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EXECUTIVE SUNMARY

In 1975 Deputy Secretary of Defense , William P. Clements , init iated

a major defense study—— ”Profit ‘76”. This study is illustrative of the

Defense Department ’s intense interest In corporate financial structure ,

and profitability iii the United States Defense Industry.

This independent study project (ISP) provides the reader with the

information to understanding “Profit ‘76” and similar analysis of the

industrial financial aspects of Weapons System Acquisition.

The independent study project (ISP) report should benefit the

reader in three ways, to wit:

(1) It provides a tutorial on corporate financial structures ,

reports and ratio analysis.

(2) Future financial decision making and collection of sta-

tistics are facilitated by the use of three bibliograp hies——namely, an

annotated listing of sources of business information , a “works cited”

list , and an annotated bibliography on leverage and profitability.

(3) Ratio analysis and rank correlations are performed on

twelve major defense contractors representing five industries: ship-

build ing, surface effect ship (SES) construction , electronics test

instrument , semiconductor manufacturing and weapons systems . The

contractors arc Litton Industries , Tenneco , Todd Shipyards , Hewlett—

Packard , Tektronlcs, National. Semiconductor , Texas Instruments , Inc.,

Raytheon Company, RCA Cortoratlii . Rockwell, Rohr In(lustries , Inc . and

Textron.

I L



Financial leverage (total debt/total assets) and profitability (net

income/stockholders equity) is charted for the period 1971 through 1975

for each corporation.

~~~~~~~~~~~~~~~~~~~~ i
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SECTION 1

INTRODUCTION

Background

On May 13, 1975 Deputy Secretary of Defense, William P. Cienients,

initiated a major Defense study—— ”Project ‘76”:

“The end result of the study effort must be improve-
ments in our profit policy which will directly and favorably
act to strengthen our competitive industrial base.” (I)

Today , as the “Profit ‘76” study nears completion, one of the

principle investigators, Mr. Dale R. Babione, writes that :

“DOD managers have suspected for some time that the
defense industrial base was suffering from a low level of
investment , and have attributed that low level in part to
a low level of profitability.” (2)

The high level of attention and sense of urgency of the “Profit ‘76”

study is evident by the active participation by the Joint Logistics

Commander , the Assistant Secretaries of the military departments and

ASD(I&L) and ASD (Comptroller). The study team gathered cost and invest—

ment data from companies holding defense contracts valued at approximately

$16 Billion. Additiona l data was collected from 200 other companies.

Purpose and Scop of Report

In order to appreciate the results of the “Profit ‘76” study, it is

necessary to have an understanding of corporate finance and the financial

~‘~ This notation will be used throughout t he  ri’port for sources of
quotations and major references. The number i the source listed
in the  b ib i  i i ; ;~r ap h y .

_ _ _ _ _  ____________________ 



posture of the corporations who comprise the U.S. defense industry.

The purpose of this independent study project is threefold:

a. Provide a tutorial on corporate financial structures, reports

and ratio analysis.

b. Present selected sources of business and financial informa-

tion.

c. Examine financial leverage and profitability in a dozen

selected defense contractors spread across five defense industry product

groups.

Each of the foregoing objectives will be accomplished using literature

easily obtainable from public library sources.

2 
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SECTION II

FINANCIAL ANALYSIS

A. The Balance Sheet

The key financial statements are the balance sheet and income statement.

The balance sheet is a snapshot picture of the value of a firm ’s assets ,

and of the claims on these assets at a particular point in time, usually

at year end. A simple balance sheet looks like this:

XYZ Corporation Balance Sheet ($ 000s)
December 31 , 1975

Assets
Current Assets (CA) 100

Other Assets (OA) 200

Total Assets (TA) $300

~ 9~iit ies

Current Liabilities (CL) 50

Long Term Debt (LTD) 25

Stockholders Equity (SE) 225

Total Equity (TE) $300

Assets are arranged in order of decreasing liquidity. Thus, current

assets might includ e cash, accounts receivable and inventories , whereas

other assets may consist of plant , equipment and iand.

The ana lysi s  of this report will focus on ~~~ equities portion of th~

balance sheet. Simply stated , the  e q u i t i e s s ide te l l s  who cl a ims wh at

3

_ _  _  -. -- --~. - .~-~--~.



proportion of the firm ’s assets. By accounting convention current liabili-

ties are those accounts, debts or other claims against assets, which are

payable within one year. Long term debt includes notes , bonds (debentures)

and mortgages whose matur i ty  date does not occur within a year. Total

debt (D) would represent  the sum of current and long—term debt. Equity,

or simply stockholders’ equity (SE) represents ownership rights in a

company. It is the excess of total tangible assets over total debt (D)

and is called net worth.

Preferred and common stock , cap itol surp lus , and retained earnings

are conventional, forms of equi ty.

B. The Income Sta tement

The income o~ o f i t  and loss statement , unlike the balance sheet ,

summarizes the profitability of the firm over a period of time. It is

extremely usefu l  in analyzing where the f i r m  is making its money. A

typical income statement might look like this:

Sales 224

Cost of Goods Sold (190)

G&A ( 20)
14

Earnings be fore  Interest  & Taxes
(EBIT) 2

Earnings before Taxes (EhT) 12

Taxes 5

Net Income ( N i )  7

Cash 1) ividend 3
Retained E-~ rn i i~~s 4

- - - - - .‘--~~~~~~~~~~~~~~~~~ -— -- -~~~~~~~~ ~~~~~~~~~~ - ---~~~~~~-~~~~ -~~



C. Ratio Analysis

Information displayed in corporate balance sheets and income state-

ments can be interpreted by comparing different items through the use of

ratios. The technique of comparing one firm ’s ratios with those of another

firm or with industry or national averages is central to the analysis of a

firm ’s financial well being.

Ratios are not equal in importance; some ratios, as Miller~
3
~suggests ,

lead and others follow. Separating ratios into a set of leading or causal

ratios and a set of followers or effect ratios will facilitate an under-

standing of the correlation of leverage and profitability. Let’s examine

Miller’s 15 ratios:

Causal:

1. fixed—assets—to—net—worth

2. collection period

3. ne t—sa les—to—inven to ry

4. n e t — s a l e s — t o — n e t — w o r t h

5. net—profit—to—net—sales

6. miscellaneous—assets—to—net—worth

Effect:

1. current ratio

2. current—liabilities—to—net—worth

3. total—liabilities —to—net—worth

4. inventory—to--working—capitol

5
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5. trade—receivables—to—working—capitol

6. long—term—debt—to—working—cap itol

7. net—profit—to—net—worth

8. net—sales—to—fixed—assets

9. net—sales—to—working—capitol

Weston ~4) describes another way to classify financial ratios:

1. Activity (i.e., inventory turnover, average

collection period , total asset turnover)

2. Cost—Structure (gross profit margin, G&A expense,

depreciation plus lease rental)

3. Leverage ( to ta l—debt—to—tota l—asse t s , fixed—

charges—coverage or times interest earned)

4. Liquidity (current, quick, profit margin on sales,

return—on—total—assets , return—on—net—worth) .

D. Financial Leverage and Profitability

One of the key leverage ratios is the relationship between total debt

(D) and total  assets (TA) .

Leverage, L = D/TA

Before proceeding with an i l lus t ra t ion  of leverage at work it may be help—

ful to create three firms, each with a different degree of leverage .

Assume a f i rm  has 0 f inanc ia l  leverage. In o the r  words , i t  has no

debt financing, therefore all assets are claimed by the stockholders.

Firm A
D 0

______ 
SE 500

TA $500 TE $500

_ _ __  _ _ _  _ _ _ _ _  _ __ _ _



_ _ _ _ _  
~~~~~ ,-----— —--—- -- 

