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THE PERSIAN GULF AND THE NATIONAL INTEREST

With gasoline lines a fading memory, it is easy for Americans to

misinterpret the energy crisis as overinflated, and even easier to

underestimate the importance of the Persian Gulf. Yet, it was just two

years ago that former President Carter designated the Persian Gulf as a

region of =vitala national interest. His purpose, in what came to be

known as the Carter Doctrine, was to help ensure the steady flow of

petroleum to the world market. President Reagan has subsequently

confirmed that policy by increasing the U.S. military presence in the

Indian Ocean, strengthening the Rapid Deployment Force (RDF), and

selling AWACS and other advanced military equipment to Saudi Arabia.

What seemed to be a sensible policy direction with the turmoil in

Iran, skyrocketing oil prices, and the Soviet intervention in

Afghanistan, has come under increasing criticism in the light of today's

plentiful supplies of oil. A growing chorus of optimists argues that

reliance on the unfettered market will give us a future of abund.,t

energy and freedom from dependence on oil imports [1]. WillLta. ter's

article in the November 1981 issue of Harper's, "In Case You've Missed

It...The Energy Crisis Is Overl" is typical of their reasoning [2].

Like Tucker, most of them base their optimism on the advantages flowing
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from decontrolled (and higher) prices. Higher prices iompensate for

scarcity by retarding consumption and stimulating production--including

the production of substitutes. Skeptics are admonished to behold the

current oil glut, the reduction in U.S. petroleum imports, and all that

shale oil in Colorado and Utah just waiting to be produced.

In addition to the energy optimists, there are other influential

groups that would probably favor a deemphasis of the Persian Gulf in

U.S. policy. The coalition of interests that support a NATO-first

strategy is one example. In this connection, the wrangling in the

Pentagon over resources is likely to intensify to the extent the forces

for a maritime strategy--appropriate to the Persian Gulf--are acquired

at the expense of land forces for NATO. Also, supporters of Israel can

be expected to oppose any U.S. shift to more pro-Arab positions on Arab-

Israeli issues that threaten both the peace and the production of oil.

Finally, many domestic energy producers, such as those in the embryonic

synthetic-fuels industry, may see the prospect of more Government

largesse for their projects if the U.S. backs away from its commitment

to che security of the Persian Gulf.

Beyond Current Markets. If the energy optimists are right, both

the Carter and Reagan administrations have had their Persian Gulf

priorities wrong. However, optimistic visions of a world awash in

petroleum and a Persian Gulf of reduced strategic significance are

unlikely to be sustained. Even with prudent U.S. policies that
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encourage free-market forces in energy, the importance of Persian Gulf

oil Is almost certain to grow through the end of this century. To see

why, we need to look beyond price and market theory and consider also

the findings and experiences of the oil industry, and other experts.

This broader approach takes into account estimates of how much

conventional oil is left in the ground, where it is, how fast it might

be consumed, and how quickly substitutes may become available.

Oil: How Much And Where? According to published estimates, far

more conventional oil remains to be discovered and produced in the world

than has been consumed thus far. Roughly 2 trillion barrels of

conventional petroleum are thought to be ultimately recoverable

worldwide under current or foreseeable technological and market

conditions. About one-fifth of that, or 0.4 trillion barrels, had

already been consumed by 1980, leaving 1.6 trillion barrels to be

produced. Most of that 1.6 trillion barrels, however, is yet to be

discovered [3].

With that much oil remaining, why is there a problem? For one

thing, the resource is unequally distributed. Most of the known

reserves are highly concentrated in a few giant fields and in a small

number of countries. A survey of discoveries and production conducted

by Richard Nehring of the Rand Corporation revealed that half of the oil

discovered in the world prior to 1975 was in just 33 giant fields--25 of

them In countries around the Persian Gulf I The remaining eight fields
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are widely distributed: two each in the U.S. and USSR, and one each in

Venezuela, China, Algeria, and Libya [4]. The countries around the

Persian Gulf account for about one-third of the world's oil production

and almost two-thirds of the oil in the world's export trade. They also

have nearly two-thirds of the non-communist world's proved reserves 15,

61.

Declining Finding Rates. In addition to being unequally

distributed, new oil is getting harder to find, and less and less of it

is being discovered per unit of exploratory effort. In 1945, about 270

barrels of new oil could be expected for the average foot of exploratory

drilling in the U.S. The finding rate has declined and is now about 15

barrels per foot of drilling-primarily because additional discoveries

are coming from smaller and harder-to-find fields. The same phenomenon

is being experienced by producers in the Middle East, the USSR, and

others with mature petroleum industries [8).

Production Limits. Another critical point, given declining finding

rates, is that the world's oil is being used up faster than new oil is

being found. According to Exxon, worldwide production of petroleum has

exceeded new additions to reserves for the past 10 years. As a

consequence, world production is expected to reach a peak around the

year 2000 and then start felling [9 and 10j. The U.S. entered such a

decline 11 years ago, but it has hardly been noticed because of imports

and the promise of oil from Alaska [11). There is no overwhelming
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problem when the production from an individual nation begins to decline

as long as imports or economic substitutes are readily available. But

what happens when world production reaches a ceiling? Obviously there

can be no extra terrestrial impoLtS to make up the shortage.

