engineers later criticized the tilt up construction practice in the Home Depot in which all but
two of its walls collapsed in domino effect after the tornado lifted the roof-—killing seven people in the
front of the store although 28 people in the back of the store survived when those walls collapsed
outwards. The Walmart and nearby Academy Sports had a different concrete block construction and
their walls survived although they lost their roofs. Three people died in the Walmart but 200 survived.
Home Depot officials said they disagreed with the study published by The Kansas City Star and said
they would use the tilt up practice when they rebuild the Joplin store.l'” Heavy objects, including
concrete bumpers and large trucks, were tossed a significant distance, as far as 1/8 mile (200 m) away
from the parking lots along Range Line. Many fatalities occurred in this area. Damage in this area was

rated as a high-end EF5.[1213]

Extreme damage continued in the area of Duquesne Road in southeast Joplin. Many houses and
industrial and commercial buildings were flattened in this area as well. The industrial park near the
corner of 20th and Duquesne was especially hard hit with nearly every building flattened. One of the
many warehouses affected was a Cummins warehouse, which was a concrete block and steel building
which was destroyed. Damage in this area was mostly rated EF4, with the EF5 damage area ending in

the western part of the industrial park.®

It then continued on an east to east-southeast trajectory towards Interstate 44 where it weakened;
nonetheless, vehicles were flipped and mangled near the U.S. Route 71 (Exit 11) interchange. The
weakened tornado continued to track into the rural areas of southeastern Jasper County and northeastern
Newton County where damage was generally minor to moderate. The tornado lifted east of Diamond at

http://en. wikipedia.org/wiki/2011 Joplin_tornado 11/7/2011
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6:12 p.m. CDT (2312 UTC) according 1o aerial surveys. The tomado's total track length was at least
22.1 miles (35.6 km) long.P’! A separate EF2 tornado touched down near Wentworth from the same
supercell about 25 miles (40 km) east-southeast of Joplin.[”)

Many people were reported to have been trapped in destroyed houses. Seventeen people were rescued
from the rubble the day after the tornado struck.!?"!

According to the local branch of the American Red Cross, about 25% of Joplin was destroyed, but the
town's emergency manager stated that the number was between 10% and 20%, with roughly 2,000
buildings destroyed.?"*¥ According to the National Weather Service, emergency managers reported
damage to 75% of Joplin.**} Communications were lost in the community and power was knocked out
to many areas.'**"2%] In total, nearly 7,000 houses were destroyed (most of which were flattened or
blown away) and over 850 others were da.maged.m]

The catastrophe and risk modeling firm Eqgecat, Inc. has estimated the damage at one billion to three
billion USD, but noted that the true damage is not yet known, since the firm does not have access to data

on uninsured losses.?®!

Casualties

As of September 20, 201 1, the death toll from the tomado is up
to 162 known deaths directly linked to the tornado. In addition to
the tornado deaths, a policeman was struck by lightning and
killed while assisting with recovery and cleanup efforts the day
after the storm.”?”! Shortly after the tomado, authorities had
listed 1,300 people as missing, but the number quickly dwindled

as they were accounted for. 28129130]

The Missouri Emergency Management Agency reported more

than 990 injured.®""*?! Out of 146 sets of remains recovered Damage in Joplin one day after the
from the rubble, 134 victims had been positively identified on tornado.

June 1.1 Duye to the horrific injuries suffered by some victims,
some different sets of remains were from a single person.*! On June 2 it was announced that four more
victims had died.”*® 1t was the deadliest U.S. tornado since that of April 9, 1947 in Woodward,

Oklahoma and surrounding locations, and the seventh deadliest tornado in U.S. history.* It was also
the first single tormado since the June 8, 1953 tornado in Flint, Michigan, to have 100 or more associated

fatalities.’")

Six people were killed when the hospital was struck by the tornado. Five of those deaths were patients
on ventilators who died after the building lost power and a backup generator did not work.*®! The sixth
fatality was a hospital visitor.*”!