_ _ _

A second firm has, say 50% leverage and therefore its financial structure

is:

Firm B

D (at 8% INT) 250

__________ 
SE 250

• TA $500 TE $500

• And a third f i rm is highly leveraged at say 90% :

Firm C

D (at 8% INT) 450

__________ SE 50
TA $500 TE $500

Next , let ’s create three market conditions fo r  each company, so that

the ra te  of re turn  on assets before interest and taxes is 4%, 8% and 12%.

ROE (before I&T): 4% 8% 12%

therefore EBIT is: $20 $40 $60
(recall TA $500)

Next , we can reconstruct a simple income statement for each company

for each of the three levels of ROI.

Firm A where L = 0%

EBIT $20 $40 $60
Less interest 0 0 0

EBT $20 $40 $60
Taxes (5O~) 10 20 30
NI $10 $20 $30

NI 10 20 30
— — — — ,~ - , —. —SE 500 — 6 500 ~~ 500

7 
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• Firm B where L 50%

EBIT $20 $40 $60
Less Interest 20 20 20
(.08 X 250)

EBT $ 0 $20 $40
• Taxes (50%) 0 10 20

NI $ 0  $10 $20

10 20
ROE = SE 250 ~~ 250 8%

Firm C where L = 90%

EBIT $20 $40 $60
Less Interest 36 36 36
(.08 X 450)
EBT ($16) $ 4 $24
Taxes (50%) _ ( 8) 2 12
NI ($ 8) $ 2  $12