Higher oil prices and recessionary economic conditions could

postpone the production peak by slowing demand. On a worldwide basis,

petroleum demand is expected to continue growing, but at about 1 percent

a year [121. At that low rate, world production may not peak until

after the year 2000, thus providing more time to adapt to substitute

products. However, if demand grows at 3 percent or more-still less

than half of what it was in the 1970s-production of conventional oil is

likely to collide with limits caused by depletion and start to decline

before the year 2000. At that time, the consequences could become dire

for the world's economies unless substitutes are availible in the

quantities and with the qualities required.

Substitution Euphoria. The energy optimists take comfort in the

observation that the world's reserves of conventional oil

will never run dry. Long before that hypothetical point is reached, the

price of petroleum will become so high that demand for it will plummet

and users will shift to substitutes. However, recognizing the

inevitability of substitution is one thing; appreciating the

difficulties in the transition is another. The many problems that will

accompany the change to a future where more coal and liquid synthetics



will eventually be used than conventional oil are of ten ignored or

assumed away as if the technology and industrial structure already

existed.

For several decades oil displaced coal. That process is now being

reversed and sometime in the 1990s coal is expected to supply about as

much energy in the world as will conventional oil [131. However the

costs of substituting the abundant supplies of coal for oil are not

trivial and include the need for additional infrastructure and equipment

to handle and to burn coal as well as to cope with resulting pollution

problems such as acid rain. While solid coal and coal slurries may find

some limited uses as transportation fuel, they are unlikely to displace

significant quantities of petroleum for power to mobile systems.

Natural gas, environmentally the cleanest of the hydrocarbons, will

substitute for some uses of oil in fixed installations, but it too is

becoming more scarce. In fact, natural gas' share in the total energy

produced in both the U.S. and the world is expected to shrink below

current levels [13).

For transportation fuel, the principal substitute will be liquid

synthetics refined from shale, c'oal and heavy oils. By the late 1990.,

these petroleum-like liquids are expected to provide a small but

increasing portion of the fuel used by aircraft, ships, trains, and

highway vehicles. However, the U.S., the world's largest user of
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petroleum, has yet to produce the first barrel of liquid synthetics in

commercial quantities. Published goals for their production have been

tumbling with recent estimates dropping to less than I million barrels

per day by the year 2000--enough to perhaps meet 6 or 7 percent of the

nation's projected demand for liquid fuel [14].

Synthetic fuels will require a new industry involving new

technologies and risks. An industry capable of producing fuel in

significant quantities cannot spring full blown overnight. Once the

initial planning is completed and the n~acessary permits are in hand,

several years are required to bring a single plant into production.

Also, the necessary pipelines and distribution system need to be

constructed. The capital costs are likely to be enormous and made all

the higher because of technical and market uncertainties. The Chase

Manhattan Bank has estimated that it would cost $125 billion (in 1980

dollars) for enough plants to produce 500,000 barrels a day (15). In

addition, synthetic-fuel developers must find substantial supplies of

water (estimates range from 2 to 7 barrels of water per barrel of

synthetic crude oil produced); figure out how to dispose of spent shale

or other wastes; and avoid contaminating ground water.

On top of these financial and environmental obstacles, synthetic

fuels still pose other problems because their chemistry and their

effects on engines are only partially understood. Synthetic crudes

often have higher viscosity, aromatic content, and levels of



contaminants than conventional oil. These characteristics will add to

ref ining costs and the resulting fuel will tend to be lover in quality

than fuels produced from conventional petroleum [16]. Engine life,

efficiency, and maintenance costs will be affected. Already there have

been reports of fuel quality problems as the petroleum industry has

relied more on heavier crudes. For example, some commercially available

diesel fuels now contain substantially more sulphur than was previously

acceptable [171. In addition to problems in the civil sector, military

users have reported occasional difficulties caused by a decline in the

quality of some of the middle distillates (kerosines) burned by ships

and some aircraft [18].

In thinking about the promise of synthetic fuels, it is instructive

to recall the claims made In the 1950s for the future of the nuclear

power industry in the U.S. Some advocates asserted that electricity

generated from nuclear plants would be so plentiful that it would be too

cheap to meter! Optimistic claims for the production from a yet-to-be

synthetic-fuels industry, and the ease with which liquid synthetics

supposedly can be substituted for conventional-petroleum products,

should be viewed skeptically.

Persian Gulf Oil: A Critical Resource. Since petroleum-like

substitutes are unlikely to become common for at least a few decades,

conventional oil will remain critical to the world's economies. With

nearly two-thirds of the proved reserves, the importance of Saudi Arabia



j and the other producers in the Persian Gulf region is likly to grow,

not wane.

Although the U.S. has reduced its petroleum consumption below the

levels of the past few years, it is still expected to be the world's

single, largest user of petroleum through the year 2000. Also, the U.S.

is likely to continue dependent on oil imports as savings in consumption

get offset by falling domestic production. Even if the nation should

somehow produce enough to attain its petroleum independence, the

strategic importance of the Persian Gulf in U.S. policy is unlikely to

change much. Important trading partners and allies will continue to be

heavily dependent on imports from the Persian Gulf. In addition, the

large-volume producers in the Gulf will have enormous influence over the

market price of petroleum which in turn affects the level of economic

output in an Increasingly interdependent world.