The Joplin Globe reported that 54 percent of the people died in their residences, 32 percent died in non-
residential areas and 14 percent died in vehicles or cutdoors. Joplin officials after the tomado announced
plans to require hurricane ties or other fasteners between the houses and their foundation (devices add

http://en.wikipedia.org/wiki/2011_Joplin_tornado 11/7/2011
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about $600 to the construction costs). Officials rejected a proposal to require concrete basements in new
houses. Officials noted that only 28 percent of Joplin's new homes had basements as of 2009 compared

with 38 percent two decades before.*®!

In addition to the deaths directly attribuied to the tornado a Riverside, Missouri police officer assisting

in the response was killed on May 23 a day after when he was struck by lightning.

Officials said they rescued 944 pets and reunited 292 with owners.

[39]

On 10 June 2011, it was announced that a week after the tornado, a rare fungal infection, Zygomycosis,
has been noted to cause at least eight serious cases of wound infection among the injured survivors,

confirmed by reports to the Missouri Department of Health and Senior Services.!!!

Response

Immediately following the disaster, emergency responders were
deployed within and to the city to undertake search and rescue
efforts. Governor Jay Nixon declared a state of emergency for
the Joplin area shortly afier the tornado hit, and ordered Missouri
National Guard troops to the city.**! By May 23, Missouri Task
Force One {(consisting of 85 personnel, four dogs, and heavy
equipment) arrived and began searching for missing persons.
Five heavy rescue teams were also sent to the city a day later.
Within two days, numerous agencies arrived to assist residents in
the recovery process. The National Guard deployed 191
personnel and placed 2,000 more on standby to be deployed if
needed. In addition, the Missouri State Highway Patrol provided
180 troopers to assist the Joplin Police Department and other
local agencies with law enforcement, rescue, and recovery efforts
which also included the deployment of five ambulance strike
teams, and a total of 25 ambulances in the affected area on May
24,132

 President Obama greets Hugh Hills,

¢ floor and half the first floor of his
house.

85, in front of his home on May 29,
2011. Hills hid in a closet during the
tornado, which destroyed the second

With communications down, temporary cell towers had to be constructed. By May 24, three towers

owned by AT&T and Sprint had been restored.*”!

East of Joplin, a Risk Management Plan facility released 3,000 to 5,000 pounds (1,400 to 2,300 kg) of

anhydrous ammonia; it was contained within two days.1*%}

President Barack Obama toured the community on May 29, flying into Joplin Regional Airport and
speaking at a memorial at the Taylor Performing Arts Center at Missouri Southern State University
about two miles (3 km) north of the worst of the devastation.?! Obama had been on a state visit to
Europe at the time of the storm. Members of the controversial Westboro Baptist Church were also
scheduled to protest the same day in Joplin, but they did not show up. There was a massive counter
protest that was organized in response to the Westboro protest, in which thousands of protesters showed

up holding signs saying, "God Loves Joplin" and "We Support You Joplin.

http://en.wikipedia.org/wiki/2011_Joplin tornado
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On June 1 Home Depot said it would have a new temporary 30,000-square-foot (2,800 m?) building
built and operational within two weeks. In the meantime, it had opened for business in the parking lot of
its demolished building.!**) On June 20 it opened a temporary 60,000-square-foot (5,600 m?) building
constructed by Home Depot’s disaster recovery tearn. !

More than 17,000 insurance claims had been filed by mid-June. The impact on the insurance industry is
not so much the number of claims, but the cumulative effect of such a large number of total losses. More
than 2500 local people employed in insurance have been involved in some capacity. It is assumed that
State Farm will assume the largest share of these losses, having market share of 27% for homeowners

insurance and 21% for automobile insurance. %!

See also

List of F5 and EF5 tornadoes

List of North American tomadoes and tornado outbreaks
List of tomadoes causing 100 or more deaths

Tornado intensity and damage

Tornado records

Tomadoes of 2011
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Long before the development of modern theories linking risk and expected return,
smart financial managers adjusted for risk in capital budgeting. They realized intu-
iively that, other things being equal, risky projects are less desirable than safe ones.
Therefore financial managers demanded a higher rate of return from risky projects,
or they based their decisions on conservative estimates of the cash flows.