ROE = 
~~~ - 4~ 

i~. -
SE 50 — 16/. 50 

— 
~ 

— 24,~

R
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RELATIONSHIP OF ROl AND ROE ~~(LEVERAGE)

ROE

/
Firm C
L=90%

20%

• /
Firm B, L 50%

L 0 %

________•_
~•~~~~~~~~~~ 

/i rate of return on assets
4% 3% 10% 12% ROl (pre taxes & lot.)

• 

/
—10%

—20% • Figure 1.

I 9 
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There are several assumptions implicit in the foregoing example.

First, the tax calculation assumes that losses are carried back and result

in tax credits. In order to have favorable financial leverage the interest

rate on debt must be less than the firms ROI, otherwise the firm will lose

money on every dollar borrowed at that rate. Another requirement for

financial leverage is that ROX not be exactly equal to the debt interest

ratio. It is easy to see from Figure 1 that at that point where ROL

interest rate (8%), the trend lines for all three firms cross and the

effects of leverage do not occur.

E. Statistical Correlation of Financial_Information

In Part IV C of this report , financial data f rom twelve defense firms

is analyzed . The analysis employs several statistical concepts and pro—

cedures; specifically:

calculation of mean leverage, X

linear regression , L.R.

determination of standard deviation ,

Spearman’s formula for rank correlation , r rank

In place of a detailed explanation of each concept , a basic definiti on

or formula is given. Additional information on the statistical top ics may

be found in the reference works cited .

a. mean 1everac~e for the  firm :
— ~~~~~X o f L =  —~~-

where L is the le’ier~i~~ ratio for year t , and n is the

number of yearo of ia ta.

10 
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b. linear regression on ROE versus t:

Reference (5) amplifies concept.

L.R. is a statistical method for finding a straight line that

best represents or “fits” a set of data points, thus providing a relation-

ship between two variables. The equation for the line is R A + Bt

where

~~ t~~t~- (~~L)~
—

since the values of ROE are equally spaced on the time axis (one year
I

between values), we can say:

where n is the number of years for which ROE is available.

c. Standard deviation , or variability of ROE; (6)

4 1 — I  
~~ 
in— I

d. Spearman ’s formula for Rank Correlation: (7)

In order to relate leverage (cause) to ROE (effect) a

ranking procedure is used.

where D d i f f e r e n c e  between ranks of c o r r e s p o n d i n g  pair

values.

N number  of p ai r s  of values (L,R)
~ 

in the data .

11
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SECTION III

SOURCES OF BUSINESS INFORMATION

A. Reference Source Books

Coman , Edwin T. ,  J r . ,  Sources of Business In fo rmat ion .  Rev . ed. Berkley ,
Los Angeles , Universi ty o Californi .2.  P r . ,  1964 .

Includes accounting, finance marketing and general manage-
ment.

Wasserman, Paul, Ed., Encyclopedia of Business Information Sources,
Gale Research Company, Book Tower, Detroit , Michigan, 1970.

Comprehensive detailed listing of Periodicals , Organi-
zations, Direc tories , Handbooks, Bibliographies on a
wide range of business management topics. Excellent
two volume reference work.

Directojy of Business  and Financial Services, Special Library Association ,
31 E. 10th S t . ,  New York , N .Y .  10003.

B. Corporate Financial Statistics

Moody’s Industrial Manual, Two Volumes , R. P. Hanson , Editor , Moody ’s
Investor ’s Service , Inc., 99 Church Street , New York , N.Y.
10007, 1976.

Outstanding source books for  recent corporate  f i n a n c i a l
reports.

Poor’s Corporate Record , Standard  and Poor ’s Corporation , 345 Hudson St.,
New York , N . Y .  10014.

Corp orat i~ n~~\nm~~l _R pjt~~, I) i rec t  f rom i n d i v i d u a l  corpora t ions .  Selected
t i rm s  a n n ua l  r ep or t s  a v a i l a b l e  at  u n i v e r s i t y  and publ ic  business
and t e c h n i c a l  l i b r a r i e s .

—..— , . .~~~~~~~ •~~~~~~~~—— ~~~~~~-~~~-•- -~~~~ —-,—_ .-~~.—,— . -. -,-•-_
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C. Corporate S t ruc tu re

Directory of Corporate  A f f i l i a t i o n s,  “Who Owns Whom”, National Register
Publishing Company, Skokie, Illinois 60076, 1976.

Arranged in two c l a s s i f i c a t i ons: (1) By parent  company ,
alphabetical; (2) By divisions, subsidiaries and
affiliates——parent company .

Thomas’ Register of American Manufacturers , Thomas Publishing Company
461 Eighth Avenue , New York, N.Y. 10001.

D. Current Financial Statistics

Financial World, FW Publishing Corporation , 919 Third Avenue , New York ,
N.Y. 10022. Published semi—monthly.

Includes section on corporate earnings, current public
financing calendar , financial summaries , including
key business indicators.

Barron ’s National Business and F’inar~cial_WeeX~~, Barron ’s Publishing Co.,
130 Broad Street , New York , N.Y. 10004.

Fortune,  Time , I n c . ,  540 North Michigan Avenue , Chicago , Illinois 60611.
Monthly.

Wall Street Journal, Dow Jones and Co., Inc., 30 Broad Street , New York ,
N.Y. 08540.

E. Basic Finapce Tbeo~ y

Schultz, Raymond C. and Robert E. Schultz , Basic Finan 1:il Hana~ ement ,
Intext Educational Publishers , Scranton , P e n n s y l van i a , 1972.

Numerous case studies , well formatted .

Weston , J. Fred and Lu;~ nc F. Bri ~harn , 1~~~ent ial S of ~1anagerial__Financc ,
The Dryden Press , llI nsdri lt- , l1l i n ~~is . 1974.

Comprehensive coverage (t basic finance.
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F. Financial Decisions Methodology

Hampton, John J., Financial Decision Making : Concepts Problems and
Cases, Reston Publishing Company , Inc., Reston , VA 22090

Robichek, Alexander A., Ed., Financial Research and Management