Fulfilling the tasks implied by the Carter Doctrine poses long-term

political, economic and military challenges. It would be hard to find a

more difficult region or situation in which to have the nation's vital

interests at stake. Not only is the Gulf remote from the U.S. and close

to the USSi&, but its countries are prone to regional and domestic strife

that have already disrupted world petroleum supplies. Nevertheless, the

steady supply of Persian Gulf oil to the world market is far too

important for the U.S. to alter Its policy direction on the grounds of

the current oil glut and the promise of future substitutes. Given the
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critical nature of petroleum energy in the world, the Carter Doctrine is

likely to end up with more strategic justification behind it than some

of the other declarations of vital interest that have shaped U.S.

history. The wonder is not that the U.S. is doing so much to secure its

interests in that region, but that it may not be doing enough.

-10-



tI

REFERENCES

1. Singer, S. Fred. "Bet On The Harket." ForeigPolicy. 45 (Winter
1981-82) 115-121; Van Hollin, Christopher. "Has the Persian Gulf
Passed Its Prime?" The Washington Post Outlook (29 Dec 1981): D7.

2. Tucker, William. "In Case You've Missed It...The Energy Crisis Is
Overl" Harper's (Nov 1981): 25-36

3. U.S. Congress, Office of Technology Assessment. World Petroleum
Availability 1980-2000: A Technical Memorandum.
Washington, D.C.: Government Printing Office (Oct 1980): 24-25

4. Nehring, Richard, "Giant Oil Fields and World Oil Resources," Rand
Report R-2284-CIA, June 1978

5. U.S. Congress, Office of Technology Assessment. 22. Cit, P. 19

6. U.S. Congress, Office of Technology Assessment. Op. Cit., p. 25

7. Root, David H. and Attanasi, Ernest D. "U.S Discussions Analyzed,
Peak Output Forecast." The Oil and Gas Journal (19 Feb 1979):
162-163

8. Root, David H., and Drew, Lawrence J., "General Principles of The
Petroleum Industry and Their Application To The USSR." Energy In
Soviet Policy, A Study Prepared For The Subcommittee on
International Trade, Finance, and Security Economics of the Joint
Economic Committee, U.S. Congress. (11 Jun 1981): 127-138

9. Exxon Corporation, World Energy Outlook (Dec 1979): 22; "USGS
Assesses Potential Oil Basins of the World."

10. Oil And Gas Journal (4 Jan 1982): 162-163

11. Root, op. cit., p. 134.

12. "Socal: Rise In Oil Demand Won't Top 1 Percent/Year" Oil And Gas
Journal (17 Aug 1981): 62-63

13. Exxon Corporation, Op. Cit., pp. 11, 27.

14. "Serious U.S. Energy Gap Seen Possible." Oil and Gas Journal
(5 Jan 1981): 50

15. U.S. Navy Energy and Natural Resources Research and Development
Office, "Mobility Fuels And National Security Seminar Report,
(2 Feb 1981): 280-284

-11-



REFERENCES (Cont'd)

16. Higgins, Lindley A. "Trouble At The Interface." Marine
Engineering Log (July 1981): 61

17. Delaney, Rachelle. "Even High Speed Diesel Makers Now Think Heavy

Oil." Marine Engineering Log (June 1981): 43

18. U.S. Naval Material Command, Energy R&D Office, Informal
correspondence, 2 Feb 1982

-12-



CHIA FESUIM. FMM - Iola TO FF&SuT

pp 211 PP 222
Mizrohl, Maurice M., "On Approximating the Circular Coverage Miurahi, Maurice M., "Correspondence Rules and path
FunctiOo." 14 pp., Feb, 1978, AD A054 429 Integrals,* 30 pp., Jun 1978 (invited paper promontea at the

CNRS meting an xlathinatical Problems In Feynans Path
PP 212 Integrals." MaraeilIa. France, May 22-26. 19701 (Published

Mangel. Marc, "On Singular Characteristic Initial Value In Springer Verlagl Latrtostes In Physics, 106, (1979),
Problem with Unique Solution,v 20 pp., Jun 1970, 234-253) AD A055 536
AD A038 535

PP 223
PP 213 "angel, Marc, "S1tochastic Mechanics of MlulolOf Mlouldl

Mengel, Marc, "IFluctuations In Systems with Multiple Steadly Reaactions," 21 pp., Jun 1978, AD AD56 227
States. Application to Lanchester Equtions,4 12 pp..
Feb 78 (Preaented at the First Annual Warthhp on the PP 224
Information Linkvage Batween Applied MthavaICS and Manger, Marc, "Aggregation, Bifurcation, and Exctinction In
Industry, Navel PG School, Feb 23-213, 1978). AD A071 472 Exploited Wool Popuitlons.0 48 pp., Mar 1978.