Vartous rules of thumb are often used to make these risk adjustments. For exam-
ple, many companies estimate the rate of return required by investors in their securi-
ties and use the company cost of capital to discount the cash flows on all new proj-
ects. Since investors require a higher rate of return from a very risky company, such
a firm will have a higher company cost of capital and will set a higher discount rate
for its new investment opportunities. For example, in Table 8-1 we estimated that in-
vestors expected a rate of return of .163 or about 16.5 percent from Microsoft com-
mon stock. Therefore, according to the company cost of capital rule, Microsoft should
have been using a 16.5 percent discount rate to compute project net present values.!

This is a step in the right direcoon. Even though we can't measure risk or the
expected return on risky securides with absolute precision, it is still reasonable to as-
sert that Microsoft faced more risk than the average firm and, therefore, should have
demanded a higher rate of return from its capital investments.

Bur the company cost of capital rule can also get a firm into trouble if the new
projects are more or less risky than its existing business. Each project should be eval-
uated at its ezm opportunity cost of capital. This is a clear implication of the value-
addidvity principle introduced in Chapter 7. For a firm composed of assets A and B,
the firm value is

Firm value = PV(AB) = PV(A) + PV(B) = sum of separate asset values

Here PV(A) and PV(B) are valued just as if they were mini-firms in which stock-
holders could invest directly. Investors would value A by discounting its forecasted
cash flows at a rate reflecting the risk of A. They would value B by discounting ata
rate reflecting the risk of B. The two discount rates will, in general, be different.

IMicrosoft did not use any significant amount of debr financing, Thus its cost of capital is the rate of re-
turn jnvestors expect on its common stock. The complications caused by debr are discussed larer in this
chaprer.



CHAPTER 9: Capital Budgeting and Risk

Figure 9-1 A compari-
son between the com-
pany cost of capital rule
and the required return
under the capital asset
pricing model.
Microsoft’'s company cost
of capital is about 16.5
percent. This is the cor-
rect discount rate only if
the project beta is 1.23.
in general, the correct
discount rate increases
as project beta increases,
Microsoft should accept
projects with rates of re-
turn abave the security
market line relating re-
quired return to beta.

r

{required return)

6.0

-, Security market line showi_ng

Average beta of the firm's assets = 1,23
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Project beta

If the firm considers investing in a third project C, it should also value C as if C
were a mini-firm. That is, the firm should discount the cash flows of C at the ex-
pected rate of return thar investors would demand to make a separate investment in
C. The true cost of capital depends on the use to which the capital is put.

This means that Microsoft should accept any project that more than compen-
sates for the project’s beta. In other words, Microsoft should aceept any project lying
above the upward-sloping line that links expected return to risk in Figure 9-1. If the
project has a high risk, Microsoft needs a higher prospective rerurn than if the proj-
ect has a low risk. Now contrast this with the company cost of capirtal rule, which is
to accept any project regardless of its risk as long as it offers a higher return than the
company’s cost of capital. In terms of Figure 9-1, the rule tells Microsoft to accept any
project above the horizontal cost-of-capital line, i.e., any project offering a return of
more than 16.5 percent.

It is clearly silly to suggest that Microsoft should demand the same rate of re-
turn from a very safe project as from z very risky one. If Microsoft used the company
cost of capital rule, it would reject many good low-risk projects and accept many poor
high-risk projects. It is also silly to suggest that just because Duke Power has a Jow
company cost of capital, it is justified in accepting projects that Microsoft would re-
ject. If you followed such a rule to its seemingly logical conclusion, you would think
it possible to enlarge the company’ investment opportunities by investing a large
sum in Treasury bills. That would make the common stock safe and create a low com-
pany cost of capital.2

The nodon that each company has some individual discount rate or cost of cap-
ital is widespread, but far from universal. Many firms require different returns from
different categories of investent. For example, discount rates might be set as fol-
lows:

*Tf the present value of an asser depended on the identity of the company that bought iz, present values
would not add up. Remember, a good project is a good project is 2 good project.
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Category Discount Rate
Speculative ventures 30%
New products 20%
Expansion of existing business 15% (company cost of capital)
Cost improvement, known rechnology 10%

The capital asset pricing model is widely used by large corporations to estimate
the discount rate. It states

Expected project return = r = r¢ + (project beta)(ry, — r¥)

To calculate this, you have to figure out the project beta. Before thinking about the
betas of individual projects, we will look at some problems you would encounter in
using beta to esdmate a company’s cost of capital. It turns out that beta is difficult to
measure accurately for an individual firm: Much greater accuracy can be achieved by
looking at an average of similar companies. But then we have to define similar,
Among other things, we will find that a firm’s borrowing policy affects its stock bera.
It would be misleading, e.g., to average the betas of Chrysler, which has been a heavy
borrower, and General Motors, which has generally borrowed less.