Decisions, New York, John Wiley and Sons, Inc., 1967.

Conference report, Stanford University.

C. Advanced Finance Theory

Dobrovolsky, Sergei P., The Economics of Corporation Finance, New York ,
McGraw Hill Book Co., 1971.

Vickers, Douglas , The Theory of the Firm: Production, Capitol ,_ and
Finance, New York , McGraw 11111 Book Co., 1968.

H. Statistical Analysis

Freud , John E. and Frank J. Williams , Elementary Business Statistics,
Englewood Cliffs, New Jersey, Prentice—Hall , inc., 1972.

Spurr , William A. and Charles P. Bonini , Statistical Ana lysis for
Business_Decisions , Horuewood , Ill inois , Richard D. Irwin ,
Inc., 1973.

Classic reference. Numerous problems.

Wonnacott, Thomas H. and Ronald 3., Introductory Statistics for Business
and Economics , New York, John Wiley and Sons , Inc ., 1972.

Excellent reference. U n u s u a l ly  well  i l l u s t r a t e d, c l ea r
exp lanaL~ on of statistical procedures. Includes solved
problem sets.
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I. Financial Report Analysis

Miller, Donald E., The Meaning ful Interpretation of Financial Statement5,
New York, The American Management Association , Inc., 1972.

Focuses on the cause and effect approach to evaluating
a company ’s financial soundness.

Hawkins, David F., Financial Reporting Practices of Corporations,
Homewood , Illinois, Dow Jones—Irwin, Inc., 1972.

Consists of two parts : (1) The financial information
needs of the users of financial s tatements, and (2) The
financial reporting policy decision problems of
management.

Annual Statement Studies , Robert Morris Associates, Philadelphia ,
National Bank Building, Philadelphia, Pennsylvania 19107.
Issued yearly.

Standard and Poor ’s industry Survey, Standard and Poor ’s Corpora t ion,
345 Hudson Street , New York , N.Y. 10014. Annual with
quarterly revisions.

Basic surveys on 42 industries , incl udes trends , prices
and profits.

Levine, Sumner N., Ed., Financ ia l  Analjst s l lnndbook ,  Homewook ,
Illino is, Dow Jones—Irwin , Inc., 1975.

Volume I: Portfolio Management
Volume II: Analysis by Industry

15
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SECTION IV

FINANCIAL LEVERAGE AND PROFITABILITY

IN SELECTED DE SE INDUSTRIES

A. Back d

A clearer understanding of corpor e financial structures and finan-

cial structures and financial analysis c n be facilitated by apply ing the

theory and procedures of Section II of this report to real corporations.

A dozen defense firms, in five industries , were selec ted to provide a

data base for exploring the nature of actual financial reports , and ratio

analysis. This data basis provides some insite into the concepts of

financial leverage , working capitol and profitab ility.

B. The Data Base

Figure 2 shows the twelve corporations and their 1975 sales. The

firms have been placed in five defense industry “aff inity groups”; to wit ,

shipbuilding, electronic test instruments , semi—conductors , weapon systems

(diversified), and surface effec t ships. 
a .

It is important to recognize that the defense industries shown are

very loose classifications. Today, most large firms are either cenglom—

orates with numerous subsidiaries , or single corporations with diversifi ed

product lines.

16 
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CORPORATION 1975 SALES ($ in Ms)

SHIPBUILDING

LITTON INDUSTRIES $3,433

TENNECO (Inci Newport News Sbldg) 4,061

TODD SHIPYARD S 217

ELECTRONIC TEST IN STRUT IENTS

HEWLETT-PACKARD 917

TEKTRONICS 337

SEMICONDUCTORS

NATIONAL SE~IIC0NDUCTOR 237

TEXAS INSTRUMENTS 1,368

WEAPONS SYSTEMS (DIVERSIFIED )

RAYTHEON 2,245

RCA 4,790

ROCKWELL—INTERNATIONAL 4 ,943

SURFACE EFFECTS SHIPS (SES )

ROHR INDUSTRIES 449

TEXTRON ( m d  Bell Aerospace) 2,459

Figure 2

17
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A closer look at one of the f ive categories, Shipbuilding, will

illustrate the point .

CORPORATION PRODUCT GROUP 1975 SALES 7. TOTAL SALES
($ 000)

LITTON INDUSTRIES
Business Systems & Equip 1,039 30%

Defense & Marine Systems 1,222 35%

Industrial Sys & Equip 668 20%

Professional Svs & Equi p 526 15%

Subsidiaries include Litton Business Systems, Litton Educational

Publishing Co, Litton Medical Products , Microwave Cooking Products , Western

Geophysical Co. of America.

TENNECO CORPORATION
Machinery,Eq uip & Shpbldg 1 ,627 40%

Chemicals 316 8%

Packaging 373 9.3%

Refined Products 846 21%

Land Use 138 3.4%

Purchase Crude 154 4%

Pipeline Gas 193 5%

Produced Crude 294 7 . 3 %

Other 77 2%

Subsidiaries include Tenneco Chemical , Inc ., Pack aging Corp of America ,

Republic  of Texas C or p ,  Ph i l ade lph i a  L i f e  Insurance Co. and Newpor t  News

Shi p b t i i 1 d i n~~~~~Dry dock _ Co.

18
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CORPORATION PRODUCT GROUP 1975 SALES % TOTAL SALES
($ 000)

TODD SHIPYARD S CORP Shipbui lding,  ship repair ,

& heavy steel fabrication $217 100%

Note: Todd divested itself of a plastic—products subsidiary and

Lester Engineering Co. in late 1975.

Todd , Litton and Tenneco all compete for naval and commercial surface

ship contracts. Of the three corporations , only Todd can be class if ied as

confining its business to shipbuilding. Nine of the eleven major  U . S .

shipbuilders are subsidiaries or divisions of a conglomerate like Litton

Industries and Tenneco.

A similar analysis could be presented fo r  the other  four  i n d u s t r i a l

categories.

C. Financial Reports and Ratio Analysis

Consolidated balance sheets and income statements were reconstructcd

from data presented in Moody ’s Industrial Manuals , 1976 and 1974 , and Poor ’s

Corporate Record , 1976. The statements were developed as outlined in