PP 214 *Portions of this work osre started at the Institute of
Wlland, eRbt 0., -A Sonehat Different View of The Appliad Mtheestics and Statistics, University of British
Optimal Naval Posture," 37 pp., Jun 1978 1Preaentad at the Columbia. Vanouver, B.C.. Canada
1976 Ccountion of th e rican Political Science Aenocia-
tlon (APSA/llS Panel an *Chanuing Strategic Paquireveta end pp 228

Military Posture"). Chicago, Ill., Sptmer 2, 1976). Mongol, Marc, "Oscillations, Fluctuations, and the Hpf
AD A096 228 Bifurcetloa." 43 pp.. Jun 1978, AD A058 8317

4lortlons of this enrk ere COnPiated1 at the Institute of
pp 215 Applied Mathematics and Statistics, University of British

Coil. RussellI C., 'Cnts on: Principles of Information Columbia. Vancouver, Canada.
Retrieval by Manfred Itochen," 10 pp., Mar 78 tPublahed as a
Latter to the Editor, Journal on Documentat ion, Vol. 31, pp 226
110. 4, pages 298-301), Doe"e 1975), AD A054 426 Ralston, J. M. end J. W. Mann.* 'Tempratur-e end Current

Dependence of Degradation In Reoa-EmIttlng W~ LED%." 34 pp..
PP 216 Jun 197e (Published In Journal of Applied Physics, 50, 3630,

Col., WAssail C., *Lotlva's Frequency Distribution of May 1979) AD AOSM 38
Scientific Productivity.- iS pp., Feb 1978 (Published In the "Baif Telephone Laboratories, Inc.
Journal of the American Society for Information Science,
Vol. 28, No. 6, pp. 366-370, Moembr 19771, AD A084 423 PP 227

Mongol, Marc. Unf ~for. Treateent of Fioetwoffans at O~ticoI
pp 217 Points," 50 pp., May 1978. AD 40138 839

Coli*, Russail C.. Biblilometric Studios of Scientific
Prodoctivity," 17 pp., Mar~ 78 (Presented at the Annual PP 228
meting of the American Society for Information Science held Mongol, Marc, "Relaxation at Critical Points: Deterministic
In San Francinco, California, October 19761, AD A054 442 and Stochastic Theory," 54 pp.. Jun 1978. AD A058 540

PP 216 - Clasified PP 229

Mengel, Marc, "Diffusion Theory 04 Asection Rates. li

pp 219 Formulation and Elnstein-Sooluchoeski Approximation."
lUantuingsr, R. LeVer, "Maket Analysis with Rational Expac- 50 pp.,* Jan 1976, AD A038 941
tations: Theory end CEtisetion." 60 pp., Ap 78, AD A054 422

PP 230
PP 220 Mengel. Marc, "Diffusion The"r of Reaction Rate. 11

Mowrer, Donald E., "Diegonalfaction by amop Mtrices," Ornatein-Uhlenbeav Approximation," 34 pp., Feb 1978,
26 pp., W 78, AD A054 143 AD A058 342

pp 221 pp 231
Mainland. flood 0., "Superpower Navel Diploeacy In the wilsn, Deanond P., Jr., "Naval Projection Forces: The Case
Ocitber 1973 Arab-Isreli War," 76 pp., Jun 1978 (Pubilikhed for a Responsive MAF." Aug 1978. AD A034 543
In Seepiller In the Maditerroneamns Political Utility and
Military Cmnstraints, The Washigton papers No. 61, Beverly PP 232

ill$* and Lcndli Sap Publications, 1979) AD ROSS M64 Jeabon, Louis, %n Policy Changes Ila Mad Acceptle to
Law?*y Avg 1978 (Subittad for publication In indiastrIal
end Labor Relations Review), AD A061 828

AMq professional Paper with an AD nuawe may be obtained from the National Technical Informotion Service, U.S. Depeclvent of
Dominate, 111rIngflold, Virginia 22151. Other papers We available from the Manaement Infareetla" Office, Ceter for Maval
Aseiyes, 2000 Ma!; Beauregiord Streelt, AlesanrIa. firglnle 22311. An mInd of Selected Pulications is elso available on
rellmest. The Index includes a Listing of professional Peapa-si with obstrectal Issued from 190 t Jules 1961.



PP 233 PP 249
Jec.,bSon. Louis, "An Alternative, Expantion Of "t CyIcia Glasser, Kenneth S., -A Secretary Problem withS a Rano
Potteory of Qufts,' 23 pp., Sep 1978 ituwnar Of Choices," 23 pp., Nor 1979

pp 234 - RONvIsed PP 250
JonorOw. James and Levy, Rohet A., "Ooes Federal Exndl- Meangel, Morc, 'Model ing Fluctuations In Mocroscopic Sys-
ture Displace Stale and Local Expevdtuo: The Case of ta.,", 26 pp., Jun 1979

Construction Grants,* 25 pp., Oct 1979, AD A061 529
PP 251

PP 23 Trost, Robert P., -The Estimation and Interpretation of
Miurahi. Maurice N., "The Saemiclassical Expansion of the Several Selectivity Nodeis," 37 pp., Jun 1979. AD A075 941
Anhormonic-Osci I eta, Propagator.* 41 pp., Oct 1978 (Pub-
lished In Journal of Mothematlcai Physics 20 (1979) pp. 844- pp 252
855), AD A061 59 Nunn, Woller R., "Poeition Finding with Prior Knowledge of