The company cost of capital is the correct discount rate for projects that have
the same risk as the company’s existing business but noz for those projects that are
safer or riskier than the company’s average. The problem is to judge the reladve
risks of the projects available to the firm. To handle that problem, we will need to
dig a little deeper and look at what features make some invesunents riskier than
others. After you know why AT&T stock has less market risk than, say, Ford Motor,
you will be in a better position to judge the relative risks of capital investment
opportunities.

There is still another complication: Project betas can shift over time. Some proj-
ects are safer in youth than in old age; others are riskier. In this case, what do we
mean by the project beta? There may be a separate beta for each year of the project’s
life. To put it another way, can we jump from the capital asset pricing model, which
looks out one period into the future, to the discounted-cash-flow formula that we de-
veloped in Chapters 2 and 6 for valuing long-lived assets? Most of the time it is safe
o do so, but you should be able to recognize and deal with the exceptions.

We will use the capital asset pricing model, or CAPM, throughout this chapter.
But don't infer that the CAPM is the last word on risk and return. The principles
and procedurcs covered in this chapter work just as well with other models such as
arbitrage pricing theory (APT). For example, we could have started with an APT es-
timate of the expected rate of return on Microsoft stock; the discussion of company
and project costs of capital would have followed exactly.

MEASURING BETAS

Suppose that you were considering an across-the-board expansion by your firm. Such
an investment would have about the same degree of risk as the existing business.
Therefore you should discount the projected flows at the company cost of capital. To
estimate that, you could begin by estimating the beta of the company’s stock.

An obvious way to measure the beta of the stock is to look at how its price has
responded in the past to market movements. For example, in Figure 9-22 and b we
have plotted monthly rates of return from AT&T and Hewlett-Packard against mar-
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Defining the Cost of Capital!

In the preceding chapter we concluded that, up to a limit, the use of financial
leverage can potentially increase the value of the firm, If we denote the propor-
tions of debt and equity which correspond to this limit by the letter L+, the latter
represents the firm’s optimal capital structure. And as we have assumed that the
goal of the firm is to maximize its market value (thereby maximizing the market
value of the stockholders’ equity as well), it follows that the firm should strive
to achieve that financing mix which it believes to be optimal in the long run.

In this chapter we turn our attention to the problem of defining the cost of
capital, that is a firm’s minimum required rate of return on new investment.
Initially we shall set out the theoretical arguments supporting the use of a
weighted average of the various sources of financing as the measure of the cost
of capital, the weights being determined by the proportion of each source in the
optimal capital structure, L *. In the following chapter we shall discuss the ways
in which each individual type of financing (debt, preferred stock, common
stock, retained earnings, etc.), can be measured, and conclude the discussion by
setting out a practical method for calculating the cost of capital using General
Motors Corporation and IBEM as examples.

We concentrate in this chapter and in the next one on defining and measur-
ing the cost of equity, debt and preferred stocks. The analysis of cost of other
sources of funds (e.g., accounts payable) is left to the end-of-chapter problems.

- FIRM’S COST OF CAPITAL VS INDIVIDUAL PROJECTS

COST OF CAPITAL .

The cost of capital and the discount rate are two concepts which are used
throughout the book interchangeably. However, there is a distinction between
the firm’s cost of capital and specific project’s cost of capital, Let us elaborate:
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Chapter 17 — Defining the Cost of Capital

Firmy’s Cost of Capital

The firm’s cost of capital is the discount rate employed to discount the
firm’s average cash flow, hence obtaining the value of the firm. It is also the
weighted average cost of capital, as we shall see below. The weighted average
cost of capital should be employed for project evaluation (i.e., calculating the
NPV) only in cases where the risk profile of the new project is a “carbon copy™
of the risk profile of the firm.