Section h A  and IIB of this report.

A fac t sheet was prepared on each of the twelve corporations fo r  year s

1971 through 1975. (See Appendix A.)

In addition to a r e cons t ruc t ed  l)~I1anc 2 sheet , each fact sheet p r e s e nt s

a summary of the  author ’s calculation of:

t o t a l  d eb t  (current 1i~ b iii ti cs and long term debt), D

f inane i ;i I lcvera.e ratio , 1.

19
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net income, NI

return on equity, ROE

working capLtol, WC

Long— term—debt—to—working—capitol—ratio

D. Graphical Presentation of Leverage and Profitability

Using information from the corporate fact sheets, a graphical presen-

tation of financial leverage and profitability (ROE) were p lotted for years

1971 — 1975 for each corporation. Leverage and profitabili t ies trends are

apparent from the twelve graphical presentations in Appendix B.

E. Rank Correlation of Financial Leverage and

Variability of Profitability (ROE)

Using the statistical techniques described in Section HE, a linear

regression by least—squares analysis was performed on the ROE data for each

corporation , and the average leverage was de termined for the five year

period . Next , the rank correlation method was used to establish the

existance of correlation between leverage and risk. Where risk is defined

as the variability of profi tability.

Rank correlation calculations are shown in Appendix C. A summary of

the rank correla tion calculation follows:

All corporations ranked : (rc,~~~
.4476

Nine selec ted corpora tions: ~~~~~~~~~~~~~~~ .6500

20
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SECTION V

CONCLUSION

Assessment of Financial Risk

Assessment of financial risk* is the underlying reason for studying

the historical relationship between leverage and profitability. Financial

risk is the chance that  a f i rm will not be sufficiently profitable either

to cover interest  payments on i t s  debt or to pay dividends to shareholders.

If a firm falls short of Its profit goals, it may be able to covet opera ting

expenses but not the financing cost of its original investment. The

potential amplification of net income using leverage was illustrated in

Section lId. This advantage may be offset by the potential for amplified

losses.

It is the role of the financial manager and the chief operating offi-

cer of a corpora tion to weigh potential return against financial risk. In

theory, any firm which increases its leverage should expect to have a return

of sufficiently higher profits to compensate for the risk of amplified de-

creases in profits or even amplified losses.

Corporations assume greater debt for many reasons. Theoretically,

leverage is increased to amplif y returns on stockholders ’ equity. Often ,

leverage may be raised or kept at a high level when the firm can least

afford to take the financial risk of insolvency. A case in point is

* Ano the r  typc of risk is ~o sin- ~ s Ri~;k , the chance that a firm w i l  I not
have the  a b i l i t y  to upe t  i t  e succcs~~fu 1  I y t~~ic b t i s i i , e s s  e n v i  ronne i i t
Many business  or operat n. foct rs coni rftti tt• to i !i s risk ioc1ud in~;
s lump ing  sa les  and  f au l  t y p rodu ion ntc P 1 :e  ry

21 
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Todd Shipyards whose 1975 leverage is 9O.3~ , up dramaticall y from 53%

a year earlier. The fixed charges on this debt will drastically reduce

future profits. But what are the corporate choices? Issuance of more

stock is difficult , when the stock price is depressed and the short term

prospect for reasonable dividends is slight.

There are other forces at work which suppress management decisions

for higher leverage. National Semiconductor , for example , has achieved

an almost 20% average ROE during the last f ive years and leverage has

remained relatively constant, about 53%. It appears, from a review of

National’s five year balance sheet, that in spite of dramatic corporate

growth (almost 700%) ,  management has maintained a balance between debt

and equity. This highlights another aspec t of leverage, the desire of

management to retain control. Since a profitable company increases

profitabili ty fr om the use of debt , provided the ra te  of r e tu rn  exceeds

the debt interest rate , why no t increase the leverage , by management

decision, to eighty or ninety percent? The answer is that once growth

slows or reaches a steady state, the f ixed charges of long term deb t still

must be paid. Management then loses flexibility. A corporation with

lower leve rage can decide in any given ycir whether to pay div idend s to

stockholders; financ ial flexibility is probably the underlying reason for

National Semiconductor ’s decision to hol~ down debt.

P r o f i t ah i i i~y and D i v er s l f i c a t l im

The t w e l v e  de fense  f i r m s  se lect ed  fo~ the data base we: ( f lO t

selected because t h ey  represent a cross s c t  ion of tIk~ deft:n- .. industry .

22
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They were selected as examples of large corporations who manufacture

products in five industry classifications of interest to the author. The

subsequent analysis of the financial and corporate histories for each firm

revealed that not only were most of the corporations within the assigned

industry classification not “in those industries” — a m a j o r i t y  of their

business was non—defense oriented. Litton, Tenneco , Raytheon, RCA, and

Textron receive most of their revenues from non—defense sources. It is

recommended tha t a f u t u r e  invest igat ion of the correlation between lever-

age and profitability in selected defense industries start from an analysis