Covarlance Paramters,' 5 pp., Jun 1979 (Published In IEEE
PP 237 transactions on Aerospace & Electronic Systems, Vol. AES-15,

Maurer, Donald, -A Wtrix Criterion for Normal Integral No. 3, Nor 1979
Bases." 10 pp., Jan 1979 (Published Inl the Illinols Jour-nal
Of Mathiemtics. Vol. 22 (1978), pp. 672-681 PP 293

Glasser, Kenneth S_, "Th -Choice Secretary Probem,"
PP 238 32 pp., Jun 1979. AD A075 225

01-golf, Kathleen Ciassen, "Unempoyment Insurance and The
Eploymnt Rate,"* 207 pp., Oct 3978 lPresentad at the Con- PP 254
I erence on Economic Indicators and Performance; The Current Mengel, Marc and Quanbedn. David B., "Integration of a
Dilemma Facing Government and Business Leaders, presented by Blvariete Normal Over an Offset Circle,' 14 pp., Jun 1979,
Indiana University Graduate School of Business). AD A061 527 AD AD96 471

PP 239 PP 255 - Classified, AD 051 441L
Trost, R. P. And Wrner, j. T.. 'The Effects ot Military
Occupational Training on Civilian Earnings: An Income PP 256
Selectivity Approach,' 38 pp., Nov 1979k,, AD A077 831 Maurer, Donald E., *'Using Personnel Distribution ibdels,'

PP 240 27 p., Fab 1980, AD A002 2)8

Powers, Bruce, 'GoalIs of the Center for Naveal Analyses," PP 257
13 pp., Dec 1978, AD A063 799 Thaler, R., 'Discounting and Fiscal Constraints; Why Dis-

counting Is Always Righte' l0 pp., Aug 1979. AD A075 224
Pp 241

Mengel, Marc. "Fluctuations ait Chemical Instabilties,* pp 298
24 pp., Dec 1978 (Published In Journal of Chemical Physics, Mangel, Marc S. and ThomaIs, Joses A., Jr., 'Anaiytical
Aol. 69, No. 0, Oct 15, 1978). AD A063 787 Meathods Is Search Theory,' 86 pp., Nov 1979, AD A077 8132

PP 242 PP 29
Simpson. William Rt., 'The Mnalysis of Dynamicaiiy Inter- Glass, David V., Hau. th-hing; Peinn, Wlter R., and Pen,
active System (AIr Cmot by the Nes),* 160 pp., David A., 'A Class of Commuttfive Moriov Mltnices,' 17 pp.,
Dec .978, AD A063 760 Nov 1979, AD A077 833

PP 243 pp 260
Simpson, William Rt., 'A Probabilistic Formulation of Murphy Moengol. Marc S. and Coc, Davis K., "Detection Rote and
Dynamics as Applied to the Analysis of Operational Research Sweep Width In Visual Search,' 14 pp., Nov 1979, AD A077 B34
Problem," i0 pp.,* Dec 1978, AD 8063 761

PP 261
pp 244 hile, Canloe L., Zvljoc. David J. and Ross, John, 'Fronick-

Sherman, Allan and Hboowtz, Stanley, A., "MaIntenonce Costs Condon Theory of Chemical Dynamics. Vi. Angular Distribu-
of Coplex Equlpmnts' 20 pp.. Dec 1978 (Published By The tions of Reaction Products,' 14 pp., Nov 1979 Riinted
Amrican Society of Naval Engineers, Navel Engineers from Journal Chemical Phys. 70012), 19 Jun 1979).
Jourale, Vol. 91, No. 6, Dec 1979) A80 A071 473 AD A076 287

PP 245 pp 262
Simpson. William ft., -The Acceermter Mothods of Obtaining Peters"n, Charles C., 'Third Wrld Military Elites In Soviet
Aircraft Perforance from Flit Teat Dat* (Dynamic Per- Perspective,' 90 pp., Nov 1979, AD 8077 839
yaruance Testing)," 403 pp., Jun 1979, 80 A075 226

PP 283
PP 246 Robinson, Kathy I.. 'Using Comemrcial Tadeters and Container'

Brediling, Fram, -Layoffs and Unmpoyment insurance,- 35 ships for Navy Underway Repinianmt,* 25 pp., Now, 1979.
pp., Feb 1979 [Presented at the Wer Conference on 'Low AD 8077 836
1om Lallor eirkots,' Chicago, Jun 1976), AD A096 629

PP 248
Thame, James A., Jr.. 'The Trasport Pioperties of Dilute
Coese In Applied Fields,' 183 pp., Per 1979, A80 A096 464

-2-



PP 244 PP 277
W&nland, Robert (6. -The U.S. Navy in the Pacifies Pest. Obngel, Hire, OSMell Fluctuations no Sysem with HultIple
resent, and GSipses of the Future.0 31 pp., tNyv 1979 Limit C~ciee, 19 pp., Her 1980 (Pilshed in SIAN J. 11ppI.
(Del ivered at the International Symposium on the Sea, 14tM. Vol. 38, No- 1. Feb 1980 AD A086 229
sponsored by t.e International Institute for Strategic
Studios. T.e Brockisp Institution and the Yaodw'I Shlmbin, pp 278
Tokyo. 16-20 Oct 19740 AD) 066 637 Wflmshl, lburle% -A Targeting Problani Exect vs. E~qwated-