Specific Project’s Cost of Capital o

In any case where the risk profile of the individual projects differ from that
of the firm, an adjustment should be made in the required discount rate, to
reflect this deviation in the risk profile. To illustrate, suppose that the firm's
weighted average cost of capital is 20% and the risk-free interest rate is 10%.
The firm should discount the project’s average cash flows, in general, at the
20% discount rate, However, consider a case where the firm faces a project

whose cash flow is certain. What is the minimum required rate of return on this,

certain project? In this case it 15 clearly the 10% rate which reflects the oppor-
tunity cost that the firm could sam by investing its money in other safe assets.
Similarly, if the project under consideration is characterized by a very high risk,
the 20% discount rate may be insufficient and a higher discount rate should be
employed.

A Formal Analysis

For simplicity we assume a perpetual cash flow stream and no taxes.

However, the same results can be obtained for a non-perpetual cash flow

stream and when taxes exist, Let the firm’s average cash flow be X and its
market value be V. Hence there is some discount rate k which fulfills the
following equality

V=

~ [

Suppose now that the firm is considering a new investment whose initial
outlay is I. Should the firm accept the new project? The decision is, of course,
dependent on the average additioné;l cash flow AX due to the new project as
well as jts risk profile. Suppose that as a result of accepting the new project, we
obtain a new value for the firm ¥, given by,

yo= X Xt AX
Tk k¥ Ak

where X, = X + AXand k, = k + Ak is the appropriate new average cash

flow of the firm and its new discount rate. :
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The condition ¥, 2 V, is not a sufficient condition to accept the project,
The reason is that the firm invested $J, hence the project should be accepted
only if the value of the firm increases at least by [, Thus, the project should be

accepted if, and only if,

_ X+ AX

k + Ak
This condition can be rewritten as
X+ AX 2 kV, + kI + AkV, + AKI

2W+I (oritV,-V2z)

]
’

Dividing all terms by [ we obtain,

X AX kW, AkV,

i + 7 T + k + - + Ak
However, by definition we have, ¥, = X/k which implies that kV, = X.
Substitute X for £V, to obtain,

>

£+—A—X—;—{+J¥c+-—A—iV.,+Mc
I I I I

Cancelling out X/I from both sides finally yields,

éi;k+£\ﬁc+—‘ﬁ—k—Vn
I I

Since AX/Tis the additional required return on the new investment, we can
write an equality sign to obtain the minimum required rate of return on the new
investment:

=k+Ak+-AIi'V.,

"‘Iﬁl

To sum up, if AX/[is equal to the sum of right hand side terms, one is
exactly indifferent regarding accepting or rejecting the project since in this case
V, is exactly equal to V. + I. In other words, the NPV of the project given by
(Vi — V,) — Iis precisely zero. If AX/Iis greater than this vatue we obtain a
positive NPV, namely ¥V, > V¥, + I and the project should certainly be
accepted. .

Let us analyze this implied project’s cost of capital. First note if Ak = 0, it
means that the new project is very similar in its risk profile to the firm's risk,
hence, the stockholders do not change their required discount rate. In this
specific case where the project’s risk is a carbon copy of the firm’s risk we have
AX/T = kand the firm’s discount rate which prevailed before taking the new
investment also serves as the project’s cost of capital.

If, on the other hand, Ak > 0, in order to justify the acceptance of the
project we should earn in addition to & also & risk premium equal to
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Ak + w%'—km V., to compensate for the additional risk due to the new project.

EXAMPLE

Assume that k = .10, X = $10, hence ¥, = X/k = 10/0.10 = $100. The
firm considers a new investment whose initial cash flow is J = $50. It is further
known that this project is very risky which will cause stockholders to increase
their discount rate from .10ta k, = k + Ak = .10 + .05 = .15. What is the
minimum required rate of return that the firm would require from the new
project?

Using our formula we obtain, “w

=k+Ak+-—é]5-— )

~

= .10 + .05 +9;—31100= 15 + .10 = .25

Since the firm invests = $50, a 25% return implies that AX should be at least
$12.5 (since $12.5/350 = .25) in order to make the project acceptable. Let us
check this result. If indeed AX = 12.5, we obtain,

v, = X _X+AX _10+125 25 _ o4
k, k + Ak .10 + .05 15
where ¥, is the value of the firm in the case where the new project is executed.