of the product—market makeup of each firm . Only then should the firm be

type classified . Many of the firms probably elude classification , either

because they or their subsidiaries were widely diversified in product

lines , or because the financial information on the diversified product—

market categories was not pubhically available. The effects of leverage

on profitabili ty, and analysis of financial risk is near impossible with-

out adequate corporate data.

The tightly controlled ROE ( Q~~~~~ 
.99%) for Textron highlights the

point that diversifica tion can, if properly done , reduce total risk. A

study of Textron ’s numero us subsidiaries might reveal some sharp loss or

profit in individual profit centers , the parent ’s corproate management

has succeeded in achieving impressive profits , a nearly constant 147. ROE ,

at a reasonable SO~ levera~ e.

Until recently public corporations were allowed to mask the  revenues

and e x pe n se s  of individu a l profit centers. Investor pros - nrc :i n .1 the

23 
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trend to more openness in government and business has made more of this

financial data pubhically available. Revelation of such data will allow

the financial analyst to better assess the relationship between leverage,

risk, and profitability in selected industries.

Leverage and P r o f i t a b i l i t y  by Defense Indus t ry

It would be impressive to demonstrate perfect correlation between

leverage and risk for  each company wi th in  each indus t ry ,  i .e . ,  shi pb u i l d i n g ,

electronics test instruments, etc. However, comparison of the rank order

of the firms in the same group reveals little correlation between amount

of leverage and the var iabi l i ty  of r e tu rn  on stockholders ’ equi ty .  This

lack of correlation may be attributed to four reasons: (1) The fact that

firms are principally in other product—market groups than shown, (2) The

profits or losses resulting from business risks have swamped out fluctu-

ations due to financial risk, (3) Changes in accounting procedures , write-

offs and other reporting mechanisms have caused variation in resulting

da ta, and (4) The corporations are so large and diversified (e.g., Textron)

that the effects of leverage on individual defense profit centers , such as

Bell Aerospace , are obscured .

I l~~j~ç fense__Ind u st ry

When levera~ c is considered in terms of financial risk , it follows

that. an j’ t i~~i i m  h I fleC con I d h~ rome hod whore in market conditions , t vpe

of p r o d u c t , n a t u r e  o l  bu y e r s , • i v a  i i  ab l e  and c O st  of cap i t o  1 , a va i l  abi  i i  t y

of raw m a t e r i a l s , tnd  s 1 n i l  :ir p i r a m e t t r .~ w ) t , 1j 1~~ad ..r: :~ t r a u t  t o  so I o Ct
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or strive for a specific leverage for these companies. Faced with the

same conditions, f i rms  with similar product—market  mixes should maintain

about the same level of leverage. 
(8) 

Deviations in p ro f i t s  would then

reflect the operating efficiency of the f i rm . Of the twelve firms

chosen, only Hewlett—Packard and Tektronics have a strong similarity in

total  marke t—product  mix. Although this has begun to change in recent

years as Hewlett—Packard moves more heavily into consumer oriented

electronics. Not surprising is the fact that both companies maintain

approxima tely the same level of leverage——27.2% and 26.4%, respec tively.

In contrast , Todd and Tenneco , although listed in the same industry

group ing , have differen t product—market mixes and we should conclude that

the identical level of leverage is coinc idental. Similarily, RCA and Rohr

have five year average leverages of 67.7%, ye t one is in elec tronics and

the other in metal fabrication (transportation vehicles , SES , air frames).

I
In conclusion, an analysis of defense contractors with similar product—

market mixes should reveal similar degrees of leverage or identifiabl e

reasons fo r  devia t ions  from a group norm .

Clo s ii~g~~~e marks

The goals of the stud y pro jec t .  have been achieved , specifically:

a. Basic f i n a n c i a l  anal y s i s  was presented.

b. A summary of important business and financ ia l information

sources was developed .

c. Rea l defense  c o n t ra c t o r ’s f i n a n c ia l  r e p o rt s  wore anal y - c d

and c o n s o l i d a te d  f I n a n e  Ia I s t i t  t O c O  t s presen ted

.2
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d. The interrelation of leverage and p ro f i t ab i l i ty  was

explored.

e. A bibliography was assembled which should provide a

foundation for further research.

In addition, the author concludes that leverage and financial risk

have a direct impact on the management policies of defense firms.

The amount of risk a company ’s management is willing to take is a

function of both the expected return (ROE) and the company ’s present

financial posture , including the degree of leverage.

In summary, it is fe l t  that the reader should , at the very least ,

now be able to tackle more detailed and revealing financial analyses on

any public corporation using readily available library reference

material .
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APPENDIX A

LITTON INDUSTRIES

($ H)

1975 1974 1973 1972 1971

CA $1 ,461 $1,485 $1,443 $1,317 $1,238
OA 725 715 673 740 738

TA $2 ,186 $2 ,200 $2 ,116 $2 ,057 $1 ,976

CL 702 736 679 606 526
LTD 678 695 601 642 636
SE 806 769 836 809 814

TE $2 , 186 $2 , 200 $2 , 116 $2 ,057 $1 , 976

D $1,380 $1,431 $1,280 $1,248 $1 ,162

63.1% 65.0% 60.5% 60. 7% 58 .8%

NI $35.2 dr$39.8 $43.0 $1.1 $50.0

—
~~~~~~ 4.4% — 5 . 2 %  5. 14% 0 .1% 6 .14%