ValIwe Approaches.* 23 pp., Wp 1980. AD M85 096
PP 265

Whinland, Robert G., Noar and fteco In the Hartle Sa PP 279
political Implications of the Oksang 01111tey Situation In WelIt. Stephen H.. -Ceusa I Inferences and the Use of Force: A
Nortters Europe,- 10 pp., Nov 1979 (Prepared for Critique of Force ithut War,"

5 
0 pp., Way 1980.

presentation to the Conference of the Nordic Blence In AD AO89 097
Prepoetlw. The Changineg II I itery end Political
stuotlon, (hinter far ifrategIc ed Intoretlonal *udlo.. PP 280
Georgetwn University, Jun I5-168, 19760 AD A077 838 Goldberg, Laws"c "Estimation of the Effects of A Shlp's

Vesming on the Failure Rante of Its liuipmnt: An fppilce-

PP 266tion of Econotric Analyass, 25 pp., Apr 1980, AD A085 096
Utgoff, Fathy Class@.% and Wechiln. Frank. -aexes and

lnflotlon,Q 29 pp., Nov 1979, AD VCi 194 PP 261
MlarahI, Marice M., "Comment on '0iscretizatlan Problems of

PP 267 Functional Integral$ In phase %pce, 2 pp., bay 1980.
Trost. Robert P., end Vogel, Robert C.. Mte Response of publishted In "Physical %lview 0", Vol. 22 (1900),
Note boeramot Aweipts to Soomcic Fluctuations and the AD 0094 994
Al location of Gounter-Cyci col Reovenue liaring ernts,'
12 pp., Doc 1979 (Rprinted from the Review of Ecofomice and pp 283
Statistics. Vol. LXi, No. 3. August 197N Olmauhas, Bredford, QExpected Demand for the U.S. Navy to

Serve as An intr~nt of U.S. ftseign Policy: UaIfdfng
pp 268 About Pol itIcal and NII I Itery Enviro..ental Factors.' 30 pp..

Thoneeou% Jawes S., * 
5

Sasport Dependence end Inter-Stat Apr 1980, AD 1005 099
(b~parstion: The Oise of Sub-111hetren NrlcsC 141 pp.,
Jon 1980. AS 6061 193 PP 264

J. Kl"*~ 6. Nunn, end U. bmlta.** *The Legoorre Trens-
pp 269 form,' 119 pp.. M y 1980. AD 1089 100

Noes, Kenneth G., Moh Soviet Involvement In the Ogaden *The Graduate School of manaement, University of Rochester
Nor.' 42 pp.. Jan 1980 (presented at the Southern Conference ad the Gontor for Navel Inaalysea
on Slevic Studies In October, 197Th. AD A062 219 *Mot Gredito School of Nonugement, Universlty of Rochester

PP 270 PP 203
bamnl, Richard. *Soviet Policy In the 4orn of AfrIcas The Asenek, Richard B., -Superpower Security Interests In the
Decision to Intense.o,-

5
62 pp., Jan 1980 (To be published lit Indian Ocean Ae.- 26 pp., Jun 1"0, AD AD67 113

'The Sovlet Union In the Third World: Success or Failure,
5

ad. by RAbbrt If. Donaldson. Wostvlev ress. Boulder, Co.: PP 286
Sumer I9POG, AD A081 195 Pliarhl, Pbunlee H., '(ha the WB APpproxlmaton to the

Proaator for Abitrary ftolitoinn,' 25 pp., Aug 1980
PP 271 (Published In Journal of Nott. Phys.. 22(t) Jen 1981).

Muconnell, Jawes, *Soviet and AnerIcan StrategIc Doctrineom AD 109I 307
One Nbre Tim." 43 pp., Jan 1980, AD M081 192

PP 287
PP 212 Cope. Devis. 'Liltl Cycle Solutions of Fbectlon-Olffusion

Noess, Kennea" Q.. Moh Azores In Diplomacy and Strategy. filutions.e 39 pp., Jun 1980.,t 600M7 114
1940-1945. 46 pp.. Nolr 1980, AD 1085 094

PP 288
PP 213 Obtain. Walter. 'Don't Let Va., StlIdes Fl Ip You: A Painless

IMakads, Rchoel K., *Labor Supply of WIves with Itsaghnd& Guide to Visuals That fielly Aid." 28 pp., Oct 1980.
Eapiowed Either FullI Tim or Part Tiee," 39 pp.. War 19810, AD A092 732
AD A082 220 

P 8

PP 274 ~Rob Ineo.% Jack. 'Adequate Classification ildence-A
I6.n, Wlter R., 'A Result In the Theory of Spiral Search,- Solution and a Aroblem,

5 
7 pp., Aug 1980. AD .6091 21?