Thus, we indeed observe that at this critical point where the project’s NPV
is exactly equal to zero ¥, = V, + I = 100 + 50. If AX > $12.5 the project is
characterized by a positive NPV which implies that ¥, > ¥, + [, and the firm
should accept the project.

The above analysis reveals that if the specific project’s cost of capital is
given by AX/J which varies from one project to another in accordance with the
project’s risk profile. However, if the new project does not change the firm’s
risk profile, we obtain

AX _
I

Hence, the discount rate (which we shall identify later on as the firm’s weighted
average cost of capital) is also the project’s cast of capital.

While academicians as well ab practitioners agree that each project has its
own risk profile and hence its own discount rate, it is equally agreed upon that it
is difficult, if not impossible, to estimate a separate cost of capital to each
individual project, in particular in light of the fact that the future variability of
the cash flow of a potential project is unknown (namely, Ak is unknown).
Thus, it is common to estimate the weighted average cost of capital of the firm,

k  (where ¥, = LXE)

467




Schedule FJH-5
Page 7 of 7

iy
i
Lo 468 Chapter 17 — Defining the Cost of Capital ' Chapter .
[} '
i : as a first benchmark., In many cases (where Ak = 0) this estimate of the WwE Assun
. ; weighted average cost of capital is the suitable discount rate to be employed. required
e However, when management considers a project to be relatively risky (Ak > 0), 4: tothedi
i an additional risk premium should be added to the weighted average cost of i Ignc
LR capital. Similarly, if a project is less risky than the firm's risk (A% < 0), a “safety - firmean
. premium” should be deducted from the firm’s weighted average cost of capital. T 84 millic
i While we state various statistical methods (in the next chapter) to estimate the |+ dividend
I firm’s cost of capital, the additions or reductions from it due to a specific risk T5 15% (3%
1 profile of the project under consideration, remains mainly an art, which is g Col
i made by management, based on intuition and experience rather than scientific | investme
{ statistical methods. " thefirm
1 In most of the chapter we assume that the project has the same risk profile J75 60% by
Py as characterizes the firm (.e., Ak = 0). We explain why the weighted average 1w existing
S cost of capital is the appropriate discount rate, keeping in mind some changes in ¥ new inve
i the figure may be needed to reflect the specific risk profile of the project under s+ sharehol
i’ consideration. = thecostt
It The relationship between the cost of capital and firm's capital structure is o of the re
1B analyzed by means of a numerical example in the next section. [ which the
CO . that the ;
4 l k earnings
THE WEIGHTED AVERAGE COST OF CAPITAL f " returnor
BN B to pay a
Numerical Example 1 of the ols
l S+ 390,00
2 For simplicity, let us first assume that all new investments are financed in the 1% bythene
ii exact proportions of debt and equity given by the optimal financial structure, ‘1 ment sho
X L*. What is the cost of capital (discount rate) that the firm should use when * accepted
! evaluating a new project? Table 17.1 illustrates the case of a firm which has ‘ This
E adopted a policy of financing investments with 40% debt and 60% equity, which giv
i presumably on the assumption that this capital structure is optimal, given the is accepte
P firm’s risk-return profile. Thus its initial capital structure {column 1 of Table earned o
! 17.1) is comprised of $6 million of common stock yielding 15% in dividends, : leave the
and $4 million of bonds on which it pays 5% interest. To simplify the discussion dividend:
' unchange
o Table 17.1 Should t)
Before the New After the $44,000 r
New investment Investment New Invesiment 15 paid, w
3 3 3 decline fr
Capital Structure: Tefum on
Bonds (5%) 4,000,000 400,000 4,400,000 stockholc
Stock 6,000,000 600,000 6,600,000 » new bonc
Total 10,000,000 1,000,000 11,000,000 the firm’
Cash Flows: . the stock
Net Operating Income 1,100,000 110,000 1,210,000 yield rige
Interest 200,000 20,000 220,000 Now

Dividends 900,000 90,000 890,000 ' firm shot
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