WC $759 $74 9 $7 63 $712 $71 2

LTD 
89% 93% 78 .7% 90.17% 89 .3~

A-- I
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TENNECO

($ N)

1975 1974 1973 1972 1971

$1,274 $1.291 $1 ,056 $ 837 $ 901
2,706 2,605 2,086 2,098 2,077

TA $3 ,980 $3 , 896 $3 , 142 $2 ,935 $2 , 978

CL 1, 241 1, 151 727 529 558
LTD 1,098 1,159 974 1,012 1,082

1,641 1,586 1,441 1,394 1,338

TE $3 ,980 $3, 896 $3 , 142 $2 ,935 $2 ,978

I , 
B $2,339 $2 ,310 $1,701 $1,541 $1 ,640

58.8% 59.3% 54.1% 52.5% 55.1%
TA

NI $ 225 $ 257 $ 136 $ 103 $ 95

NI 13.7% 16.2% 9.4% 7 . 4 %  7 .1%
SE

WC $33 $140 $329 $308 $343

LTD 
330% 828% 296% 329% 316%

I
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TODD SHIPYARD S CORPORATION

I
1975 1974 1973 1972 1971

CA $78.0 $78.0 $65.9 $56.1 $52.8
OA 43.2 40.6 42.1 49~9 43.3

TA $121.2 $118.6 $108.0 $106.0 $96.1

CL 47.5 50.1 39.8 36.6 21.5
LTD 61.9 13.3 14.0 14.3 15.1
SE 11.8 55.2 54.2 55.1 59.5

TE $121.2 $118.6 $108.0 $106.0 $ 96.1

u $ 109.4 $ 63.4 $ 53.8 $ 50.9 $ 36.6

_ D_ 90.3% 53.5% 49.8% 48.0% 38.1~TA

d$43.36 $1.01 $0.29 d$3.12 $ .063

NI
- —36.8% +1.8% + . 5 %  — 5 .7% + .1%

$30.5 $37.9 $26.1 $19.5 $31.3

Il l ) 203% 35% 54% 73% 48%
- 

wc

ii
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HEWLETT-PACKARD COMPANY 
-

($ N)

1975 1974 1973 1972 1971

CA $499.0 $416.5 $395.2 $262.5 $193.9
J2~ 268.0 237.9 184.5 121.0 100.6

TA $767.7 $654.4 $579.7 $383.5 $294.5

CL 179.3 179.3 220.8 95.7 60.3
LTD 4.9  2 .9  2 . 2  4.1 1.3

583.5 472.2 356.7 283.7 232.9

TE $767.7 $654.4 $579.7 $383.5 $294.5

D $184.2 $182.2 $223.0 $ 99.8 $ 61.6

24% 28% 38% 26% 20%IA

NI $83.6 $84.0 $50.7 $38.5 $23.9

I
, 

NI
10.8% 12.8% 14.2% 13.6% 10.3%

WC $320 $237 $174 ~167 ~134

LTD 
1.5% 1.2% 1.3% 2.5% 1.0%

11
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TEKTRONICS

($ N)

1975 1974 1973 1972 197 1

CA $217 $176 $151 $146 $117
90 75 56 54 52

TA .~307 $251 $207 $200 $169

CL 63.6 68.5 46.6 49.2 33.2
LTD 40.7 7.1 4.3 .9 1.1
SE 202.7 180.4 156.1 169.9 134.7

TE $307 $251 $207 $220 $169

D $104.3 $ 75.6 $ 50.9 $ 50.1 $ 34.3

U 34.0% 30.1% 2 4 . 6 %  22 .8% 20.3%
3 TA

NI $26.3 $21.4 $16.7 $15.7 $11.2

_~~~~SJ__ 13.0% 11.9% 10 .7% 9 .2 %  8.3%
SE

Nc $153 $108 $104 $ 96.7 $83 .7

_±~i’1L 26% 7% 4’!, 0.9% 1.3~

-~~~~~_ --_-
__ Ii~~~~~~~~~
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NATIONAL SEMICONDUCTOR

I (S M)

1975 1974 1973 1972 1971

I CA $ 85.0 $ 61.2 $ 32.1 $ 18.2 $ 11.5
50.4 39.2 21.3 13.5 10.3

TA $135.4 $100.4 $ 53.4 $ 31.7 $ 21.8

J~ 
CL 39.5 33.6 18.1 11.2 5.3
LTD 27.6 19.7 8.0 7.5 6.4

68.3 47.1 27.3 13.1 10.1

TE $135.4 $100.4 $ 53.4 $ 31.8 $ 21.8

1 
D $ 67.1 $ 53.3 $ 26.1 $ 18.7 $ 11.7

49.5% 53.1% 48.9% 58.8% 53.7%
‘IA

$16.75 $ 16.37 $ 3.72 $ 2 .04  $ 1.10

__ 1L 24.5% 34.8% 13.6% 15.6% 10.9%
1 SE

WC $45.5 $2 7 . 6  $14 .0  $ 7.0 $ 6.2

1,11)
60% 71% 57% 107% 103%

IL - - .. - _ _ _ _ _ _ _
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TEXAS INSTRUMENTS , INC.
-

~ 

- ( S N)

1975 1974 1973 1972 1971

CA $663 $656 $590 $470.2 $405.8

~IA 278 309 238 163.8 165.2

TA $941 $965 $828 $634 $571

CL 301 342 283 188 144
LTD 48 73 68 72 95

~~ 592 550 477 369 329

TE $941 $965 $828 $634 $571

D $349 $415 $351 $260 $239

- 

i

’

~

-_ 37.1% 43.0% 42.4% 41.0% 41.9%

NI $ 62.1 $ 89.6 $83.2 $ 48.0 $ 33.7

10.5% 16.3% 17.4% 13.0% 10.2%

I
NC $362 $314 $307 $282 $261

13% 23% 22% 26% 36’!.

, 1
S

-~1
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RAYTHEON COMPANY
(S N)

1975 1974 1973 1972 1971

CA $752 $693 $513 $449 $442
279 225 193 • 182 171

TA $1031 $918 $706 $631 $613

CL 476 431 267 213 234
LTD 91 84 83 82 87
SE

TE $1031 $918 $706 $631 $613

1) $567 $515 $350 $295 $321

1)
IA 55% 50% 88% 52%

NI $70.9 $57.8 ~~6.2 $41.2 $35.2

15.3 ’~ I 4 . 3~ 13.0% 12.3% 1 2 . I Z

WC $256 $262 $247 $236 $208

-~~ - -~~~‘
,
~~ 36% 32% 34% 35% 42%

%~ I
Ii

—

~
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RCA CORPORATION

($ M)