9 pp., Nor 1980

pp 275 Watson, Gregory HI., tlvaluatioe of Obopatmr Software In an
Goldberg, Lawrenc% -Recruiters Advertising end Navy Ent lot- Qlaratlonel Govfronnt+e 17 pp., Aug 1980. AD M91 213
mints,' 34 pp., Nor 19N0, AD M082 221 P 9

PP 216 I4Wddel@ (6 S,# end Trost. R. P. *eSoms Extensions of the
Gol.6)erg Laweonceb, 'Delaying an Overhaul and Ship's Equip- Norlove Wes$ Ibdei.e 17 pp.. Oct 1960. AD M91 946
mat. 40 pp.. Nov 19110, AD nos 099 'University of Florida



PP 505
PP 292

Thoms. Jams$ A.. Jr..* "The Transport Properties of Binary Nunfln. Laura H., "A Id ntroduction to the Literature of Search

Gas 14ITtros In Applied Magntic Field$.' 10 Pp., upt 1980 Thaory.
5 

32 Pp., Jun 1981

(PublII shod I n Journal of 01 alcalI Ph y SIcs 72(10),
15 Wa 1980PP 506

IS Nat1980Anger. Thaws E..* "What Good Pro Warfare Modeis?* 7 pp..

PP 293 fty 1981

Thoas, James A., Jr.. -Evaluation of Kinetic Theory CotIlI-

sion Integals Using the Gonaralilmd Rias* guit fyproach.. pp 507

12 pp..* Sept 1980 (Printed In Journal of Chemical Physics 1 110masor., Jews5. OSePndence, Risk, and Vuinarabtiitym

72(10). 15 May 1980 43 pp. Jun 1981

PP 294 pp 308

Roberts. Stephen S., 'french Naval Potlicy Outside of Mizrahi, N.M., %orrespondence Rates and Path integrals,*

Europe,' 30 pp.. Sapt 1980 (presented at the Ganforence of Jul 1981. Pblished In "N,4 o5  Ctmanto B-. Vol. 61 (1981)

the Section on Mi litary Studies, international Studios

ftnoeiation Klaaah Island, S.C.). AD 0091 306 pp 309
WaInlend Robert G., -An (The?) Explanation of the Soviet

pp 295 Invesi. - 'Sf Afgthanistan," 44 pp., Nay 1981

Roberts. Stephen S., mAn Indicator of informal Epirat
Patterns of U.S. Navy Cruising on Oerseas Stations, 1669- PP 310

1897," 40 pp.. Sept 1980 (Presented at Fourth Naval History Stanfordi Janette M. and Tat To Wu,a "A Predictive Method

Sympostu, US Naval ~ACdo" 26 Octobe 1979. AD 009 316 for Deterining PassIbie Tree-dimnslonai roidlnps of
lamnogiobai in Backbones Around Antibodi Obbnlng Site%.-

PP 296 19 pp.. Jun 1981 (Published In J. tlfeor. 8101. (1981) 86,

Olanukes. Bradford and Petersen, Charles C.. "i'rifloo 421-439

Factors AliactIng Ibartan Sparity," (Fectoras Miaitimos a *Nbrthstern University. Evanston. IL

Afecten La Securidad ibeiCal 14 pp., Oct 1960, AD A092 733
PP 311

PP 297 - Classlif ld Boms, WarI anre% fre*chi in Frank P. R., and UtgoI I,
Kathleen P. OClisen, wMI Evaluation of III Funds.* 13 pp.,

PP 298 Nap 1981 (Published In National Oommselon on iUnamlopment

M~rahi. Maurice M., "A ftrkov Approach to Large Missile COVensotion'S (UeeGplOfint Coapenstlon: Studies and

frctds, 31 pp.. Jan 1981. AD 1096.159 Research. Volume 2. July 1980)

PP 299 PP 312

Jondr)., James H. and Levy. Robert A., "Wage Leadership In Jondrcm. Jaes; Booms. Milelanna and Levy. Robert. MTe

(bnstruction. 19 pp., Jan 19JI, AD 0094 797 Cltimhaa ",d Limit," 23 pp.. May 1981

pp 300 pp 313

Jondrov, James and Schmidt, Poter." -On the Estimation of Roberts, Stephen S.. "The U.S. Navy In the 1980s, 36 pp..

Technical Inefficiency In the Stochastic frontier Woduction Jul 1981

Function Model," It pp., Jan 1981, AD A096 159
414chigan State Univiersity PP 514

John, Christopher; Nroits. Stanley A. and Lockman,

PP 30t Fbert F., "Examining the Draft Debate," 20 pp., Jul 1981

Jondroo, James H.; Lev, Robert A. and Hughes, Clim6

"Technical Change and Emplomnt In Steel, Autos. Aluminum, pp 315

and Iron Ore, 17 pp., Nar 1981, AD A099 394 Buck, Ralph V., Capt.. "La Ctastrophe by any other
nans..." 4 PP., Jul 1981

PP 302
Jondrat, James H. and Levy, Robert A., MTe Efftact of PP 316
laports on Employment tbdor Rational Eqwattlons," 19 pp.. R oberts. Stephen S.,* "Western European and NATO Navies,

Apr 1981, AD A099 392 1980.1 20 pp..* Aug 1981

PP 303 pp 311
Thowson, James, "The lbrest beinodity In the Doeing Roberts, Stephen S., "Superpower Nave( CS Isis Managmnt lon

Waosource Wars," 3 pp., Aug 1981 (Published In the Washington the Nditerrenean," 35 pp., Aug 1981

Star, AprIl1 13, 1911)
PP 318

pp 304 V094, Milan N., "tugoslsvla and the Soviet policy Of Fore*

Duffy, Michael K.; Groeneooti, Michael J." andtalc~ovel i, John In the Oaditerranean Since 1961,4 187 pp.. Aug 1981

M.,* "A 0ioss-Sectlonal Obdel of Ohnual Interregional
Migration end Employmeant Qaowth: lntartq~oroI Evidence of pp 319

Structural Change, 1950-19?Sg,* 3i pp., ffr 1981, AD 0099 393 Smith, Michael W., "Antlair Warfare Defense of Shipys at

*Unvrsity of Colorado e8." 46 pp., Sep 1981 (This talk aesdalinared at the Navel

""AlsonS State LhIvinrsIty Warfae System and Technolog 0unlerance of the American
lnstlto of ftronautics and Astronautics In Washington on
Decmber 12. 1980; i n Boston on January 20, 198"1 enad In Lot

asglos on June 12, 1981.1



pp 320 PP 339
Trost, R.P.; Lujrie, Phi lip and Barger, Edwarc,~ A Note on Wilson, Desmond P.. "The Persian Gulf ond the Notional
stimating Qontlnuns Tim Gocisiom Abdels,' 15 pp., Interest,' 11 pp., Feb 1982

Sep 1981
PP 340

PP 321 Lurie, Philip, Trost, R.P., and Berger, Edward, 'A Menthod
Duffy, Michael K. and Lad~en. Jerry Rf.,- "Tme Sijmltaneous for Analyzing Multiple %oil Duration Sae.' 34 pp., reb
Detereination of Income and Espyiywnt In Utilted Sates-- IM8
Mexi co Border Rtegion Econmies.' 34 pp., Sep 1981
*Associate Professor of lionomics, Arwas tate Ubimersity, pp 341
Tempe,. AZ. Trost, Robert P. and Vogel, lbort C.. R Prediction with

poeled Ooss-bection end Tim-borie, Dae: Two cse.
PP 322 Studies,- 6 pp., Feb 1902

Warner, John T.,* "Issues In Navy Nanpover Research and
RoIlcy: An Fooist's Perspectilve.' 66 pp.. Doc 1981 PP 342

Lee, Lung-Pal. ibddaie. G.S., and Trost, R.P., "Testing for
PP 323 Struc~tural (hange by 0-16thods In Switching Simultaneous

8Doe.. Frederich M.. 'Generation of Correlated Lng-foreel Equations Models," 5 pp., Fob 1902
Sequences for the Simuliation of Clutter Echoes,* 33 pp.. DoSc
1981 PP 343

Goldberg, Mttyh S.. "rojecting the Nlavy Enlisted Force
PP 524 Level,' 9 pp., Feb 1902

Hocmits. Stanley A., 'Guantifylog Ssapower Readnes."
6 pp., Doc 1981 (Pkolishod In Defense Shnagemnt Jour~nal,
Vol. 18. N0. 2)

PP 327
Hammon. Qbli Ca Spt., USN51 and Graham, Sevid R., Dr.,
'Estimtion and Analysis of Navy 3Siptuliding Program
01isrupt Ion Costs.* 12 pp., Mar 1980

PP 328
Wainland, Robert G., "Northern looters: Their Strategic
Sign)lI canco,." 27 pp., Doc 1900

PP 330
Lockman. Robert F.. 'Alternative Approaches to Attrition
Managnt,' 30 pp.,* Jan 1982

PP 333
Lee, Lajng-Jol and Trost, Mlobert P., 'Estieation of Sua
Limited Sependent Variable lbdeis with Application to
Housing Oman4," 26 pp., Jan 1982. Pliblishad In Journal of
Econometrics 8 (1978) 357-382.

pp 334
Kenny. Lawrence W., Lee, Lung-Fol, Maddea,4 G.S., a nd Trost
R.P., 'Maturns to Cpllege Eduction: An Investigation of
Self-Selection Sias Based on the Project Talent Dae, 15
pp., Jan 1982. P4k6iished In International Econoeic Review.
Vol. 20, No. 3. October 1979.

pp 35
Lee, Lung-Fol, G.S. Maddele, and h.P. Trost, OfAspptotic
Cvewlance Mtrices of Too-Slage Frobif end Two-Stage Tbit
Methrods for Simltaneous Equations Models with Selectivity,"
13 pp., Jan 1982. Published In EconovetrIce, Vol. 486vlNo. 2
(Merch, 1980)

pp 356
O'Neill, Thms. %hbblity Fuels for the Navy.' 13 pp.,
Jan 1902. Accepted for publication In Novei Institute
Piroceedinp.

PP 337
Werner, John T. and Goldberg, Matthew S.. 'The Influence of
Aibn-Roanlary Factors on Labor SpplY,' 23 p. DoSc 190i

00



FILMEI