1975 1974 1973 1972 1971

CA $2 ,046 $2 ,098 $1 ,835 $1 ,807 $1 , 677
1,682 1,549 1,466 1,330 1 ,345

TA $3,728 $3,647 $3 ,301 $3 ,137 $3 ,022

CL 1, 287 1, 156 1, 141 1,095 1, 164
LTD 1,261 1,156 1 ,141 1,095 1 ,164

1,180 1,150 1,117 1,016 935

TE $3 , 728 $3 ,647 $3 ,301 $3 , 137 $3 , 022

D $2,548 $2,470 $2,184 $2,121 $2,087

1)
TA 68.3% 67.7% 66.2% 67.6% 69.1%

NI $110 $113 $184 $158 $ 94~

NI
9.32% 9/85~ 16.45% 16.56% 10.07%

WC $ 760 $ 785 $ 782 $ 781 $ 754

- 166% 143% 146% 140~. 154%

*1971 Extraordinary loss not shown
RCA Computer discontinu ed — 1971
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ROCKWELL

($ N)

1975 1974 1973 1972 1971

CA $1,806 $1,977 $1,199 $1,027 $ 781
~~ 1,082 1,066 804 713 600

TA $2 ,888 $ 3,043 $2 , 003 $1 ,740 $1 ,381

CL 980 1,291 669 462 344
LTD 781 649 382 348 277

1,127 1,103 952 930 760

TE $2 ,888 $3 ,043 $2 ,003 $1 , 740 $1 , 381

D $1 , 761 $1 ,940 $ 1 ,051 $ 810 $ 621

61% 63% 52% 47% 45%

NI  $101 $130 $131 $77.9 $68.6

~~si~ 9.0% 11. 8% 13.8% 8 .4% 9.0%

WC $ 826 $ 769 $ 530 $ 565 S 436

1 •
N C 94% 84% 72% 62% 64%

A-b
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ROHR INDUSTRIES, INC. -

(S N)

1975 1974 1973 1972 1971

CA $ 261 $ 238 $ 190 $ 177 $ 163
53 48 43 41 44

TA $ 314 $ 286 $ 233 $ 218 $ 207

CL 75 147 97 109 100
LTD 164 54 55 31 30

75 85 81 78 77

TE $ 314 $ 286 $ 233 $ 218 $ 207

D $ 239 $ 201 $ 152 $ 140 $ 130

76.1% 70.2% 65.2% 64.27. 62.8%
TA

N I dr $7 .6  $7 .7  $5.8 $5.0 $4 .6

~
- E  — 10.1% 9.1% 7.1% 6.4% 5.9%

WC $ 186 $ 91 $ 93 $ 68 $ 63

I i i)
—- 

88% 59% 597. 47% 47 %

I’
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TEXTRON , INC .
(S N)

1 1975 197~4 1973 1972 1971

CA $ 971 $1,012 $ 854 $ 728 $ 652
462 439 456 387 321

TA $1 ,433 $ 1 ,451 $ 1 , 310 $ 1 , 115 $ 973

CL 398 455 391 297 285
LTD 281 298 250 235 162

754 698 669 585 526

TE $1 ,433 $1 ,451 $1 , 310 $1 , 115 $ 973

1) $ 679 $ 753 $ 641 $ 532 $ 447

TA 47.4% 51.9% 48.9% 47.4% 46.97

NI $ 96.0 $ 98.2 $103.6 $ 88.6 $ 7 7 . 4

12.72% 14.07% 15.48% 14.08% 13.67%
SE

NC $ 573 $ 557 $ 464 $ 430 $ 367

497. 54% 54% 55% 44%

•11
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RANK CORRE LAT ION CALCULAT ION # 1

CORPORATION ROE of ROE RANK X of L RAN K
(5 yrs) (5 yrs) (5 yrs)

LITTON 2.11% 4.69 9 61.62 10

TENNECO 10.76% 4.02 8 55.96 7.5

TODD 8.02% 16.34 12 55.94 7.5

HEWLETT—PACKARD 12.34% 1.7 3 27.20 2

TEKTRONICS 10.62% 1.92 4 26.36 1

NAT SEMICONDUCTOR 19.88% 9.78 11 52.8 5

TI 13.48% 3.29 6 41.1 3

RAYTHEON 13.40% 1.37 2 59.2 9

RCA 12.25% 3.45 7 67.78 11.5

ROCKWELL 10.40% 2.32 5 53.60 6

ROHR 3.68% 7.80 10 6 7 . 7 0  11.5

TEXTRON 14% .99 1 48.56 4

D 1 — .5 —4.5 —1 —3 —6 —3 7 4.5 1 1.5 3

1 .25 20.25 1 9 36 9 49 20.25 1 2.25 9

2D
2 
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RANK CORRELATION CALCULATION /! 2

CORPORATION cr of ROE RANK X of L RANK
(5 yrs) (5 yrs)

LITTON 4.6 8 61.62 7

TENNECO 4.02 7 55.96 5
Ii

TODD Inadequate — —

curve fit due
to 1975 loss.

HEWLETT—PACKARD 1.7 2 27.20 1

TEKTRONICS 1.92 3 26.36 2

NAT SEMICONDUCTOR Sharp Growth — —
7 2—75

TI 3.29 5 41.1 3

RAYTHEON 1.37 1 59.2 6

RCA 3.45 6 67.78 8.5

ROCKWELL 2.32 4 53.60 4

ROHR 7.8 9 67.70 8.5

TEXTRON Wide d i v e r s i f i c a t i o n  of — —

Products  masks p r o f i t
centers.

D — 1 —2 —1 — 1 —2 5 2.5 0 .05

D
2 

i 4 1 1 4 25 6.25 0 .25

~1-.~

1 -
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